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Appendix  B 

The  data  from  individual  test  points  which  make  up  this  report 
were  taken  on  a carbureted,  four"cyl inder , 0”320  DIAD  Lycoming  light" 
aircraft  engine.  These  data  points  represent  all  of  the  environmental 
and  engine  conditions  tested  in  the  individual  seven  modes  in  the  EPA 
emissions  test  cycle  as  discussed  in  Volume  I.  The  test  data  pre~ 
sented  herein,  representing  over  800  data  points  (readings),  were 
taken  at  air  temperatures  of  50°,  59°,  80°,  and  100°  F at  values  of 
0,  30,  60,  and  80  percent  relative  humidity  over  a range  of  fuel-air 
ratios  from  0.06  to  0.113.  The  data  points  included  in  this  Appendix 
are  all  of  those  for  which  the  exhaust  emissions  are  plotted  on  a 
per-mode  basis  in  Volume  I of  this  report.  Data  point  reading  number 
listings  are  included  in  tabular  form  for  each  series  of  test  conditions 
and  the  data  symbols  which  were  used  for  the  curves  plotted  in  Volume  I. 
Because  of  the  large  number  of  data  points,  the  data  points  are  ar- 
ranged numerically  by  reading  number  for  easy  reference. 


Star  category  07 


TABLE  I 


LISTING  OF  READING  NUMBERS  FOR 

TEMP.  50f>F  REL  HUM.  0,  30,  60,  807. 


IDLF 

TAXI 

take-off.  “ 

CLI  MB 

APPROACH 

IDLE 

2412 

TAXI 

2435 

TAKE-OFF  . 
2435 

CLIMB 

2436 

approach' 

2437 

- 

2 406 
2 41? 
241  8 
2425 

— _ 

.240?  

2409 

243 1_. 
2438 

2433 

2439 

2434 
2441  ^ 

2414  0 
2424  ^ 

2411 

2417 

(p 

2A42  W 
2448  ^ 

2443  ^ 
2449  y 

2444  w 
2450  ^ 

M 

r - 

2415  0 
2420 

2445  (p 
2452 

2446  d) 
2453 
2 459 

2447  (h 

— ■■  • 

'2455 

2461 

" 2455 
2462 

2<^57 

246? 

. •-  Y 

2454 

2460 

2426 

2464 

242  3 
2429 



2477 

0 

242  7 
2465  ^ 

2494 

2495 

2496 

3567 

2487  'O 
2489 

2459 
3 577 

2498 

2504 

2505  ^ 

3563 
•2  cTa«; 

2 4PR 
3576 

24PU 
35  73 

2501  

"2507  <J> 

2512  <J> 

"^564  ^ 

3579 

3504 

3581 

3587 

n 

2511  <1^ 
2517 

2515 

2522 

<5> 

3567  ^ 

3 583 
3 585 

□ 

3582 

?558'D 

2 514 
~252l 

2519 

■■2525 

3568 

3586 
3593  ^ 

3591 

3609 

7524 

3640 

3637 

3644 

3559 

3571 

3585 
3 594 

...  ___ 

359? 
36  IC 

3639 

'3643 

364  1 
"3647" 

36  83  □ 

3638 

3645 

3605 

3608 

3613 

3620 

3649 
3655  □ 

'3650  □ 
3656 

3642 
■ 3548 

- 

6v  / 

3611 

3614 
36  2 3 

3658 

“3659 

3665 

3651  □ 
3657 

3618 
3624  , 

3626 

3630 

3661 

3667 

300^ 

3669 

"a 

3660 

3 619 
3 62  5' 

DOC  \ * 

363  1 

3668 

3672 

3663 

3670 

3628  ' 

3632 

0 

3671 
3680  I 

3681  -h 

3673 

7670 

3629 
3 63'? 

— 

36  5 5 
0 

3o  I 

3686  1 

3684  -j“ 

3676  , 

3685  I 

0 

0 

0 

0 

3689  * 

3695 

3oo  i 
3693 

3688  ' 

0 

G 

0 

0 

0 

0 

AO^i/. 

0 

0 

3696 

0 

3691 

3697 

_ 

0 

0 

u 

pel.hohioitv 

-.H 

ifc. 

• 

0 

B 3?  40 

gar  0 ^ ° 

80 

133 
Hi  uJ 

7“  — — 

0 S 

0 

69  j 0 ” 

X 

V 

‘ 

S 

• 

— — 

83  2 **■ 



C 

kJ 

laa  3 * * 

* 

© 

OUT  OF  RANGE 

r 

rC-S — 

— e-t*» 

►1  63 

TABLE  lli 


2 


IPl  p 
?29^ 

3301 
300 
333' 

3 313 
3320 
332  2 
33?3 
3 3^^  ? 

3 

3 3 » 5 
335 

33=/ 

■3/. 36  : 

3AU 

2^19 
3/-2  2 
3^31 
3 /•?  3 
36^0 
3 66  6 
3651 
3-^53  Y 

145P  . 

3 66,3_ 


A 


LISTING  OF  READING  NUMBERS  FOR 

TEMP.  8(PF  REL  HUMl  0,  30.  60,  80?. 


Tfl  XT 

TAK.E-PFF 

329  1 

32  60  

3797 

3266 

330? 

32  72  2 

3778 

3311 

3704 

3215 

2 

3376 

391"  . 

■’3.92 

39  2 4 

33  88  ^ 

3 3 7 9 

3304 

9999 

3600 

39A? 

36  97 

33  66 

. 

3 503 

33  52 

3509  <9> 

3354 

A 

3515 

3361 

3571 

3943 

3657 

3607 

3673 

3412 

3679  Y 

3417 

3455 

3623 

3691 

3627 

0 

3 

3636 

0 

3440 

0 

3464 

0 

9449 

0 . _ 

CL1-”B 
3261  . 
3267 
3273 
3279 
3735 


3377 
33.33 
3 3-3  9 
3355 
3 6.'  1 


3695 

3506 

351G 

3516 

3525 


3668 
3676 
3680  Y 
3686 
3692 


0 

0 

0 


3655 

365^ 

3666 


Y 


0 

p . 
0 


.0 

0 


p o 

. u 

p ^ 

:.p 

£i>. 

£ s 


approach 
3262  . 
3268 
32  77 
32  83 
3787 
3MU 
3387 
3393  ^ 

3 3 <0  7 
3605 

350? 

3503 

S'-'U  ^ 

3520 

3527 

3672 

3678 

3686  Y 

3690 

3696 

0 

0 

.0  . , 


IDLF 
3295 
33  00 
3306  _ 

’ 3308 
3310  , 

3316 
3321 
332t 
3331 
3335 
33  66 
3 3 69 
3351 
3358 
33  76 
36  10 
3616 


TAKI 

3292  , 

3298 

3303 

3307 

3312 

3316 

3323 

3327 

3330 

3336 


CLIM3 


APPPOACH 
3265 


337" 

3385. 

3391 

3397 

3603 


A 


3620 

3625 

363? 

?637 

366? 


3363 

3367 

3353 

3355 

3362 

3366 

3608 

3613 


A 


3500 

3506 

9512 

3510 

3526 


,o 


,sj_ 

0 

0 

0 


3 667 
3652 
_3657...  Y 


3621 
3 626 
362.9 
363  5 
3 661 


3670 

3676 

'3682 

3688 


Y 


3662 
36  66 


3A65 
3650. 
3656  Y 

3660  . 

3655 


0 

0 

0 

0 . 
0 
0 


3270 

3276 

3276 

2 

3280 

3282 

3286 

3288 

3378 

■93BO 

3386 

338  6 

3390 

A 

3392 

A 

3396 

339  8 

3602 

3606 

3699 

3501 

3505 

3507 

3511 

3513 

o- 

35  1 1” 

_ 

3519 

3573 

3526 

3459 

3671 

3475 

3677 

3681 

Y 

3633 

Y 

3687 

3689 

3693 

3695 

b 

0 

J) 

d 


0 

0 

_o 

d 

_o_ 

.0 

0 


0 

0_ 

~0 

0 

*d“ 


BEL.KUMIOlTr 


u. 

— i 

0 

30 

Ui 

50 

0 

0 

0 

69 

1 

0 

— ■■  "*  « 

80 

2 

t. 

s 

M 

100 

3 

IK 

3JBT  60  60 


□ 


+ 

X 

Y 

Z 


OUT  Of  8AMCE 


TABLE  !V 


•5 


LISTING  OF  READING  NUMBERS  FOR  i 

t 


TEMP.  100°F  REL  HUM.  0,  30.  60,  807o 


u 

T DLE 
29P-3 

TAXI 

2984 

TAKE- 

3010 

•OFF 

CL  IMB 
3529 

APPROACH 

3013 

IDLE 

2988 

f AX  I 
2985 

TAKE- 

3014 

-OFF 

CLIMB 

3531 

APPROACH 

3016 

.} 

?9°G 

29°6 

3 

2"  91 
2 9 96 

3 

3017 

3024 

,3 

35  32 
3534 

3 

3019 

3026 

3 

2993 
2 9 98 

2992 

2997 

3 

3020 
30  27 

3 

3533 
3536  S 

3023 
3 031  3 

2 999 
3GC5 

3001 

3006 

'3032 
30  38 

3 5 37 
312? 

3034 

3040 

3002  . 

3008 

3004 

30D7 

3035 

3041 

3538 

3124 

3037 

3043 

« 

3154 

3158 

3155 

3159 

3121 

3126 

3127 

3133 

3125 

3131 

3157 

3161 

3156 
316  0 

3123 

3129 

3130 
3136  ^ 

3128 

3134 

3162 
3 166 

3163 

3167 

3132 

3138 

3139 

3145 

3137 

3143 

3165  ya 
3169 

3164 

3168 

313  5 
3141 

3142 

3151 

3140  ^ 
3145 

] 

3 17o 
3 176 

3171 

3177 

3144 

3150 

“3153 

3216 

3149 

3211 

3173 

3183 

3172 

3180 

3147 

3209 

3215 

3218  _ _ ^ 

3152 

3214 

■ t 

3184 
319  2 

318'5 

3188 

3212 

3220 

3223 

3232 

3219 
32  26 

A 

3190 
3195  A- 

3187 

3193 

3'2i7 

3224 

A 

3227 

3236 

322  2 u 

3231 

3198 
■=>  20? 

3194 

3200 

3229 

3239 

'A'. 

3237 

3080 

3235 

3244 

3201 

3205 

3199 

3203 

3233 

3240 

3077 

3087 

323  8 
3?51 

3C53 

3C57 

3'204 

3055 

324'7' 

3079 

3088 

3100 

Z 

3078 

3084 

3056 

3060 

3054 

3058 

30  76 
3082 

3097 
3106  ^ 

308  1 
3089 

3061 
3 066 

21 

3059 

3063 

z. 

3085 

3099 

21 

31 08 
3111 

3098 

3104 

Z 

30  64  21 
30  69 

3062 

3067 

2 

3090 

3102 

Z 

3109 

3112 

3101  Z- 
3107 

■ 73 

3C71 

3068 

310  5 

0 

3113 

3075 

3072 

3110 

0 

' 3 116 

0 3073  0 0 0 


PEL.HOHIOITY 

J 0 30  60  80 

uj  60  0 a + 

“ 59  1 O » X 

80  2 A «»  Y 

100  3 IS  - Z 


OUT  Of  SftMSE 


TABLE  V 


1 DLc 

TAX  } 

' TAK  E-OFF 

7 4 DA 

243] 

2417 

24  |39 

CO 

^4 

r\J 

2 41R 

24  15 

A 

7445  ^ 

2-25 

242  C- 

4 9 ? 

?a73 

247? 

7 ^ ft 

7 7 Oh 

?7,4 

7774 

? 71  1 

771 

7771 

3 541 

'] 

?7  1 7 

1 

7770  j 

3 54  3 

777  1 

7744 

3 549 

3?9i 

27  50 

35?1 .. 

37:97 

3 263.  . 

3 29‘" 

3302 

^ 6 

3300 

330& 

32  7?  a 

3 30  4 

3711 

37  7A 

3 3 f'  ft 

3315 

2. 

32F4 

3 310 

2 

33  19 

3 CIO 

3 3 ) 4 

3 3 24 

33  I'’ 

:?37  1 

3379 

3 3?4  3 

7 3 76 

3333 

3C3? 

3321 

9 0 « /, 

3038 

2991 

c ■ 

?05& 

^996 

3 

c 

7 99  7 

3 00 1 

p 

?99S 

3 

3734 

0 

?.  0 7 2 

“T 

300?. 

_ 0 

0 

LISTING  OF  READING  NUMBERS  FOR 


Cl  I'''R 
?^39 
7 + 5?. 

•>4c;c 


TEMP;  50,  59,  80,  lOO^F 

approach'"'. 


PF  REL  HUIVl  O7o 


ini.F 


TAXI 

2A05 


? T 2 
2 7'i2_ 
2739 
21 

?i'n 


3761 
3767 
32  73.  . 
'll  19 
3 7 7 6 


3529 
353? 
3 534 
3577 


0 

0 

0, 

0 

0 

o_ 

0 


0 

3 

0_ 

3 


2903 
2990 
?995 
2 9 99 
3005 


2992 
2 99  7 
3004 
3037 


REL. 

HUMID ITT 

u. 

B 

30 

40 

80 

UJ 

52T 

0 

0 

a 

-F 

0 

59 

1 

0 

V 

K 

• 

d. 

S3 

2 

A 

0 

Y 

JC 

gu 

IZ3 

3 

X 

' A 

2 

1 

r ' _ 
244  1 
.24  4 7 
34  54 
3.4  40 

<P 

2414 
?4?4 
24  ?6 
27  03 

2411 

2417 

2423 

2429 

.<P.  . J 

2726 

27l8 

2705 

2723 

?7  1? 

-1 

2714 

i 

2740 

1 

3542 

i 

2718 

774b 

3545 

2 72  2 

... 

7757 

35  5C 

3292 

_ 

32  62 

32  93 

3298 



3263 

3?96 

3 30  3 

2 

3277 

2 

33  01 

3307 

■'3203 

33  05 

3 31  2 

2 

37pl 

3309 

3316 

3016 

33  13 

3373 

2 

30  711 

33?C 

3327 



3031 

3 

3322 

3330 

....3037. 



332H.  , 

— 

3334 

take-off-" 

2435 

CLIMB 

2436 

APPROACH 

2437 

2442 
2448  0 

2443 
2449  0 

2444 

2450 

1 

2455 

2461 

2456 

246? 

2457 
246  3 

7728 

272° 

2730 

2735 

2736 

2737 

2741  X 

2742  1 

274  3 

1 

2747 

2748 

2749 

719^ 

715^ 

2755 

326? 

3264 

3265 



3269 

3270 

3274 

Yn 

32.75  2 

3276  2 

3280 

3 281 

328  2 

3256 

_ 

3287 

3288 

3013 

3014 

3531 

3019 

3020 

3533  , 

3026 

3027  3 

"3536 

3 03  4 

3035 

3538 

3040 

3041 

0 

0 

0 

0 

0 

'0  ' 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 



— - 

- - 

OUT  Of  SAHCE 


I 


TABLE  VI 


1 OLE 
?464 

2 487 
2 489 
3346 
3349 
3331 
3338 
3374 
3410 
3414 
2 761 
2 766 
2 769 

2 776 
3154 
3158 
3162 
3166 

3 170 

0 

0 


LISTING  OF  READING  NUMBERS  FOR 


TEMP.  50,  59,  80,  100°F  REL.  HUM.  30?. 


<r>- 

TAX  I 
2465 

<I> 

TAX  F- 
2494 

OFF 

CL  IMB 
2495 

APPROACH 

2495 

ini  E 
2477 

TAXI 

2^67  . . . 
2472  ^ 
2490 

TAKF- 

2498 

-OFF 

CLIM8 

2499 

APPROACH 

3561 

2469 
2 47  8 

2501 

2507 

o 

2502 

2508 

<!> 

3562 

3564 

<!> 

2488 
33  45 

2504 

2511 

o 

2505 

2512 

<e> 

3 563 

-3565  ^ 

3342 

3344 

2514 

2521 

2515 

2522 

3565 

3568 

3348 

3350 

3343 

3347 

2517 

2524 

2519 

2525 

3567  ^ 

3569 

A 

3352 

3354 

3376 

3382 

3 377 
3383 

3570 

3378 

3356 

3372 

A 

3353 
3355^  . 

33  79 
3385 

3380 

3386 

3571 

3381 

336  1 
33  63 

3388 

3394 

A~ 

3 3 89 
3395 

A 

3384 

3390 

A 

3406 

3411 

3362 

3364 

3391 

3397 

A 

3392 

3398 

A 

3387 
33  93  A 

3407 

' 3400 

3401 

3396 

2757 

3408 

3403 

— 

3404 

3399 

341? 

2778 

2779 

3402 

2765 

3413 

2731 

2782 

3405 

O 

2758 

2763 

2784 

2788 

2786 

2792 

0 

2780 

2787 

2768 
27  73 

2759 

- 

2785 

2791 

0 

2789 

2795 

0 

2783  . 

2790 

2767 

0 

2794 

2798 

2793 

2777 

2770  ® 

2797 

2801 

2796  O 

. 

2771 

2800 

2 804 

2799 

3157 

2774 

2803 

2807 

2802 

2775 

3155 

2806 

3123 

— 

3122 

3127 

2805 

3125 

— 

3161 

3165 

3155 

3159. 

3121 

3126 

3124 

3130 

2808 

3128 

3160 

3164 

3129 

3135 

^ . 

3133 

3139 

3131 

3137 

3169 
31  73 

3153  ^ 

3157 

3132 

3133 

3136 

3142 

3134 

316  8 
3172 

3141 

3147 

3145 

3153 

3143 

3149 

0 

0 

3171 

0 

3144 

3150 

3151 

0 

3146 

3152 

S o 
g 


pel.huhidity 


• 

CO 

0 

30 

t0 

80  . 

lu 

sz 

0 

o 

a 

+ 

O 

59 

1 

o 

V 

X 



m 

a. 

88 

2 

& 

o 

Y 

X 

MJ 

i£ur 

3 

K 

2 

OUT 

or  BANGS 

TAK>^-0PF  CLIf'P 
363 
36A 


TABLE  V I! 

LISTING  OF  READING  NUIVIBERS  FOR 
TEMP.  50,  59.  80,  100°F  REL  HUM.  m 

^ /^PPROACVf  IDLE  TAX 


366  V 


3A^7  O 


2 664 

2B57  V 

2666  V 

2871 

3429  <=» 


TAKE-PFF'"^  CLIMB 


APPRPACH 
3"  ■' 


3803 

3513  o 

350  2 

3906  <r> 

3519 

3508 

35  18' 

3526'' 

-3514  ^ 

REL. HUMIDITY 
u. 

*-1  52T  0 ❖ a + 

° r;9  1 n • y • . — 

• 

80  2 ^ V 

= 100  3 K - Z 

OUT  or  BAfiGC  «■ 

TABLE  VI 


LISTING  OF  READING  NUMBERS  FOR 

'TEMP.  50,  59,  80,  100°F  REL  HUM.  Mo 


TAXI 

3613 

362  0 
36?  6_ 
3630 

363  6 
' 29  60 
_29  65_ 

2971 
2975_ 
“2930 
_3646 
3449 
3455_ 
3'4’59 
3464 
‘ 3054 
3058 
'3062 
_3067_ 
307? 

0 


take-off 

3663 
3674  4. 

3686  __  , 
"3692 

__2915 

29i° 

_29  25 

2931  ^ 

2941 
3467 

3473  

'■3479  Y 

_3485___ 

349i 

3079_ 

“308  5 
_3  099, 
3105 

0 

“d 

0 


C L I F.B 
3669 
3675 
3681„ 
’"36  87 

3503 

2913 
_2920_ 
2926 
2932 
29  4? 
3468_ 

■3474 

_348G_ 

3486 

3492 

3077 

3087_ 

"3097 

_3106_ 

3109 

3112 


approach 

3670 

3676 

_36  85  + 

3691 
3697 
"2917 

_29  24 

2930  ^ 

2940  

“?Q46 

3472  

'3478  ' 
3484  y 
3490 
3496 
'3081 

_3089 

■ '3101  z 

_31p7 

3116 

0 


IDLE 

3"624 
_36  28_ 
36  32 
_2959_ 

29  64 
_29  70_ 

2974 

2919 

3446 

3451 

'3453 

_3458 
3463 
_30  53 
3057 
_3061 

30  66 
3071 


TAXI 
3614 
3623 
3621 _ 
"3631 
3635 
2961 
_2967_ 
2972 
2976_ 
~2981 
_3445_ 
3450 
_3456 
3460 
3465 
3055 
_3059 
3063 
3068 

""3073" 


takf-off 
36  71 
3680  4. 

3689  

3695 

2918 

29  22 
2928  X 
X 29"35 
2Q44 
3470 

3476 

. '3482  Y" 

y 3455 
3076 

_3082^ 

3090  2 

3102 

"Z  3110 

0 

0 


Cl  I MB 
3672 
3678 
3684 
'3690 
3696 
2916 
_2923_ 
2929 
2936_ 
“~2945 
_3471 
3477 
_3483_ 
3489 
349  5 
3080 
_3088_ 
3100 

3111 


“APPPOACff' 

_367J 

36"79  . 

_3683  Z - 

369  4"'  

_2914 

2921 

_29?1  _jc 
2934 
2943 
3469 
_34T5 
348  1 "■  Y 

_3487 

3493 

3078 
"3084 
3098  X. 
3104 
3113 
0 


LISTING  OF  RE^.DING  NUMBERS  FOR 


TEMP.  50°F  REL  HUM.  OTo 
TEMP.  100°F  REL  HUM.  807o 


'idle' 

?406 

taxi' 

2403 

“take-off 

2431 

'climb 

2433 

APPROACH^ 

2434 

lOLF 

2412 

taxi' 

2405 

take-off' 

2435 

CLIMB 

2436 

APPROACH 

2437 

2 413 
24]  3 (p 
2425 
2 430 

2409 
2415 
2420 
242  7 

P 2445  (p 

2452 
2458 

2439  , 

2446  0 

2453 
2459 

2441  , 

2447  0 

2454 
2460 

2414  pC 
2424 
2426 
3053 

2^11  Pi 
2417 
2423 
2429 

2442 
2448  .0 

"■  2455  

2461 

2443 
2449  ^ 
2456' 
2462 

2444 
2450  P 
2457 
2453 

3056 

3054 

3076 

3077 

3078 

3057 

3055 

3079 

IMS 

IMT  ~ 

3060 

3058 

3082 

3087 

3084 

3061  ^ 

3059  ^ 

3085  z 

3088  _ 

3089  _ 

3 064  z:  ’ 

3062 

Z 3090  ^ 

3097  Z 

3098 

3066 

3063 

3099 

3100  ^ 

3101 

3069 

3067 

3102 

3106 

3104 

3071 

3068 

3105 

3108 

3107 

3075 

3072 

3110 

3109 

3113 

0 

3073 

0 

3111 

3116  ...... 

0 

0 

0 

3112 

0 

- 1 

NASA-LFKI  S PRE  LI  Ml  NftRY  DAT  A Q-b/J^  ni> 

LEANOUT  25  BTDC  ! £ T 50  DEG  HUM  = 0 ? NgUTRA L 


ENGINE  TIMING  = 25.000 
CCMR.  AIR 


DEG . 


GAUDtll  PtC  0y2&/T6  15!56;21.631 

= 2.0000  »!0.  SCANS  = 5 

RATED  HP.=  160.00 


EAC  SEX15 


i>C-M  C003 


ROG  2403 


BAROMETRIC  PRESSURE  = R9.080 


HC  RATIO=  2.1250 


TEMP 

52.820 


PRESS 

29.080 


CFM 

18.986 


DRY  FLOW 
86.524 


VAPOR  FLOW  PRESS  TOTAL 
0,010353  14.2-31 


COMB.  FUEL 


TEMP 

77.900 


PRESS 

5.6928 


DENS  ITY 
44 . T03 


"turbo  flow  floWtron 

13.852  8.3978-  _ 


FPIP 

6. 1122 


CCCLING  AIR 


TEMP 

■58“.75b 


UOEL-HOOD 
• -0.0105 I?"" 


DEL-HOOD_ 

0.81477 


FLOW_ 

2 17  r.8' 


RFL-HUH 

1.3895“ 


Oew-POI NT 


"4  24.416" 


RFL-HUH 
ENG.  COND. 


1.3895 


2 

10. 10 1 


"kumidFty' 

0.83756 


"?"H20  VAPO"R"'CPRRE"CtEO  HP 
0.019233  1-1558  


F/A  DRY 
0. 097058 


F/A  WET  _ 
o'.  097046 


EOU.  RATI0__RPM-1 
1.4486  1202.3 


JRpM-2 

i‘201.8 


TORQUE 

■5.0838 


BHP 

"i;i6'38 


WE't  CORRECT  fON  FACTOR  ^ 0.87249 


“EXHAUST  MOLE . WT.  = 26.421 


"exhaust  DEN"SITY  = 0.068'412  EXHAUST  F'LOW  RATE  “ 1337. T 


— - — ^ part  PER^Mli-LiON  WET  PE’’  "ENI 

MEASURED  CONC.  HC  PPM_  NOX  PPM  . _ CO  DRY  C02  PRY 

“ ■ ■ 8539.5  21.081  11  .0840  8.2035 

CORRECTED  CONC._JO  WET  BASIS  9.6705  T.1575  _ 


C2  DRY 

■6.33273 

0.29031 


emission''  rate 

EMISSION  _MASS/MD0E 
emission'  MASS/RATEO  HP 
MODE  EM1S*/.ST0._  CYCLE.,?  .. 


HC 

0.42790 
0.078448 
0.00049030 
25.  805 


NOX  CO 

0.0034812  9.7425 

0.00063821  1.7861 

3. 98888-06''  0.011163 

0.  26592  _ _ 26_.579__. 


CAL.FUFL. AIR  RATIO  = 0.096758 
CYLJBMP  OEG.F 


MEAS.  FUEL  AIR  RATIO  = 0.097058  DIFF  MEAS.G  = AL .,_F M_PER_CE NT^^ 


fr. 


CYL-l, 

249.60 


CYL-2 
265 . 17 


'CYL-3 

253.11 


CYL-4 

268.21 


■ 

EXT  GAS  TEMP 

DEG.F  FXT-l"  ' 
595.17 

EXT- 2 
-322.79 

EXT-3 

-454.00 

""'EXT-a""'  ■ '""SEXT'-l 
850.79  660.14 

•• ENGINE  OIL 

EO  ILT 
139.32 

SniLT 

144.68 

OILP 

56.434 

MANIFOLD  PRESSURE 

1 • DYND  COND. 

TORQUE 

7.8344 

RPM 

1193,8 

CYL.BACk  PRESSURE 

__  INDUCTION  AIR 

lAlRTl 
51  .T19 

IAIRT2 

52.820 

TAIRTl 

93.426 

TAIRT2 

47.767 

ORIFICE  AIR- 

TEMP 

86.655 

OELTAP 

2.0659 

ORFP 

54.399 

FLOW 

1998.0 

CELL  temp.  = 

77.679 

heater 

temp  = 86.850 

COOLER  TEMP 

SEXT-2 
653. 14 


c 




& . 


"29.239 


42,791 


g eg 


03 


NASA-LEWIS 

PRELIMINARY 

DATA  03/25/76  CAOOEII  REC  03/25/76  16:06:06.657 

FAC 

SEX15  PGM  C003  RDG  2405 

L FANOUT  25  BTOC 

I C T 50  OEG  HUM  » 0 * NEUTRAL  MODE  » 2.0000  .NO.  SCANS  * 5 

ENGINE  TIM  IMG 

« 25.000 

_ DEG.  BAROMETRIC  PRESSURE  - 29.080  RATED  HP.«  160.00 

k 

RATIO*  2.1250 

COMB.  AIR 

TEMP 

PRESjS 

CFM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

54.184 

29.076 

19.297 

87.990 

0.011639  14.283 

COMB.  rUEL 

TEMP 

79.755 

PRESS 

5.6874 

DENS  ITY 
44.654 

TURBO  FLO* 
13.623 

FLOW  TRON  FPIP 

,8.3168  6.1065 

. 

COOLING  AIR 

' TEMP  1 

UDEL-HOOO 

DEL-HOOD 

FLOW 

REL-HUM  DEW-POINT 

60.709 

-0.0071957 

0.75108 

2188.6 

1.4616  -23.591' 

— 

1 

1. 4616 

2 

32,763 

HUMIDITY 
6,  92  5 97 

t H20  VAPOR 
0.021263 

CORRECTED  H? 
1.7697 

, 

ENG.  CONu. 

F/A  DRY 

F/A  WET 

_ EQU.  RXTIO 

RPM-1 

RPM-2  TORQUE 

BHP 

0*  094520 

: 0. 094507 

1,4107 

1199,4 

1199,7  7.7924 

IZifws- 

f(t  I C U ri"  C C>  1 1 UN 

* AjCi  Ok'  ” 0# 

B65T5  EXHAUST  MILE,  WT. 

*26,595 

E XHAUST  OENSITY  ' “6706^862 

TXffS UST -FIOM 

MEASURED  eONC. 

PART  PER 

__;^C  PPM_ 

WILL  I ON  WET 
NOX  PPM[._ 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY  . 

\ !■ 

Ki 

COPRECTEO  CONC, 

f np  l.*  D UV^ 

TO  WET  BASIS 

1 1.032 
9.5507 

8 ,i823’’  ~ 
7,0838 

0.31779'  ~ 

0.27513 

F M t ^ f f niu' '^^6  at'c~ 

:i  : 

'J  ' L 

HC  

NOX 

CO 



_ EMI  SSION  _MASS/MnOE^ 

FiMlS^iriN!  MA««/iTATi:n’''£io 

0« 38322 

0.070257 

0.0038437 
g,p0p7p'y.7_ 

9,6985 
1 ' ' 1,7781 

_MnDE_FMtsi/STDl!  CYCLE  X 

0«00043911 

23.111 

4.4042E-06 

0.29361 

0,0 11113 
26. 459 

— =.JJ«  09630^,  „.MFAS^_FUa  AIR  RATjg^P.q  DIFF  MEAS.6  CAL.  F/A  PERCENT  « 1.8855 


CYL  TEMP  OEG.F 

CYL-1 

CYL-2 

CYL-3 

CYL-4 

256. 14 

271.41 

258.81 

272.22 

EXT  GAS  TEMP  OEG. 

F EXT-l 
1218.6 

EXT -2 
-185.16 

EXT-3 

-454.00 

EXT- 4 
821.00 

ENGINE  OIL 

EO  ILT 
14  0.70 

SOILT 

146.54 

OILP 

56.106 

___  MANIFOLD _ 

DYNO  CONI). 

TORQUE 

6.6247 

RPM 

1189.7 

CYL.BACK 

INDUCTION  AIR 

lAIRTl 

53.075 

IAIRT2 

54.184 

TAIRTl 

82.340 

TAIRT2 

47.580 

ORIFICE  AIR 

TEMP 

88.482 

DEL  TAP 
1.0274 

ORFP 

54.535 

FLOW 

1422.0 

SEXT-1 

650.^7 


SEXT-2 

646.99 


CELL  TEvp 


79.50<1 


HEATEP  TEMP  « ,R7.  mo 


NaSA-LEWfS  PPELIHINARY  OAtA 


03/25/76 


CADOE!  I 


REC  03/25/76  16:25t00.752 


FAC  SEX15 


PGM  C003 


RDG  2406 


LEANOUT  25  BTDC  I £ T 50  OEg  HUM  * 0 % NFUTRAl 


MrOE  s 1.0000 


ENGINE  TIMING  =25.000 


BARDMETTIC  PRESSURE  = 29.090 


NO.  SCANS  =5 
kATED  HP.=  160.00 


HC  RATIO*  2. 


COMB.  AIR 


COMB.  FUEL 


COOLING  AIR 


R EL -HUM 


ENGi  COND. 


TEMP  _ 
'53.366 

TEMP 

79.172 

TEMP 
57  .194 


2.2094 


PRESS 

29.089 

■pRE'SS'" 

5.7327 


CFM 

'll'.  9 33' 

TensTty' 

44.670 


DRY  FLOW  VAPOR  FLOW  PRESS  TOTAI^ 

54.540  0.010585  14.284 

■'uTr'P'TLQW  FLOiTfRON  FPIP  “ 

3.9616  5.0495  6.0999 


_ UDEL-HOOO_  DEL-HOOD 
-0.0033211  0.86791' 


FLOW_ 

2208.2 


R EL- HUM 
2.2094 


DEW-POI  NT_ 
-19. 54i  '■ 


2 

26.319 


HUMIDITY  X H20"VAP0R  CORRECTED  HP 
1.3585  0.031197  0.51015  


F/A  DR Y F/A  WET_^ EOU.  RATIO PPM-1__ 

'0.09258*4  0.092566  1.3818  592.68 


RPM-2 

588^18' 


TORQUE 

4;5504 


BHP 

■0.5f3'5l 


WET  CORRECT i ON  FACT3R”=  0.87528  E XHAUST 'MOLF . WT.  = 26.731 

r—  ; — PER'MILLIOM' wet"  PER  CENT" 

MEASURFn  GONC.  HC  PPM  NOX  PPM  CO  DRY  C02  ORY__ 

" I " 3.3903  ' 9.6764D  6,9476 

CORRECTED  CONC.  TO  WFT  OASIS  . ^ __6.0811 


'EXHAUST  OENSl 


02  DRY 
3.1296 
2.7393 


■3.~861T10 


HC  NOX,  _ . _ CO  __  _ . . 

EMI  SSI  on"  RATE  0.89240  ''  0.00034741  5.2948 

EMISSION  MASS/MOOE  0.014873  __  5. 7902E-06‘  0.088247 

EMISSION  ' mASS/RATEO  HP  9.2959F-05  3.6188F-08  0.00055154 

MODE  FMIS./STD.  CYCLE  * 4.8926  0.0024126 


CAL.FUEL  AIR  RATIO  = 0.096161  MEAS.  FUEL  AIR  RATIO  = 0.092564 DIFF  HEAS.C  CAL.  F/A  PERCENT  * 3.8633 


CYL  TEMP  OEG.F 


CYL-1 

248.22 


EXT  GAS  TEMP  DEG.F  EXT-l 
1003.4 


ENGINE  OIL 


DYNO  COMD. 


I NDUCTION  AIR 


DRIFICE  AIR 


EOILT 

142.19 

'fpRour 

5.3429 

lAIRTl 
51  .910 

TEMP 

88.517 


CYL-2 

263.43 

~EXT“-2'~ 

-39.226 

SniLT 

155.04 

“rpm 
576. 18 

1 AIRT2 
53.366 

\ DELTAP 
2. 9A98 


CYL^3 
'245.  10 

~"EXf-3"” 

-454.00 

01  LP 
46.939 


TAIRTl 
154. 55 

ORFP 
54. 501 


CYL-4 

259.34 

■"FXf-4 

813.49 


SEXT-1 

753.95 


SEXT-2 

758.90 


CFt I TFMP.  = 79,508 


HFATFP  TFMP  =87,425 


MANIFOLD  PRESSURE  = 11.722 


'CYL.BACK  PTISSUR'E  = 29'.061 


TAIRT2 

46.340 

FLOW  ■ - — 

2399.5 

COOLER  TFMP  = 41.694 


NASA-LEWIS  PRELIMINARY  OAtA  03/25/75  CADOEil  REC  03/25/76  16:A6»35«687 


LEANOUT  25  BT„OC  I 6 T 50  PEC  0 t.  3/ A T CLOSED  MRDE  • 2.0000 NO,  SCANS  « 5 


I4.‘2e5  J 
“FPrP 

5.1017 

OEW-POINT 

-17.941 


o . 

ENGINE  TIMING  » 

25.00C 

DEG.  BAROMETRIC  PRESSURE  « 29.090  RATED 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

o > 

: 1 ' , ■ 

_ 52. 4 55 

29.064 

17.766 

81.345 

6.017832 

COMB.  FUEL 

TEMP 

PRESS 

OEMS  ITY 

TURBO  FLOU 

FLOW  IRON 

o 

80.628 

5.7135 

44.632 

11.401 

6.8587 

CCCLING  AIR 

. ' : , ,! 

•.  TEMP  n 

U DEL-HOOD 

DEL -HOOD 

FLOW 

REL-HUM 

o . 

58.967 

-0.011901 

0.07206 

2164.7 

2.5807 

R EL-HUM 

1 

2 

HUMIDITY 

% H20  VAPOR 

CORRECTED  HP 

'-J  • 

2. 5807 

0^27203 

1.5345 

0.035238 

1.2171 

ENG.  CONL;, 

F/A  DRY 

F/A  WET 

EQU.  PATIO 

RPH-1 

RPM-2 

0.084316 

0.084298 

1.2585 

1201.4 

1201.3 

FAC  SEX15 


HC  RATIO- 


PGM  C003 


RD6  2409 


TORQUE 

f.3589 


WET  COPPECTION  FACTOR  = 0.85722 

' ■ ■ ■■  •■  part'  perT mi l l i 

MEASURED  CONC.  HC  PPM  Nf 


EXHAUST  M3LE.  WT-  * 27.342 


PART  PER  MILLION  WET 
MEASURED  CONC.  HC  PPM  NDX  PPM  _ 

r 4038. i"“  48.983 

CORRECTED  CONC.  TO  WET  BASIS 


EMISSION  RATE 

EIMISSION  _MASS/MODE  _ 

EMISSION  MASS/rATED  HP 
J";ODE_?M.I S ./ STD.  CYCLE  % 

CAL.FUEL, AIR  RATIO  =.J. 08)^45, 

CYL  TEMP  DFG.F  CYL-l 


HC  _ 

0.18065 

_0  .033 119 

0.00020700 

10.895 


CO  DRY 

■8.'2:)43‘0' 

_7. 0329 

MO)J  

0.0072538 

0.0013317 

8.3231E-05 

0.55487 


'PER  CENT 
C02  ORY_ 
9.7873  ■ 
8.3899 


EXHAUST  DENS'H 


02  DRY 
'0.21068 
0.18060 


6.3627 

1.  1565 

0.0072906 

17.359 


MEAS.  FUEL  AIR  RAT  lO  = 0 .08431r> 


OIFF  MEAS.C  CAL.  F/A  PERCENT  « 2.8810 


CYL-l _ 
246.56 


EXT  GAS  TEMP  DEG.F  EXT-1 
1264.8 


_ENGIN  E_  OIL 

DYND  COND. 

I NDUCT  ION  A1_R 

'OiRf?lCE'“ATR'~ 


EDTLT  _ 
139.17 

‘'fflRduE" 

6.6579 

lA  IRTL 
51  .263" 

"temp 

89  .146 


CVL-2 

"261.34 


EXT- 2 
j^54.00_ 

SOiL  T 
145.21 

""rpm 
_ 1195.3_ 

IA1RT2 

52.456 

" DELTAP" 
2.9448 


CYL-3 
"253.  16 


EXT-3 
-4 5 4. 00 

_niLP 

57.10'2~ 


TAIRTl 

160.55 

ORFP 

54.600 


CYL-4 

'263.54 


EXT-4 

-1.5274 


SEXT-l 

601.31 


SEXT-2 

595.72 


MANI  FOLO_PR E SSURE  - 7.6822 
"C yCb'a C'iT'-’R f SSURE" - 29.163" 


TAIRT2 

45.517 


FLOW 

2356.3 


HEATER  TEMP  = 87.861 


CEI  1.  TEMP 


79.305 


CADOt! I 


REC  03/25/76  17i00i4a.S93 


FAC  SEX15 


PGM  C003 


RDG  2411 


LEANQUT  25  BTOC 

I E T 50  DEG  HUM  = 0 S!  3/4 

T CLOSED  MODE  » 2. OCOO 

.NO.  SCANS  =5 

ENGINE  TIMING  = 

25.000 

DEG.  BAROMETRIC  PRESSURE  = 29.100 

RATED  HP.=  160.00 

HC 

RATIO-  2.1250 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

50.598 

29.096 

'17“.538 

80.447 

0.019401 

14.295 

CCMB.  FUEL 

TEMP 

79.473 

PRESS 

5.7198 

DENSITY 

44.562 

TURBO  FLOW 
11.909 

FLOW  TRON 
6.7777 

FPIP 

6.0963 

CCCLING  AIR 

TEMP 

UDEL-HOOn 

OFL-HDOO 

FLOW 

REL-HUM 

DEW-POINT 

58.171 

-0.013561  ■ 

0.78599 

3.0427 

-16.585 

PEL-HUM 

1 

3. 0427 

2 

9.0009 

HUMIDITY 

1.6882 

% H20  VAPOR  CORRECTED  HP 
0.038766  1.2199 

EiNG.  CGND. 

F/A  DRY 

F/A  WFT 

EQU.  RATIO 

RPM-1 

RPM-2 

TORQUE 

BHP 

- 

0.084250 

0.084230 

1.2575 

1198.9 

1200.2 

5,3922 

1.2309 

WET  CORRECTION 

FACTOR  = 0. 

85678  EXHAUST  MOLE.  Ht. 

= 27.347 

EXHAUST 

DENSITY  = 0.070808 

EXHAUSf  FLOW  RATE  - 1237il  — 

MEASURED  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NDX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

CORRECTED  CONC. 

3867.6  49.027 

TO  WET  BASIS 

8.1843 

7.0121 

9.9323 

8.5097 

0.19306 

0.16541 

HG 

No;{ 

CO 

6.2725" 

1.1500 

EMISSION  RATE 
EMISSION  MASS/ MODE 

0.17107 

0.031364 

0.0071884 

O.QJ013179 

EMISSION  MASS/RATED  HP 
MODE  EMIS./STO.  CYCLE  7. 

0.00019602 

10.317 

8.2367E-06 

0.54911 

0.0071872 

17.112 

CAL.FllEt  AIR  RATIO  = 0-085451  MEAS.  FUEL  AIR  RATIO 

= 0.084250 

OIFF  MEAS.E  CAL.  F/A 

PERCENT 

- 2.6244 

CVL  TEMP_PEG.F,. 

• CYL-1 

CYL-2 

CYL-3 

CYL-4 

258.05  ' 

273.02 

262.30 

277.68 

EXT  GAS  TEMP  OEG.F  EXT-l 
1423.6 

EXT- 2 
-251 .97 

EXT- 3 
-454.00 

E XT-4 
816.97 

SEXT-1 
652. 75 

SEXT-2 

650.86 

ENGINE  OIL 

EO  ILT 
145.98 

SO  I L T 

01  LP 

MANIFOLD  PRESSURE  = 7. 

7155 

153.13 

55.978 

DYNO  CONO. 

TOPOUE 

3.2115 

RPM 

1195.8 

CYL.BACK  PRESSURE  = 29 

.291 

_ ...  ... 

..  ..  — 

INCUCTION  AIR 

lA  IR  T1 

IAIRT2 

TAIRTI 

TAIRT2 

49.375 

50.598 

145.90 

44.884 

ORIFICE  AIR 

TEMP 

88.325 

DELTAP 

2.9758 

ORFP 

54.631 

FLOW 

2369.9 

CELL  TEMP.  = 78. 483 

HEATER  TEMP 

= 88.006 

COCLE.R  TEMP  = 39 

.762 

NASA-LEWIS  PRELIMINARY  DATA  03/25/75  CAODEII  REC  03/25/76  17tQ5t»8.896 


LEANOUT  25  BTOC  IE  T 50  OEO  HUM  * 0 *3/57  CLOSED  MODE  » l.OOCO  NO.  SCANS  »_5 


FAC  SEX15 


PGM  coor 


ENGINE  TIMING  * 25.00C 


BAROMETRIC  PRESSURE  * 29.100 


RATED  HP.*,  160.00 


no-  2. 


COMB.  AIR 

TEMP 

PRESS. 

CFH 

DRY  FLOW 

VAPOR  FLOW 

PRE 

5l.975__ 

29.0**6 

9.5000 

53.68i 

0.011121 

15. 

CCMB.  FUEL 

TEMP  

PRESS 

DENSITY 

t"urbo  flow 

FLOW  TRON 

F"P1 

80.267 

5.7789 

55.651 

_ 3.9607.  _ 

3.9125 

6.1 

_CCCLING  MR_ 
REL-HUM~ 


/_TEKP 

59.555 


_ U DEL  - HOOD  _ _DEL-HnO^ 
-0.029335  ■ ■ 0.85985 


FLOW 

2075V9' 


REL-HUM 

3.0952 


_ DEW-POi  ‘NT^ 
-15.585"" 


j'H20  VAPOR  CORRECTED  HP 


3. 0952 

8.0908 

1.8070 

0.051596 

0.52591 

ENG,  CONO. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

PPM-1 

RPM-2 

0.090815"" 

0.090792 

1.3555  ■ 

'606.60 

"■  607.62 

WET  CORRECTION 

FACTOR  - 0,89382  EXHAUST  MOLE.  WT. 

”2"6785"8 

'EXHA'ClSmi 

PART  PER  MILLION  WET 

PER  CENT""” 

MEASURED  CONC. 

HC  PPM 

NOX  PPM 

CO  ORY 

C02  ORY 

02  DRY 

” 19656."' 

■'13.391 

■ 7.66810" 

8.6016"  ■ 

2.5586 

Corrected  comc. 

TO  WET  BASIS 

6.8539 

7.6883 

2.1976 

TORQUE 

3.7087 


BHP 

“0.'52B35" 


“675:;  92” 


EMISSION  RATE  --- 

EMISSION  MASS/MODE 
EMI  SSION  “mASS/RATED'HP" 
MODE  EMI S. /STD.  CYCLE  * 


CAL.FUEL_  AI  R RATI  O - . 0.  086887 

CYL  TEMP  DEG.F  _ CYL-l  __ 
258.17 

"Ext  'gas~ T emp^e^'f '1  XT-F" 

1250.7 


HC  NOX.  CO  

0.57675  0.001077‘f  3.3533 

0.0079557 l.79G2E-05_  0.  055055_ 

5.9651F-05  1.1220E-07"  0.00035635 

^2.6137 p.  00 '^5800 0.8351^ 

MEAS.  FUEL  AIR  RATIO  = 0.090815 


DIFF  MEAS.C  CAL.  F/A  PERCENT  »-5.j 


ENGINE  OIL 


DYNO  COND. 


EO  ILT 
151.05 

"torouF 

5.5157 


INDUCT  ION  AIR__  I A 

■ 50 

'op  I f ic  f"  "a  i"r~  "te 

89 

CELL  TEMP.  = 78.969 


I A IPTl 
50.279 

TEMP 
89  .111 


CYL- 2 
283.53 

■"¥xt-2“' 

j-237.57 

SOILT 

152.17 

~rpm'^  ' 
505.95 

IAIRT2 

51.975 

DELTAP" 

2-9507 


CYL- 3 
■ 257.57 

“EXT^3^ 

-555.00 

OILP 

56.633" 


TAIRTl 

125.82 

'ORFP'  "' 

55.601 


CYL-5 
' "286.97 

'“E'XT-^'" 
. 712.75 


SEXT-l 

755.50 


SEXT-2 

755.66 


JHANIFOLD  PRf SSURE  -.10.913 

"TylTbacITp n ssiTre" -"iR.rtF 


TAIRT2 

55.155 


FLOW 

2355.8 


HEATER  TEMP  = 89-0^1 


i 


NASA-LEHIS 


PRELIMINARY  DATA 


03/25/76 


CADDEI I 


REC  03/25/76  17s 14: 36. 527 


FAC  SEX15 


PGM  C003 


ROG  2413 


LEANOUT  25  BTDC  I £ T 50  DEG  HUM  =■  0 X 3/4  T CLOSED  MODE  = 1.0000 

DE5. 


NO,  SCANS 


ENGINE  TIM  IMG  » 25.000 


BAROMETRIC  PRESSURE  =29.100 


RATED  'HP.=  160.00 


HC  RATIO*  2.1250 


CiOMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

53.611' 

29.097 

9.7633 

'44.771 

0.011837 

14.291 

COMB.  FUFL 

TEMP 

81.  157 

PRESS 

5.7708 

DENS  ITY 
44.618 

TURBO  FLOW 
3.9621 

FLOW  TRON 
3.9814 

FPIP 

6.1119 

— 

• 

OEW-POINT 

.COOLING  AIR,_ 

TEMP 

60.114  " 

UOEL-HOOO 

DEL-HOOD 

FLOW 

RFL-HUH 

...  - 

-0.031827 

0.80675 

2063.2 

2.9838 

-15.226 

PEL-HUM 

1 

2.9838 

2 

37.840 

“~HUM“1  D rfY 
1.8507 

Sr^H^O  VAPOR 
•0.042498 

■corrected  HP 
0.55923 

ENG.  CONO. 

F/A  DRY 

F/A  WET 

EQU.  RATIO 

RPM-l 

RPH-2 

TORQUE 

BHP 

0. 088928 

0.  088904 

1.3273 

616.80 

615.78 

4.7921 

0.  S6T79 

WET  CORRECTION 

FA'w..  07 

87983  ‘ “exhaust"  MOLE.'  wT 

r“i~26r995“ 

EXHAUST  D 

ENSITY  = 0.069897 

■E’XHADST~FL0W  RATE~ « 697 .66" 

MEASURED  CONC. 
CORRECTED  CONC. 

PART  PER. 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

15858.  16.821 

TO  WET  OASIS 

7.6520D 

6.7325 

'9.1884 

8.0842 

1.6342 

1.4378 

HC 

0.39719 

N0)( 

0.0013965 

CO 

‘ 

EMISSION  RATE 

3.4100' 

EMISSION  MASS/MPOE 
EMISSION  MASS/RATEO  HP 
MODE  FMIS. /STD.  CYCLE  * 


0.0066199 
4. 1374E-05 
2. 1776 


2.3^75E-05 

1.4547E-07 

0.0096977 


0.056833_  __ 
0.00035521 
0.84573 


CAL.FI)EL_  AIR  RATIO  = 0.087338 

CYL  TEMP  DEG. F CYL-1 
265.33 


MEAS.  FUEL  AIR  RATIO  =0.088928 


OIFF  HEAS.C  CAL.  F/A  PERCENT  =-1.7872 


CYL-  2 
280.50 


CYL-3 

259.92 


EXT  GAS  TEMP  DEG.F  EXT-1 
1120.7 


ENGINE  OIL 


DYNO  COMD. 
INDUCT  ION  AIR 

"orifice“a>r 


EO  ILT 
141.63' 

‘torque” 

4. 8677 

lA  IPTl 
52.010 

■ te^'p 

90.489 


EXT-2 

-454.00 

SO  ILT 
151.20 


EXT-3 

-454.00, 

OILP 

■ 47.681' 


CYL- 4 
277.08" 

“EXt-^"" 

788.95 


SEXT-l 

727.36 


SEXT-2 

727.07 


MANIFOLD  PRESSURE  = 10.792 


O O 


RPM 

607.38 

I A I R T2 
53.611 

'OELTAP' 

2.9572 


TAIRTI 

109.16 


CYL.BACK  PRESSURE  = 29.208 


TAIRT2 

44.854 


OPFP 

54.590 


FLOW 
2358. 1 


CELL  TEMP.  = 80.407 


HFATFR  TEMP  = 88.075 


CnCLFR  TEMP  = 39,399 


NASA-LEWIS  PRELIMINARY  DATA  03/25/76  CADOEl  1 REC  0)/?S/76  17i2li»2«261 
LEANflUT  25  6t OC  I G T SO  DEG  HUM  » 0 X I 1/2  T C<-OSF  HO*?E  » I. OOP')  NO.  SCANS  » 5 


FAC  SEX15 


PGM  C003 


_ENG INE  T t MING_f  _ 25. OOC 
COMB.  AIR  TEMP 


BAROMETRIC  PRESSURE  = 29.110 


RATED  HP.=  160.00 


HC  RATIO*  2.1 


TEMP 

50.999 


PRESS 

'29.107" 


CFM 

11.305' 


bRY  FLOM_  VAPOR  FLOW  PRESS  TOTAL 
'51,871'  ''0.013886  14.296' 


COMB.  FUEL 

TEMP 

78.625 

PRESS 

5.7681 

DENSITY 

44.684 

TURBO  FLOW 
3 .9663 

FLOW  TR ON 
3.4953 

FPIP 

6.1110 

CPPi INC  AIR 

TEMP 

UDEL-HOOO 

DEL -HOOD 

FLOW 

REL-HUM 

DEW-POINT 

57.755 

-0.  022417 

0.80619 

2111.2 

3.3276 

-15.031 

R EL-HUM 

1 

3.3276 

2 

18.008 

HUMIDITY 

1.8739 

^ H2b  VAPOR 
0.043030 

CORPECTf'D  HP 
0.44534 

ENG.  CONO. 

F/A  DRY 

F/A  WET 

EQU.  RATIO 

RPM-1 

RPM-2 

TORQUE 

BHP 

0.067385 

0.067367 

1.0058 

621.00 

620.58 

3.8087 

0.  45035 

WET  CORRECTION  FACTOR  = 0.89538 

PART 'PEPrMl'LLIOM  WET 

MEASURED  CONC. HC  PPM  NOX  PPM CO  DRY 

■ - ' 1V170.  '39.033  2.0146 

CORRECTED  CONC.  TO  WET  BASI_S  l_.  7837_ 


EXHAUST  MOLE.  WT. 


= 28.659 

PER  CENT' 
C02  DRY  _ 

10.889 

9.6405 


EXHAUST  DENSITY  = 


02  DRY 
3.6811 
3.2591 


EMISSION  RATE 
EMISSION  MASS/MODE 
EMISSION  MASS/RATED  HP 
MODE  EMIS./STD.  CYCLE  t 

CAL. fuel  AIR  RATIO  = 0.067298 


HC  _ NOX  , CO 

0.37967  ■ 0.0034666  0.96646 

0.0063278  _ 5.7776E-05__  0.016108  . 

3.9548E-05  ' 3.6110F-07  0.000l0'0(.7 

2.0815  0.024074  __0.23970__ 


;.  FUEL  AIR  RATIO  = 0.067385  _ _DIFF  MEAS.C_pAL._F/A  fERCE_^ 


. CYL  TEMP  DEG.  F 

CYL-1 

235.17 

CYL-2 

274.23 

CYL-3 

258.78 

CYL-4 

'280.60 

■ 

EXT  GAS  TEMP  DEG. 

E EXT-l 
1277.0 

EXT-2 

-454.00 

EXT- 3 
-454.00  _ 

EXT-4 

961.77 

«xf-l 

718.22 

( 1 “ ENGINE  OIL 

EO  ILT 

SDILT 

niLP 

MANIFOLD 

PRESSURE^ 

j ” 

141.91 

152.39 

47.713 

1 . DYNO  COND. 

TOPOUB 
4. 1116 

RPM 

624.30 

CYL.BACK 

P'I’ESSURE 

: . INDUCTION  AIR 

lA  IRTl 
' 49  .366  ■ 

IAIPT2 

50.999 

TAI RTl 
150.08 

TAIRT2 

44.730 

ORIFICE  AIR 

1 ^ 

TE"P 
83 .159 

DELTAP 

3.0001 

ORFP 

54.417 

FLOW 

2379.5 

• 1 CELL  TEMP.  = 78. 

280 

HEATER 

TEMP  = 88.048 

SEXT-2 

716.64 


NASA-LEWIS  PRELIMINARY  DA'TA 


03/25/76 


CAODEI I 


LEANOllT  25  BTDC  I £ T 50  PEG  HUM  = 0 % 1 1/2  T CLOSE  MnPE  = 2»00 00__ 

deg.  8AR0HETRJC.,PRESSURf__f_29^^ 


REC  03/25/76  17i25i00.252 
. N0»  SCANS  = 5 


FAC  SEX15 


PGM  COOS 


RDG  2A15 


ENGINE  TIMING  = 25.000 


COMR.  AIR 


TEMP 

50.956 


PRESS 

"297109' 


CFM 

17.855 


DRY  FLOW 
81.971 


rated  HP.=  J60^£_ 

VAPOR  FLOW  PRESS  TOTAI^ 
0,020277  16.299 


HC  RATIO*  2.1250 


CCMB7TO: ^EMP^  PPTeSS  DENSITY  if 

79.967  5.7261  56.56^  _ 11.325  6.3186 


CCCLING  AIR 


TEMP 
■ 57.73  7 


UDEL-HDOO 

-O.O26078 


DEL-HOOD 

0.85380 


FLOW 

"2102.8' 


REL-HUM 

'3.0809 


FPIP 

6.1068_ 

DEW-POINT^ 

■-16.2U'"' 


REL-HUM 


1 


ENG.  CONO. 


3. 0809 

F/A  DRY_ 
' O.  077083’ 


_ „ , humidity  t H20  VAPOR  CORRE'CTEO  HP 

0.66206  1,7315  ^0.039762 _1.0679  


F/A  WFT 
'0.077066 


EOU.  RATIO  RPM-1 RPM-2  ^_TORQUE 

1.1505  ' ' l'201.5  1202.2  6.7088 


BHP 

1.0TT2 


'EXllAUSf  'HDlE'r^^  FXHAUST  DENSITY  = 0.072283  FXHAUST  FLOM  RAfTTr  r2^1.T 


WET  CORRECTION  FACTOR  '="  0.86290 

PER '"million  WET  ■ 

MEASURED  COMC.  HC  PPM  NOX  PPM  CO  DRY C02  ORY_ 

- 2050.3  65.725  6.7025D 

CORRECTED  CONC.  TO  WET  BASIS A.  0578 -.9*iP78_ 


_£S 


EMISSION  RATE 

EMISSION  MASS/MODE  

EMISSION  mass/rated  HP 
MODE  EMIS./SID,  ,CYCLE_.,3L. 


HC 

0.089926 

0.016686 

"0.00010306 

5.6232 


NO)f  .CO  

0.0097008  3.5992 

0.0017785  _ 0.65985_  ^ 

1.1115E-65  0.0061260 

0.76103  ^9.8191 


CAL. FUEL  AIR  RATIO  = 0.07766_6 


MEAS.  FUEL  AIR  RAT  I0_=  0 .077083  __  DI  FJ,HEA_S.  £_CAL_._JF/A_PER^C^L^^ 


- _ CYLTEMP  DEG.F  ■ 

CYL-l 

266.26 

CYL-2 
269.05 

CYL-3 

258.58 

CYL-6 
' 271.82 

^ 

EXT  GAS  TEMP  DEG. 

'f  EXT-'i  ' 

EXt-2" 
_ -656.00 

EXT-3 

-656.00 

EXT-6 
997.28  _ 

SEXT-l 
__66Z.  77 

S EXT-2 
658.21 

1685.8 

~~ - ■ ■ 

ENGINE. OIL 

ED  ILT 
160.03 

sniLT 

166.66 

niLP 

56.178 

MANIFOLD 

PRESSURE  = 

7.8703 

. 

DYNO  CONO. 

TOPOUE 

6.6031 

RPM 

1212.8 

CYL.BACK 

pressure  = 

29.106 

^ INDUCT  ION  AIR 

TAIRTl 

123.07 

TAIRT2 

66.587 

lA IRTl 
69.6H6 

IAIRT2 
50.9  56 

DR  IF  ICE  AIR 

'"temp  ■ ~ 
88  .805 

DELTA? 

2.9663 

"OREP* 

56.658 

FLOW 

2365»2 

- - , - - 

CFLL  TEMP.  = 79. 

,02? 

HFATFP 

TEMP  = 88.056 

COD' FR  TFMP  = 

39,172 

NAS&-LEWIS 


PRELIMINARY  DATA 


03/25/76  CAOOfell 


REC  03/25/76  17:32:67.705 


FAC  SEX15 


PGM  C003 


ROG  2617 


LEANOUT  25  BTOC  1 C T 50  DEG  HU><  = 0 g 1 1/2  T CLOSE  HOPE  « 2.0000 

DEG. 


NO.  SCANS  * 5 


ENGINE  timing  » 25.000 


BAROMETRIC  PRESSURE  » 29.110 


RATED  HP.»  160.00 


HC  RATIO-  2.1250 


COMB.  AIR 


TEMP 

'51.965 


PRESS 
29.1 13' 


CFM 

17. 5 53" 


DRY  FLOW 
80.58i 


VAPOR  FLOW  PRESS  TOTAL 
0.020726  16.291 


COMB,  fuel  ” TE"mP  ~PRESS'  DENSITY  TUHTBO  FLOW'  FLOW  TRON  FPIP 

81.580  5.7279  66.607  3.9577  6.1896  6.1053 


CCCLING  AIR 


TEMP 

59.292 


_UOEL-HQOD_ 

-0.020680' 


DEL-HOOD 
0.73811 ' 


FLOW 

2l21.'i 


REL-HUM 

3.0850 


DEW-POINT 

■^-15.636 


REL-HUM 


I 

3. 0850 


2 

23.636 


HUMiniTV 

1.8002 


i~ HZa  VAPOR  CORRECTED  HP 
0.061360  1.0612 


ENG.  CONO. 


F/A  DRY  F/A  WET  EQU.  RATtO RPM-l_ 

0.076812  0.076792  1.1665  1197.9 


RPM-2 

1197.8 


TORQUE 


BHP 

1.0693 


WET  CORRECTION  f:„  rOR  = 0.66656 


EXHAUST  H3L>.  WT.  = 27.939 


6.6005 

F XHAUST~DENSI  TY"^(5707'23'6T 


Txinnjsr  ■panrTTAT  c~^i  19  978  ■ 


MEASURED  CONC. 


PART  PER'  million  wet 
HC  PPM  NOX  PPM 

1960.3  66.759 


CORRECTED  CONC.  TO  WET  BASIS 


CO  DRY 
6.62730 
3. 8277 


PER  CENT 
C02  DRY 
11.860 
10.256 


02  DRY 

0.11351'“ 

0.098138 


o 


EMISSION  RATE 
EMISSION  MASS/MODE 
emission"  MASS/RATEO  HP 
MODE  EMIS./STD.  CYCLE  X 


HC  _ NOX  _ CO  

0.083571'  6.00953'i'2  3.3360 

0.015321  __  0.p0l7676  0.61123_ 

9.5758E-0'5  ' 1.0921  E-05  0.0038  202 

5.0399  0.72807  5.0957 


CAL. FUEL  AIR  RATIO  = 0.076893  MEAS.  FUEL  AIR  RATIO  = 0.076812  PI?f.  ”£*5^6  CAL ._F /^PERCENT 


CYL  TEMP  DEG.F 


CYL-1 

255.81 


EXT  GAS  TEMP  DEG.F  FXT-l 
1107.3 


ENGINE  OIL 


EO  ILT 
166. 03 


CYL-2 
" 279.86 

'"~EXT-2 

-656.00 

SO  ILT 
152.98 


CYL- 3 
266.95 


EXT- 3 
-656.00 

OILP 

55.962 


CVL-6 
'286  .88 

"ext- 6” 

1061 .9 


SEXT-l 

701.28 


SEXT-2 

696.10 


DYNP  COND. 
INDUCT  ION  AIR 


TO ROUE 
-0.61066 

lA  IRTl 
50.616 


CRIFICE  AIR 


TfVD 

90.Q10 


ROM 

1199  .0 

1 AIPT2 
51.965 

■ DEL tap" 
2.8373 


TAIR  T1 
133.39 


MANIFOLD  PRESSURE  = 7.9070 
“C  Y L .'B  A'C  K “P  RE  S S U RE”^'T9T  136" 


TA1RT2 

66.538 


OREO 

56.553 


FLOW 

2313.0 


CELL  TEMP. 


80.381 


HEATER  TEMP  = R8.020 


qnoi  Fo  TC  Mo 


N AS  A-L EW  I S PaEL  IM  INARY  nATA_ 


03/25/76 


cAOoei 1 


REC  OJ/25/76  17i35i47.a43 


FAC  SEX 15 


PGK  C003 


RDG  2418 


L E A N 0 NT  25  BTDC  I S T 5 0 DEG  HUM  T Cj-OS^LJl^ ~ ^ _ 

BA  ROME  TR  !C  PR  E S SURE  _^_29,  11^0 


NO.  SCANS  =■  5 


ENGINE  TIHING. 
COMB.  AIR 

*COMP.  FUEL 

COOLING  AIR  _ 


25.000 


DEG. 


RATED  HP.^  160.00 


HC  RAT  10=  2.1250 


PRESS 
29. 115 


CFM 

10.739 


DRY  FLOW 
49.311 


temp  _ ^ 

‘ 52  .875 

-TEMP —pR-rs  s~  Fe¥s1  TY~fUR^nW 

80.92S  5.7840 44.624 3.9575  __  3.2223 


VAPOR  FLOW  PRESS  JOTAL 
0.013479  14-295 


FPIP 

6.1020 


TEMP 

'60.312 


UDEL-HOOD 

-0.022694 


DEL-HOOp 

0.84466 


FLOW 
2109.  8 


REL-HUM 
3. 1706 


DEW-POI^T 

-14.711' 


P EL-HUM 


3.1706 


0.32003 


HUMIDITY 

1.9135 


'S’H2b  VAPOR  CORPECXEC  HP 
0.043940  0.090434  __ 


ENG.  COND. 


F/A  DRV F/A  WET  EUU.  R.ATl  0.  RPM-1 

'b. 065347  b. 065329"  0.97533  591.72 


RPH-2 

590.16 


TORQUE _ 
"0.80841 


BHP 

0. '09 1080 


"Set  correction  '^Cv.  r="bTm"9"r'“  exhaust-mol'e.  wt.  = 28.760 


- •EXHAOs'T“b“ENSiTY'  r-^74T66  EXHAUST-pLOW  R-ATE"* '705 .-6  5 ' 


; PApf  PER  MILLION  WET 

measured  CONC.  „HC  ppm  MOX  PPM  . 

■ 18041.  31. 803 

COPRECTED  CONC.  TO  WET  .BASIS ..  . 


CO  DRY 

1.08270' 

0.95488 


PER  CENT 
CC2  DRY 
10.584 
9.3344 


5^ 


02  ORY 
3.6813 
3.2468 


HC  ..  . .NOX,  . cn 

I'liriSK  . JaSS/MPPE  . °:°0°957”-i5 

EMISSION  HASS/RATEO  HP  n’o?fl546  ^12133 

_MOO,e.EHI.§,/S,TD._GYCLE.‘? 2.5057  0.0  18546 0.1Z133__ 


CAL.FUEL_AIR  PATIO  = 0.067473. 


MEAS.  FUEL  AIR  RATIO  = 0.065347  . .01 FF,  MEAS . C_C AL_._.f /JV_P ERCENL_=_^^^^^^^ 


. CTL  TEMP..OEG.F.  . 

CYL-1  

269.90 

CYL-2  , 
300.61 

CY  L-3 
288. 01 

CYL-4  

*309.92 

ext  GAS  TEMP  DEG. 

F "eXT-1 
. 1689.3 

EXT -2 
-454. 00 _ 

EXT-3 
-454.0  0 

EXT— 4 bcAi  i 

922.07  750.03 

.. E_NGINE,_CIL ...  .. 

eoilt 

147.14 

SORT 

159.05 

ORP 
46.5  65' 

MANIFOLD  PRESSURE 

• DYND  COND. 

“torque 

0.47525 

RPM 

588.90 

CYL.BACX  KRtboUKC 

_ I NnUCTIDN  . AI  R .... 

lAIPTl 

51.218 

I A I RT2 
■ ' 52.875 

TAIRTl 

104.09 

TA1RT2 

44.350 

“ DELT  AP 

2.9603 

ORFP 

54,506 

'flow 

2359.5 

ORIFICE  AIR 

TEMP 

90.420 

CELL  TEMP.  = 80 

.628 

MEATFR 

temp  = BB  .013 

COOLER  TEMP 

SEXT-2 

749.09 


■ WASA-LEWIS  PRSLIHINARY  DATA  03/25/76  CADO6I!  REC  03/25/76  17i45i  25.755 FAC  SEXIS  ’ PGM  C003  WPG  2420 

■ LEANDUT  25  BTDC  j C T 50  DEG  HUM  a q >;  3/4  T OPEN  MODE  « 2.0000  . NO.  SCANS  = 5 


• ENGINE  TIMING  * 

25.000 

DEG.  BAROMETRIC  PRESSURE  * 29.110  RATED 

HP.=  160.00 

HC 

RATIO-  2.1250 

t 

■ COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW  VAPOR  FLOW 

PRESS  TOTAL 

50.069 

29.108 

i9.5is 

89.706  0.021775 

14.300 

COMB.  FUEL 

TEMP 

79.596 

PRESS 

5.6646 

DENSITY 

44.659 

TURBO  FLOW  FLOW  TRON 
13.969  9.1509 

FPIP 

6.0388 

COOLING  AIR 

TEMP 

UDEL-HOOD 

DEL-HOOD 

FLOW  REL-HUM 

DEW-POINT 

57.855 

-0.02  0757 

0.81505 

2119.7  3.1246  -16.486 

REL-HUM 

1 

3. 1246 

2 

0.37004 

HUMIDITY 

1.6992 

t H20  VAPOR  CORRECTED  HP 
0.039019  1.4254 

- FNG.  CONO. 

F/A  DRY 

F/A  WFT 

EOU.  RATIO 

RPM-1  RPM- 2 

TORQUE 

BMP 

0.  10201 

0. 10199 

1.5225 

1201.2  1202.4 

5.2923 

1.4391 

■ *\ 

WET  CORRECTION  FACTOR  = 0. 

87698  EXHAUST  M3LE.  WT. 

= 26.095  EXHAUST  DENSITY  = 0.067567 

EXHAUST  FLOW 

Rate  » 1463.4 

. M EA  SUREn  C WC  . 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CD  DRY 

PER  CFNT 

C02  DRY  02  DRY 

CORRECTED  CONC. 

11271.  15.117 

TO  WET  BASIS 

12.0640 

10.580 

7.5080  0.39104 

6.5844  0.34293 

HC 

NQX 

CO 

RATE 

> EMI  SSinN_MASS/MnOE 

0.59214 

0.10856 

0.0026325 

0.30048262 

11.240 

2.0607 

• Emission  mass/rated  hr 
mpdf  emis./sto.  cycle  * 

0.00067849 

35.710 

3.ai64E-06 

0.20109 

0.012879 

30.665 

' cal. FUEL  AIR  RATIO  = 0.10151  MEAS.  FUEL  AIR  RATIO 

= 0.10201  OIFF  MEAS. 

e CAL.  F/A  PERCENT  = 

-0.49309 

' _ CYL  TEHP^DEG.F  , 

1.  CYL-1  

CYL-2 

CYL-3 

CYL-4 

253.44 

272.97 

257.43 

276.61 

■L 

EXT  GAS  TEMP  DEG 

.F  FXT-r 
1286.7 

EXT-2 

_ -454. 00 

EXT-3 

-454.00 

EXT-4  SEXT-l 

1057.3  698.54 

SEXT-2 

692.54 

— ^ — 

" OIL 

EOILT 
147.70  “ 

SniLT 

DILP 

MANIFOLD  PRESSURE  = 8.4755 

•* 

155 . 06 

55.574 

. 

DYNO  COND. 

TO ROUE 
7.5247 

RPM 

1197.5 

CYL.BACK  PRESSURE -=  29.070 

■ff 

INDUCTION  AIR 

I A IRTl 

IAIRT2 

TAIRTl 

TAIP.T2 

48.782 

50.069 

101.6? 

44.007 

ORIFICE  AIR 

TEMP 

8B.666 

DELTA? 

2.9759 

ORFP 

54.580 

FLOW 

2369.2 

CELL  TEMP.  = 70 

.050 

H FA  TEo  TEMP 

= 87.992 

N AS A-L EHIS  PRELIMINARY  DATA 


03/25/76 


CAODEI  I 


LEANOUT  25  BTDC  I E T 50  DEG  HUM 

ENGI^Il 

COMB.  AIR 


0 X 3/A  T OPEN  Mode  = 2.0000 


REC  03/25/76  I7i56i22»l39 
. MO.  SCANS  = 5 


FAC  SEX  15  PGM  CQ03  RPG 


DEG. 


BAROf«ET^IC  PRESSURE  = 29.120 


RATE3  HP.*  160.00 


HC  RATIO*  2.1250 


TEMP 

51.655 


PRESS 

29.117 


CFM 

20.315 


DRY  FLOW 
93.386 


VAPOR  FLOW  PRESS  TOTAl^ 
0.022649  14.303 


COMB.  FUEL 
COOL  TNG  A.I  R_^ 


"TEMP 

80.945, 

TEMP 
' 59.184 


PRESS 
5.6634  ____ 

UDEL-HOOO 

-0.018266 


■'density 

44.623  , 

DEL-Honn_ 

0.80370 


TURBO  'fLCW  flow  TRON 
14.440  . 9.2829  _ 


FLOW 
2132.  4 


REL-HUM 
2.9441  ■ 


>P  I P 

6.0903  

DEW-POINT 

"-16.495 


REL-HUM 


ENG.  CONO, 


1 

2.9441 

F/A  DRY 
0.099403' 


2 

0.29203 


F/A  WET 
0. 099379 


'humidity  j 'H20  "vapor  CORR  ECT'ED  HP 
_ 1.6977  0.038985 ^1-4052  

EQU.  RATIO  RPM-1  RPM-2  

1.4836  "' 1206.2'  * 1206.  8 6.1673 


BHP  

~1.'4165 


WET  CORRECTION  FAC  TOR  '=  '0. 866 57 
MEASURED  CONC. 


EXHAUST  HnLF.'wr.'=  2r.l65  "EXHAUST  DENSITY  = 0.068006  EXHAUST  FLOW  kATE  - IBTO.Q- 


"PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

11940.  ■ 13.829 

CaRRECTEP  CONC.  TO  WFT  BASIS 


CO  DRY 
12.  1330" 
10. 514 


■pER  cent" 
C02  DRY  _ 
■ 7.4546 
6.4599 


02  DRY 
■'6.3  8500 
0.33449 


'5LJ 

OJ 


"emission  rate 

_EM1SSI0N  _MA  SS/MDDE 
EMISS  inN”~MASS/RATEn  HP 
_M OD F .6  T S.  / S TD.  CVCL  F., X 

CAL.FUFL  air  RATIO  = 0.10226 

CYL  TEMP  DEG. F 


HC  . , 

0.64728 
0.11867 
0.00074168 
39 .036 


NOX 

0.0024851 
0.00045560 
' 2.B475E-06 

0.18983 


cn 


11.526 
2.1132 
0. 013207 
31.446 


MEAS.  FUEL  AIR  RATid  .=  0.099403  DIFF^  MEAS.,e_CAL._  E/A  J.ERCENT_^^ 


ENGI  NE  OI  L 


DYNO  CDNn. 

Nduc^Ti£M.,*IiL 
"opTficf"  aTr'~ 
cni.  tfm»,  * 


CYL-1 

247.12 

CYL-2 

265.46 

CYL-3 
249. 16 

CYL-4  ...  . ..  . ..  . 

266.89 

■ EXt-l 
961.77  ^ , , 

EOILT 

143.91 

""EXT-2 

-454.00 

SOILT 

150.62 

— pxT-3 
-454.00 

niLP 

56.078 

■“e'XT-4'  ' SEXT-1  SEXT-2 

MAMTFOI  0 PRESSURE  = 8.4706 

— " S*  0 

1^ 

'torque 

9. 1089 
lAl PTl 

50.397 

■“  RPM 
1207.1 

1 AIRT2 
51,655 

TAIRTl 

" “■  119.20'' 

'T'yL."b'ACK  PRESSURE  = 29.191 
TA 

^ 

' 44.074 

Fq 

“TCmp 

“■  OFLT  AP' 

ORFP 

'"flow" 

90. 106 

2.9804 

54.512 

2367.3 

75? 

iir  AT  rp 

TEMP  = 87,895 

Cn^LI  R TF>*P  » 38.  564 

NASA-LEWIS. 


PRELIMINARY  OAT A 


03/25/76 


CAODEII 


REC  1)3/25/76  17S59S63.962 


FAC  SEX 15 


PGM  C003 


ROG  2624 


L^ANnUT  25  8 TOC  T £ T 50  PEG  HUM  » 0 X 3/4  T OPEN  MODE  » I .OQi >_0 _ 
ENGINE  TIMING  « 25.000  OEG.  BAROMETRIC  PRESSURE  * 29.X20 


■NO.  SCANS  - 5 

RATED  HP.*  160.00 


HC  RATIO*  2. 


COMB .AIR 


COMB.  FUEL 


COOLING  AIR 


R EL-HUM 


ENG.  CONO. 


7EMP 

50.126 


PRESS 

'29.117 


CFM 

12.68  5' 


DRY  FLOW  VAPOR  FLOW  PRESS  TOTAt^ 
58.366  ' "0.015661  16.300" 


-fEMP  “press  'OENS’fTY  TURBO  FLOW  FLOW  TRON  FPIP 

78.837  5.7072  66.678 3.9692 6.2696  6.0999 


TEMP  UDEL-HOOO  DEL-HOOD 

57.882  -0.022617  0.87566 


FLOW 
' 2111'.  2' 


REL-HUM 
3. 603  8 


DEW-POINT 

-15.181 


3.6038 


0. 39006 


HUMIDITY 

1.8569 


*'h2'0  vapor  corrected  HP 
0.062595  0.66516  _ 


F/A  DRY F/A  WFT EQU.  RA  J I 0 _ RPM-1  . . 

0.10711  0.10703  1.5987  606.56 


RPM-2 

606.38 


T0RQUE_ 

■3.3921 


BHP 

0.66968 


WET  CORRECTION  FACTOR  = 0.90653 


EXHAUST 'mole.  WT.  = 25.778 


PART  PER  M ILL  ION  WFT 

MEASURED  CjONC_. HC  PPM  NOX  PPM  _ 

' " ■'  3R202.  3.9076 

CORRECTED  CONC.  TO  WFT  BASIS 


CO  DRY  _ 

10.700D 

9.7000 


PER  CENT 
C02  DRY  _ 
5.'8811  " 
5.3316 


EXHAUST  DENSITY  * 0.< 


02  DRY 
'3.5062 
3.1767 


EMISSION  RATE 

_FMISSION  MASS/MODE  . 

emission' 'mASS/R'ATED  HP 

F F S T D._J^ C L E_ J 

CAL. FUEL  AIR  RATIO  = 0.10381 


HC  MO)^  CO  . 

1.3276  0.00065011  6.8170 

0.022127  _ 7.5018F-06  0.11362 

0.00013829  '6.6887E-08'  0.00071011 

7.2786  0.003125  8 1.6907 

MEAS.  FUEL  AIR  RATIO  = 0.10711_ 


DIFF  MEAS.C  CAL.  F/A  PERCENT  *-3.0863 


CYL  TEMP  DEG.F 


CYL-1 

*259.02 


EXT  GAS  TEMP  DEG.F  FXT-1 
875.26 


ENGTNF  OIL 


DYNO  COND. 


INDUCTION  AIR 


ORIFICE  AIR 


EOILT 
* 165.58 

'torque ' 

2. 6627 

I A I PT 1 
68.599 

'temp 

88. 325 


CYL-2 
280. 80 


EXT-2 
jl-656.  00 

SOILT 

156.26 

~RPM 

596,10 

lAIPT? 

50.126 

OFLTAP 

2.9858 


CYL-3 

262.39 

' "EXT-i” 
-656.  00 

01  LP 
67.057 


CYL -6 
278.80 

"Bif-A''” 

867.29 


SEXT-1 

736.63 


SEXT-2 

732.58 


TAIRTl 
81 .82.9 

*DRFP 

56.591 


CELL  TEMP. 


78,673 


HEATFP-  TEMP  = 87.867 


MANIFOLD  PRESSURE  = 12.622 


CYL.'BA'CK  pressure  = 29.258 


TAIBT2 
' 63.678 

“flow 

2373.7 

coni  EG  TEMP  = 38-695 


NASA-tEHIS 


PRELIMINARY  DATA 


J3/25/76 


CADDEI t 


REC  03/25/76  L8:03?13.813 


FAC  SEX15 


PGM  C003 


RDG  2425 


LEANQUT  25  BTOC  I £ T 50  DEG  HUH  = 0 S 3/4  T HPJN 


MODE  = 1.0000 


NO.  SCANS  = 5 


ENGINE  timing  =25.000 
COMB.  AIR 


DEG. 


barometric  pressure  = 29,120 


RATED  HP.=  160.00 


HC  RATIO=  2.1250 


TEMP 
49.3  65 


PRESS 
29.1  f6 


CFM 

12.244 


DRY  Flow 
561324  ' 


VAPOR  FLOW  PRESS  TQTAJ^ 
0.014521  14,299 


COMB.  FUEL 

TFMP 

77.944 

PRESS 

5.7087 

DENSITY 

44.702 

TURBO  FLOW 
3.9678 

FLOW  TRON 
6.1116 

~FPf'P 

6.1017 

COOLING  AIR 

TE“P 

UDEL-HOOD 

DEL-HOOD 

FLOW 

RFL-HUH 

DEW-POINT 

57.991 

-0.019927 

0.80730 

2123. 9 

3.4063 

-15.596 

R EL-HUM 

1 

3.4063 

2 

16.212 

HUMIDITY 

1.8047 

1:  H20  VAPOR 
0.041442 

rORPECTEO  HP 
0.33460 

ENG.  COND. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM-2 

TORQUE 

BHP 

0.10851 

0.10848 

1.6195 

.595.20 

595.62 

2.9836 

0.33813 

WET  CORRECTION  FAC  H = 0.90802 


EXHAUST  MOLE.'Wli  = 25.695 


EXHAUST  DENSITY 


'ST-938T69 — 


measured  conc. 


PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

38470.  ■“  ■ 3.8044 


CORRECTED  CONC.  TO  WET  BASIS 


CO  DRY 

10.9141)' 

9.9104 


PER  CENT 
C02  DRY 
5.7642  ~ 
5.2340 


02  DRY 
3.4619  ■ 
3.1435 


EMISSION  RATE 
EMISSION  MASS/MODE 


EMISS ION  MASS/RATED  HP 
MODE  EMIS./STD.  CYCLE  X 


CAL. FUEL  AIR  RATIO  = 0.10491 


HC  NOX^  CO 

1.2964  0.00042496  6.  7538 

0.021607  7.0827E-06  0.11256 

0.00013504  " 4.4267E-08“  0.00070332 

7.L076 0.002951  1 1.6750 

MEAS.  FUEL  AIR  PATIO  = 0.10851  _ 


DIFF  MEAS.E  CAL.  F/A  PERCENT  =-3.3165 


, _ CYL  temped EG. F 

CYL-1 
291.33  ’ ' 

CYL-2 
' ‘ 314.05 

CYL-3 
292. 52 

CYL-4 

309.25 



EXT  GAS  TEMP  DEG.F  EXT-l 

EXT-2 

EXT-3 

EXT-4 

SEXT-1 

• 

824.85  _ ^ 

-454.00 

-454.  00 

917.35  _ 

_ 800.52 

ENGINE  OIL 

EO I L T 

SOILT 

01  LP 

HAN  I FOLD 

PRESSURE  ^ 

•< 

148.00 

159. 60 

46.377 

DYNO  COND. 

TORQUE 

RPH 

CYL.BACK 

PRESSURE  ^ 



-0. 15121 

590.46 

- 

- 

INDUCTION  AIR 

lAlRTl 

IAIPT2 

TAIRTl 

TA  IRT2 

47. 822 

49.366 

99.583 

43.589 

ORIFICE  AIR 

TEMP 

OELT AP 

ORFP 

FLOW 

87,740 

3.0267 

54.588 

2390.5 

CFLL  TEMP.  = 

78.527 

HF  iT  FR  TPMP  = 07.785 

COOLFK  TEMP 

SEXT-2 

802.17 


_ NASA-LEWIS  PRELIMINARY  DATA  03/25/76  CADDEI  1 REC  0 3/ 25/76  18t 08:  35. ISX 

LEANOUT  25  BTDC  1 C T 50  PEG  HUH  = 0 T 1 1/2  T OPEN  HOPE  » 1.0003  NO.  SCANS  » 5 


FAC  SEX15 


PGM  C003 


RDG  2426 


ENGINE  timing  * 25.000 
COHB.  AIR  TEMP 


BAROMETRIC  PRESSURE  *29.120 


COMB.  FUEL: 


CnCLINC  AIR 


R EL-HUM 


TEMP 

50,397 

TEMP 

78.607 

TEMP 

59.256 


3. 3043 


PRESS 
29.  1 1'a 


CFM 

137006“ 


ORY  FLOW 
63.426 


ENG.  CONC.  F/A  ORY F 

b. 11088  0 

“wet  ■co'RPFCTION  factor  7 0.9 1 590' 

— P4PT  PERMILL 

MEASURED  CONC.  HC  PPM  N 


PRESS 

5.6859 

DENS  ITY 
44.684 

TURBO  FLOW 
8.9228 

FLOW  TRDI 
7.0327 

U DEI -MOOD 
-0.010543 ■ 

DEL -HOOD 
“ 0.82695" 

FLOW 

“'2131.0 

REt-HUM 
""3.3043  ' 

2 

HUMIDITY 

t H2h  VAPOR 

CORRECTED 

18.894 

1.8190 

0.041769 

0.51748 

F/A  WET 

FOU.  RATIO 

RPM-1 

RPM-2 

0.11085 

1.6549 

592.08 

595,32 

) ^ rated  HP.«  160.00 

VAPOR  FLOW  PRESS  TOTAI^ 
0.016481  ■ 14.301 


6.0921 


HC  RATIO*  2. 


OEW-POI^^ 

-15.476 


TORQUE 

4.6338 


BHP 

0."5’2239* 


EXHAUST  MOLE.  WT.  = 25.556 


PART  PERHILLinNWET  ' PER  CENT 

MEASURED  CONC.  HC  PPM  NOX  PPM  __  _C0  DRY CD2  DRY 

~ “ 42916.  4.0724  11.0860  5.2691 

CORRECTED  CONC.  TO  WET  BASIS 10.154 


EXHAUST  DENSITY 


02  ORY 

4.0383' 

3.5997 


EMISSIDN  RATE 

EMISSION  MASS/MOOE  

EHISSTOM'MASS/RATEO  HP' 

MOD E EMIS./STD.  CYCLE  T 

CAL.FUFL  AIR  RATIO  = 0.10635_ 

CYL  TEMP  DEG.F  CYL-1 


HC  NOX,  _ CO  _ 

1.6409  ■ 0. 0005 16  iT  7.8511 

0.027349  _ 8.60i!4E-06  0.13085  __ 

■' 0.0001709'3  5.3765  E-08  ' "0  .00081783 

8.9963  0.0035843  1.9472 


MEAS.  FUEL  AIR  RATIO  * 0.11088 


OIFF  MEAS.e  CAL.  F/A  PERCENT  *-4.0833 


CYL-1 
289. 89 


EXT  GAS  TEMP  DEG.F  FXT-1 
1329.9 


ENGINE_  OIL 
DYND  COMD. 
INDUCTION  AIR 
“CRTFTCE'A'fR" 
CELL  TEMP.  = 


EOILT 

152.89" 

“tordue” 

13.797 

lA  IRTl 
'48.873' 

“TFMP 

88.736 


CYL-2 

309.54 

~FXf-2  “■ 
-454.00 

SOILT 

“164.68 

■~RPM 

590.10 

I A I R T2 
"50.397' 

"“DELTAP 

2.9765 


CYL- 3 
295.31 

“~EXT^'3“ 

-317.6^ 

_OILP 

46.151 


TAIRTl 

“113.57" 

“n'p.F'o" 

54.701 


CYL-4 

309.81 

972.27 


SEXT-1 

739.11 


SEXT-2 

733,17 


_H A N 1 F OL p_ ^ RE. SSp P E ~ 13.449 
”C"YL7“BACirTTE“S"S0RE  * 2973“05“ 


TAIRT2 

“'44.327 


"FLOW 

2369.2 


HFATEP  TEMP  * 87.750 


COOIER  TFMP  ,;=  30.32ft, 


79.199 


NASA-LEWIS  PREL1'<TNARY  DATA 03/25/T6  CADPEl  I REC  03/25/TS  18i  12«38.948_ 


FAC  SEX 15 


PGM  C003 


ROG  242T 


LEANOUT  2 5 BTDC  ! S T 50  DEG  HUH  = 0 t 1 1/2  T OPEN  MODE  = 2«OpO 0_ 

DEG. 


NO.  SCANS  X 5 


ENGINE  TIMING  = 25.000 


BAROMETRIC  PR ESSURE  « 29.1 20 


CD“B.  AIR 


TEMP 

"50.507 


PRESS 

"29.'l20 


CFH 

21.072 


DRY  FLOW 
' 96."914 


_ rated  HP.=  160.00 

VAPOR  FLOW  PRESS  TOTAL 
076'24084  ■ 14.30"1 


HC  RATIO*  2.1250 


COMB.  FUEL 


COOLING  AIR 


TEMP 

80.073 

TEMP 

58.596 


PRESS 

5.6487 


DENS ITY 
44.646 


TURBO  FLOW  FLOW  TRON  FPIP 

14.982  10.276  6.0313 


UDEL-HOOD 
-0.  027952  ” 


DEL-HOOD 
0.76717  ■" 


FLOW 

"2083.0 


REL-HUM 

3.1473 


DEW-POINT 

■^16.141 


REL-HUM 


ENG.  CC:D. 


3. 1473 

_F7A  ORY_ 
0. 10603 


2 

15.486 

F/A  WF^ 
0.1 0601 


HUMIDTty  * H20‘VAP"0R  CORRECTED  HP 
1.7396  0.039946  1.4067 


EOU.  RATIO  RPM-l 
1:5826  1 199.2 


rtPM-2 

1199.7 


TORQUE 


BMP 


WET  CORRECTI  ON  FACTOR  = 0.8802"8  ' ' EXHAUST  MOLE.  WT»  = 25.844 


6.2173 
1 XHAUSt  DENS ITY" 


"rr4T9«r 


— ; — PART  "per  MILL  ION  wet  PER  CENT 

MEASURED  CONC.  HC  PPM  NOX  PPM  CO  DRY  C02  DRY  02  DRY 

14247. 


CORRECTED  CONC.  TO  WET  BASIS 


9. 0619 


'12.668D 

11.152 


7.0889" 

6.2402 


0.42936 

0.37796 


EMISSION  RATE 
EMISSION  MASS/MOOE 
EMISSION  MASS/PATED  HP" 
MCnE  FMIS./STO.  CYCLE  t 


HC  NQx  _ cn  

0.81951  0.001727"8  12.972 

0.15024  O.D0031676_  2.3782 

"0.00093902  " 1.9798E-06  ‘ " 0*0l4lfri 

49.422  0.13198  


CAL  .FUEL  AIR  RATIO  * 0.  10^1_  . . MEAS._FUBL  A1 R .RAT  lb_;  0.10603  DIPF  MEAS.6  CAL.  F/A  PERCENT  «-0. 67715 


CYL  TEMP  DEG. F 


CYL-1 

251.99" 


CYL-2 
267. 85 


CYL-3 

255.71" 


CYL-4 

"274.16" 


EXT  gas'  temp  DEG.F  EXt-1  EXT-2 

82  2.  16  -454.00 


• EXT-3 
-391.16 


EXT- 4' 

1112.1 


SEXT-1 

629.29 


SEXT-2 

616.00 


ENGINE  OIL 


EO  ILT 
14  8.23" 


SOILT 

"156.06' 


OILP 
56.5  94"' 


MANIFOLD  PRESSURE  = 8.7581 


DYNO  CONO. 


INDUCTION  AIR 


TORQUE 

10.347 

I A IRTl 
"49.238 


nR'iFIc"E  a"ir 

CELL  TF'''P.  = 80.090 


'tFMP  "" 
89.163 


RPM 

U96 .8 

lA  IRT2 
50.507 

' DELTAP" 
2.9701 


"C'YL.BACK  PRE'S"SURE  = 29.207 


TAIRTl 

116.98 


TAIRT2 
" 43.772 


"n'RFP  ' 
54.517 


"FLO'W 

2365.9 


HEATER  TEMP  =87.646 


COOLER  TEMP  » 38.355 


NASA-LEWIS  PRELIMINARY  DATA  _ 03/25/76  CAOnEII  _o,EC  03/25/76  18:1?:1A.560 
lEANOUT  25  6TDG  I C T 50  DEG  HUM  = 0 ^ I I /2  J _0?_E_N  _ MEDE  _*_2 .-OOpO.. NO • SCANS  « 5 


FAC  SEX  15 


PCM  C003 


ROG  2A29 


ENGINF  TIMING  » 25.000 
rOMB.  A!R  --  TEMP 


BAROMETRIC  PRESSURE 


CO«B.  FUEL 
CnpL.I_NG_AJ[R_ 
R EL-HUiir 


TEMP 

51;546 

'TEfTp 

_8l,001_ 

TEMP 

W.OIS 


3.0223 


PRESS 

29.119 

preTs 

5.6A63 

UOEL-HOOD_ 

-0.026292 

■ 2 
19.600 


CFH 

■ 20.891  " 

■“oensTty~ 

AA.622^ 

DEL-HOOD 

0.72593 

■HUHfDTfY” 

1.7355 


5URf^*_  29. 120  _ RATED  HP^»  160.  00 

DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

96.  109  0.023829  1A.305 


HC  RATIO*  2, 


TURBO  FLOW  FLOW  TRON 


15.263 

FLOW 

2091.5 


10.231 

rel-hum 

3.0223 


FPIP 

_ 6.083A 

DEW-POINT^ 

-16.171 


X H2  o'  V A P 0 R C DR  o E CT  ED"  HP” 


0.03985A 


ENG.  COND.  F/A  DRY  F 

■ 0.1064‘5  0 

■^^“■cO^ECTrON  FACTOR  = 0.88185 
HEASURt'D  CONC.  HC  PPM  N 


F/A  WET  EOU.  RATIO  RPM-l 

0rr06A3  1.5888  11 9 8.  3 


0.8  A3 15 

RPM-2  _ 
I 197. A 


TORQUE 

37725A' 


BHP 

”QT8'500I3 


EXHAUST 'MOLE.  WT.  = 25.818 


PART  PER  MILLION  WET  PER  CENT 

HEASURt'D  CONC.  HC  PPM  NOX  PPM  CO  DRY  C02  DRY 

lAiSA.  g.lOlV  12'.655D  7.0590 

CORRECTED  CONC.  TO  WET  BASIS  11.160  6.2250 


EXHAUST  DENSn 


_02  DRY 
0^ A3A58 
0.3B32A 


'i59r.”i” 


HC 

EMISSION  RATE  "0.81022  0.001723A  IZ.BVl 

EMISSION  MASS/MOOE  0.1A85A  0.00031595  2.3633 

EMISSION  MASS/RATED  HP  0.00092838  ■l.97A7E-06‘  0.014771 

MODE  EMI  S./STD.  CYCLE  % 48.862  0.13165  35.169 


NOX  CO 

0.001 7234  ■ 12.891” 

0.00031595  2.3633 


CAL. FUEL  AIR  RATIO  = 0.10533  MEAS.  FUEL  AIR  RAtip_=  0.106A5_ 

CYL  TEMP  DEG.F  CYL-1  CYL-2  ..CYL-3  CYL-A  __ 


ENGINE  OIL 


DIFF  KEAS.E  CAL.  F/A  PERCENT  *-1.0583 


CYL-1 

CYL-2 

CYL-3 

CYL-4 

255.98 

277.95 

■261.38 

282.03 

F EXt-1 

'ext -2 

EXt-3 

EXT-4  " 

884.92 

__-A5A.00 

_ -274. 49 

1104.4 

EOILT 

SORT 

OILP 

MANIFOl 

151.39 

158.81  ■ 

54.801 

SEXT-1 

637.39 


SEXt-2 

625.45 


DYNO  COND. 


TORQUE 
0. 80648 


RPM 

1212.4 


MANIFOLD  PRESSURE  = 8.8575 
CYL. BACK -PRESSURE  = *29. 096 


INDUCTION  AIR 

lAIRTl 

IA1RT2  TAIRTl 

TAIRT2 

■ ■ ■ " 50.270 

51. 546  102.30 

43.751 

ORIFICE  AIR 

, TF  MP 

DELTAP  nRF“ 

FLOW 

- _ 

90.245 

2.  9906  54  .593 

2371  .4 

CELL  TEMP.  = 

81.007 

HEATER  TEMP  = 87.605 

COOLER  TEMP  = 38.309 


NASA-LFMIS 

preliminary 

DATA  03/25/76  CADDEl  I 

RFC  03/25/76  18122*47.001 

FAC 

SEX  15 

PGM  C003 

RDG  2430 

LEANOUT  25  BTDC 

I Z T 50  DEG  HUM  = 0 S 1 1/2  T OPEN  MODE  = 1 .0000  .NO.  SCANS  = 5 

ENGINE  TIMING 

= 25.000 

DEG.  BAROMETRIC  PRESSURE  = 29.120  RATE3  HP.=  160.00 

HC 

RATIO=  2 

.1250 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

A9  .302 

29.120 

13.869 

63. '727  0.017116  14.300 

COMB,  FUEL 

TEMP 

77.537 

PRESS 

5.6916 

DENSITY 

44.712 

TURBO  FLOW  FLOW  TRON  FPIP 

3.9722  7.0357  6.0921 

COOLING  AIR 

■'  TEMP 

UDEL-HOOO 

DEL-HOOD 

FLOW  REL-HUM  DEW-POINT 

58.280  ■ 

■■■”-0.014668  ■ 

0.76856 

2150.7'  3.5571  -14.976 

R EL-HUM 

1 

3.5571 

2 HUMIDITY  i 

33.677  1.8801 

; H20  VAPOR,  CORRECTED  HP 
0.043173  0.43897 

ENG.  con:  . 

F/A  DRY 

F/A  WET 

EQU.  RATIO 

RPM-1  RPM-2  TORQUE 

BHP 

O.llO'^O 

0.11037 

1.6478 

606.42  604.08^  3.8420' 

0.4436Z 

WET  CORRECTION 

FACTOR  = 0. 

90304  EXHAUST  MOLE.  WT. 

= 25.583  EXHAUST  DENSITY  = 0.066241 

E XHA  usr ■ 

fLHW  RATE 

* TD6  S.  5 

MEASURED  COMC. 

PART  PER 
HC  PPM 

"MILLION  WET 
NOX  PPM 

cn  DRY 

PER  CENT 

C02  DRY  02  DRY 

-o 

CORRECTED  CONC 

41683.  " ’5.5125 

. TO  WFT  8AS IS 

11.4720' 

10,360 

5.4143  3,4354 

4.8893  3.1023 

■ 

: HC 

NOX, 

CO 

EMISSION  RATE 
EMISSION  mass/mode 

1.5989 

0.026649 

■ 0.00070093 
1.16B2E-05 

8.0367 

0.13395 

'“EMISS  ion  ""mass/rated  hp”  ’ 

MODE  FMIS./STO.  CYCLE  T 

0.00016656 

8.7661 

7.3014E-0B 

0.0048676 

0.00083716 

1.9932 

CALiEUEL  AIR  RATIO  * 0.10924  MEAS.  FUEL  AIR  RATIO 

= 0.11040  OIFF  MEAS.C  CAL.  F/A 

PERCENT  : 

=-1.0539 

CYL  TEMP  OEG.F 

CYL-1 

CYL-2 

CY  L-3 

CYL -4 

292.08' 

316.77 

298,37 

319.44 

EXT  GAS  TEMP  OEG.F  EXT-l 
898.95 

EXT-2 

-319.96 

EXT-3 
•13  5.27 

EXT-4  . SEXT-l  SEXT-2 

968.53  717.75  712.06 

ENGINE  OIL. 

EOILT 

SniLT 

01  LP 

MANIFOLD  PRESSURE  • 13.154 

155.90 

16  8.31 

45.949 

DYNO  COND. 

TORQUE 

9.3537 

RPM 

601,62 

CYL. BACK  PRESSURE  = 29.238 

I NDUCTION  AIR 

lAIRTl 

IAIRT2 

TAIRTl  TA IRT2 

47.739  ’ 

” 49,302 

103.84  ’ 

44.151 

ORIFICE  AIR 

TEMP 

87.521 

DELTAP 

2.9892 

OP.FP 

54.669 

FLOW 

2376.7 

c=LL  temp:.  - 

78.360 

HEAT  FP  TEMP 

= BT.556 

CDOLER  TEMP  - 33*073 

* ■ 

' • .«  vM.  ....  H,. 

_ ' 


-NAiAtrlfWIJ- 


PJFLlMllil/VRYJJAJJL 03J.25.a.(>^ 


SMJmJ- 


JB.tC_0J/.2V_7.6_J.a:_3JA08,^33^ 


PGM  C00?_ 


ROG  2431 


_E.NG  IiaE„TJMlMG_=_  25.  000  . 


—jCCMB.^JVla: 


.TEMP  ..  . 
46.943 


__aEG,_ 


PRESS 

29.142 


0 t H0DE_=_3..0000._ 

.BA  ROMETR I C.. PRES  SU.BE..e  29.120, 


CFM . DRY  FLOW 

20T.95  989.65 


M0,.-SCANS  ■ = .5-. 

) RAT  ED  HP  ,^„16^0,0_0 HC  RATI 0.*  _2_.  1250. 

VAPOR  FLOW  PRESS  TOTAI 

0.25662  14.782 


COMB.  FUFL 


TEMP  PRESS  OEMSITY  TURBO  FLOW  FLOW  TRON  ' FPIP 

75.793. 5.3195 44.758  82.482  80.502  _,5.9544. 


■ C_CCL1NG_AIR__ 


BEL-HIIM 


_TEMP  _ 
50.808 


-_3.3787 


.UOEL-HOQD...-  DEL-MOOD, 
3.0537  3.8360 


.FLOW  RFL-HUM 

10057.  3.8787 


_DEw-poi.mt;. 

-15.006 


_ 35.694 


HUMIDITY 
. 1.P151 


X H20  VAPOR  CORRECTED  HP 
,0.041682  157.57 


_EKG._COKD,.- 


F/A  DR.Y F/A  WET  ECU.  RATID_  RPM-1  . RPw-2  TORQUE  BHP. 

0.001425  0.081404  1.2153  2708.5  2709.4  300.44  154.94 


WET  CORRECTION  FACTOR  = 0.85577 


EXHAUST  MILE.  WT.  = 27.567 


EXHAUST  DENSITY  = 0.071370 


EXHAUST  FLOW  RATE  » 14997. 


“ MEASU-RED,  CQNC 


PART  PER  MILLION  WET 

CQNC. -_HC  . PPM. NOX  PPM CD  DRY.  _ 

1571.4  412.10  7.4116D 

;_CJ3M.C>_LD..W.ET..  BA5.LS __6.  34  26  „ 


PER  CENT 

.C02  DRY G2  DRY 

10.298  0.060046 

.8.8130 0.051386 


' HC  NOX:  . CO  , - — 

“ emission  RATE  0.84603  0.73547  69.059, 

" EMISSION  ...MASS/.MQDE 0.0042301 0.00 36774._.  . 0.34530, 

“ EMISSION  MASS/RATEO  HP  2.6438E-05  2.2983E-05  0.0021581 

“ MODE  EMis. /STD.  CYCLE„g 1.3915 1.5322  , 5.1383  — 

• CAL.FUEL,AIR  RATLO  = .0.  0e3,8.5D_. . MEAS.  FUEL,  AIR  RATIO  ,=  0.081425  , DIFF.  MEAS..C,.C,AL._F,/A_PERCE.NT,  = _2.9827 


JEY.L.XEMP  . DEG .E_, _ C Y L=l_ 
392.29 

EXT  GAS  TEMP  OEG.F  FXT-l 
932. 92_ 


.CYL-2  .. 
412.38 

EXT- 2 
_489.14 


CYL-3  .. 

383.91 

~ FXT-3 
. _ 660.48  . 


„C.YL-4 

415.54 

~ i xT-4 
„ 1314.7, 


^ o 


SEXT-1 

,1306.3,, 


SEXT-2 

1313.8, 


_EM,GltlEJHL- 


ED  ILT  _ 
157.97 


soiLT. on.p 

174.26  73.627 


,_MANI  fold  ,.P,RE  SSURE.  = ,28.203,, 


o'”’ 


DYNO  CPND.  TORQUE  .RPM 

,.,303  .32  , 2629.3 


CYL.BACK  PRESSURE  = 29.249 


JNC.UCJ,IDXL,..A1R„ lAIRTl 1AIRT2. :,.,TA1RT1 TAIPT2  , 

46.486  46.943  60.886  43.213 


ORIFICE  AIR 


TE'-'P 
88  .578,, 


OELTAO 
.,„,2.9  565 


ORFP 

54.460 


FLOW 
2361. 9. 


CELL  TEMP.  = 80.293 


HEATER  TEMP  = 80.566 


COOLER  ,tpmd 


03/Z5yj(>. 


cannFTi  REC  0 ii 2506_La.s52i_2LL*iQLQ_ 

= n r. M.nnF  =»  A.QQQ Q fejai.— SCAMS  =«=  5 — ^ 

..  . BAP.DME  m C_P-R  E.SSURF  ^ .Z9^  120 RAT  ED..  HP.t=_L60.i 


RDG  2433 


t 

■ rOMR.  AIR 

TEMP.- 

PRESS- 

CFM 

_t)RY_FLOW...  . 

48.891 

29.13T4 

162.90 

762.72 

COMB-  FUEL 

>2 

TEMP 

.76.27.1_ 

PRESS 

___  5.3738. 

DENSITY 

44.  746 

TURBO  FLOW 
...66.910  - 

0.18903 

FLOW  TftON 
62.400  . ... 


14.579 

FPIP 

5.9604. 


CnnilNO  AIR  _IE HP. IJ 

52.256  3 

REL-HUM  1 

3.3984.___-.2 

, ENa..,COMD._ .E/A,  .DRy_ F 

0.081813  0 

WET  CORRECTION  FACi  T = 0.86685 


IJDEL-HOQD... . DEL-HQCD_-..  FLOW . PEL-HUM  — :DEW-PniNI. 

3.0059  3.8118  9969.2  3.3984  -15.896 


1 

_3.3984_ 

.E/A,.DRy_- 

0.081813 


2 HUMIDITY 

21.760. 1.  7349 


? H20  VAPOR  CORRECTED  HP 
. 0.039339  _ ,118.07 


F/A  WET  . 
0. 081793 


,EQU.  RATia...RPM-l  ....  RPM-2  TORQUE rf^T" 

1,2211  2434.0  2434.7  257.72  119.44 


EXHAUST  M3LE.  HT.  = 27.537 


EXHAUST  DENSITY  = 0.071299  EXHAUST  FLOW 


11575. 


PART  PEP  MILLION  WET  PER  CENT  

HEASUREO.  CONCt... Uf,  PPM ,.MOX  PPM.. CO  DRY  C02  DRY  02  DRY  . . 

1578i5  762*16  6,56410  10.703  0.14131 

rDRRFCTFn  rriMr.  TO  uiFT  basis  ..  5.69 01_ . — _..9. 2775  0.12250  — ^ ^ — — 

. ^ . ■ '■  ■'  HC  NOX',  CO' ■,  '.,.4.^ — — — 

EMISSION  RATE  0.65593  1.0498 

_£MISS1DM_:..MASS/HDDE.  - — .._....0.054661_..._..  0.087486^  . , 3.9848  . ...  ^ ^ --  — 

EMISSION  MASS/RATEO  HP  0.00034163  0.00054679  0.024905 

_wCDE.,EK.IS./STr.-JCyCLE...S .17  .981__: 36.  453 59.  297.. — - — ^ - 

_C  AL  .F.UEUJ.IR.  RA  U 0,.  *_.0..0ai533_  . , M E AS . - FUEL  AI  R R AT  I 0_=  0,081813 01  FF_.ME AS  ,_C_m ..-fy.A_.P.EXC.ENJLj?r^.J4lM 


.-CyL.JEMP_J3EG..F____-!CY.LTl — 
348.87 

^T  GA?  TEMP  DEG.1f  EXT-I 
-■.-_1262.1- 


. E,ISG.!_NE_OU. 

DYNO  COND. 
JLNDUCTIDN.  AIR. 
PpiFICE  AIR 


EO  ILT... 
170.12 

TORQUE 


_.CYL-2 

376.78 

~EXT-2 

_=192.44 

SO  ILT  .. 
183.74 


.CYl-3  _CYL-4  . 

377.24  404.91 


EXT-3 

.740,59 

ORP 

72.455 


EXT-T  SEXT-1  SEXT-2 

.1571.2  1267.2 1272..1 — 

..manifold;  PPE  SSURE  .=  . 25.914. 

"CYL. BACK  PRESSURE  =29.251 


_..  250.  84  2357.8 


lAlPTl IAIRT2 TAIRTl  — --TAIRT2 

48.416  48.891  31.492  44.447 


TFMp 

89.373 


DFITAP 

2.02.30 


nPFo 

54.385 


FLOW 

1973.4 


Pci.O.- 

Si 




-4o, 


COOUR  TEMP  * 43.959 


CFLl,  TFHP 


02.4‘.6 


temp 


HT.  '<9  I 


page  I 


3 


] »L&SA-=L£M1S ERELI.»llfc!AR.y_X)ATiL_ 03/?S/7A  rAnnPtt 


, — lha-Vqui  ?■;  BTnr  tp  ri  app  so  npr.  hum  ==  n t 

-EPi£lINE_XLtttNCL*_25 . 0.0.0 DEG  . . B A ROD  ET  ^ l£..P.R  ESSURF  » pq.i  20 


— B£C_03yj:5iL7j5..1.6s.4_aiJicm^ 
JtODE  - 5. on QD-  Nn.  sr.AM*;  = s 


PAC  SEX  IS 


PGM  C003  RDG  2434 


. B A Tf  D..H  P.^_l<.0,jQiL 


HC  RATIO-  2.1250 


_ 

_CJ1MH._ALR 

IE  H P 

- PRESS.  

- CFM. - 

XRY..FLOH  ... 

..VAPOR  FLOW  PRESS  TOTAL 



50.023 

29.11 A 

101.96 

A71. 66 

0.10925  14. A 15 

>1 

COMB.  FUEL 

TEMP 

-77^531_ 

PRESS 

5.A515 

DENSITY 
-AA.712 

TURBO  FLCW 
-44.854 

FLOW  TRON  FPIP 

-41.572  - 5.9853 

-CDULmr,  AIR 

' temp 

iiDFi  -Honn 

...OEL-HOOD 

3.7202 

.-FLOW  . 

-REL-HUM OEW-PD  ViT 

• ..  

52.775 

2.9389 

98AA.  1 

3.0106  -17.046 

<• 

R EL-HUM 

1 

3.01Q6._ 

2 

2A.150 , 

HUMIDITY 
1.621A  

1:  H20  VAPOR 
. 0.037233- 

CORRECT ED  HP 
. 64. 088 

n 

-ENC.-CDN'D. 

F/A  DRY 

F/A  V^FT 

EOU.  RATIO 
1.3155 

-RPM-1  . 

- RPM-2  __  TORQUE  BHP 



2' 

0.0881AI 

0.088120 

22 

. 23A9. 3 

23A9. 8 1AA.93  6A.830 

J« 

WET  CORPECTIOM 

FA..„  HR  = 0. 

86823  EXHAUST  MOLE.  wf. 

= 27.053 

EXHAUST  DENSITY  = 0.0700A8 

EXHAUST  FLOW  RATE  « 7328.4 

H 

PART  PER 

MILLION  WET 

PFfl  rf=WT 

■ ■ • . - — 



-ilDASURED  XONC.. HC  PPM  MOX.  PPM 

2033.0  209.70 

CORRFr.TFn  rriMr,  jn  i«ift  3a<;t«;  


CO  DRY 
8.948AD 
-7.7693.. 


.C02  DRY  : C2  DRY 

9. A3  83  0.12939 

-8.19A6  0.11 23 A 


EMISSION  RATE 

-EH  lSSl.Dtt__MA  SS/MDDE 

emission  MASS/RATFD  HP 
JMJCaE_f,HLS.,y  STD._CH  CL£_S_ 


.HC NOX  

0.53A86  O'. I 82  8 8 

_0.  O53A06 0.018288--. 

0.00033A2  9 O.O'O'OIIABO 

-17.59A 7.5198 


CO  - . 

A 1.336 
. A.1335_._ 
0. C25835 
- 61.512, 


_C AL  . FU EL...AJ R , R. A T,JO„=  -0. 081825-.  MEAS.,  FUEL  AIR  RATt,0_=.0.O88lAl PIFF  MEAS.S  CAL.  F/A  PFRr:FNT_^n 


XYL. -TE HP  -DEG.  E- . 


CYL-1._ 

307.27 


-CYL-2  . 
32A.97 


CYL-3 
317.  19 


EXT  GAS  TEMP  DEG.F  EXT-1 

...  . . . ....  1066.0. 


ENG  INF  on 


EOILT... 

172.35 


EXT-2 

,:55.330 

.SORT  . 
IHA. 73 


EXT-3 
541.  60 

ORP 

71.579 


.CYL-A 

336.23 

EXT -A  ' 
1A33.0 


SEXT- I 
U16.9 


SEXT- 2 
- 1117.1- 


DYNO  COND. 

..  INDUCTIOM  A1R  .:_ 


TORQUE 
150. 51 

I AI RTl 
A9. 393 


OPIFICF  AIR 
CriL  irMP.  » 83.1l'i 


T«'Np 
8»l.  228 


RPM 

2290.7 

I AIPT2 
50.023 

nFl.T  AP 
2. 0903 


.MANIFOLD  PRESSURE  =._18.1AA 
CYL.BACK  PRESSURE  ^~29l"l90~ 


XAIRTl 

-52.770 

ORFP 

52.518 


TAIRT2 

AA.8A0 

FLOW 

2006.2 


HI  AT  IP  TFNP  nr.  307 


cnru  H Tt  MP  -«  A2,  A 9? 


N/iSA-LEWIS  PPFLTMTMARY  DATA  03/25/-76  f.ADDEl.T RPC_03/ 25/ 7^1  8i  A6vl  2 .1 79 £AC_SF^X5  • PGM  COOS  . 

I IFAMOtlT  7S  RTOr  TP  Cl  APP  EO  DEG  HUM  = 0 g . HCDE-g— 3-.QQ00 KO  ...SC  ANS  .^5 — - - - 

_£KGINE.  IIMIMG  =--25.000  .DEG.: fl  AROMET'^  I C PP  ESSURF.  = . 29.  120  RATED  HP. = 160.00 HC  RATin=  2.1250 


COMB., AIR TEf'.P..-. PRESS  CfH  . DRY  FLOW  VAPOR  FLOW  PRESS  TOTAI 

47.081  29.126  206.36  977.60  0.25102  14.767 

COMB.  FUEL  temp  ~^RESS  PEMSITY  TURBO  FLOW  FLOW  TRON  FPIP 

. — 72  .880. 5.3102  . 44.035  81.779.  . 78.  780  5.9451  

CaOLlMG  AIR !.TEMP UDEL-HDOD  . DEL-HCQD  ..  . FLOW  REL-HUM  . . DEW-PO  INL. 

52.384  3.0084  3.9538  9973.8  3.8172  -15.171 

R EL-HUM  2 HUMIDI  TY  X H20  VAPOR  CORRECTED  HP 

^ 3.8172  - 15.232  1.7974  ..  0.041274  155.12  ..  — 


ENG.  COMO ...F/A  ORY- F/AWET  EQU.  RATIO..  RPM-1  RPM-2  TORQUE.  - — 

0.080593  0.080572  1.2029  2698.8  2700.0  296.58  152.40 

" WET  CORRECTION  FACTOR  = 0.85118  EXHAUST  MOLE.  WT.  = 27.633  EXHAUST  DENSITY  = 0.071549  EXHAUST  FLOW  RATE  = 14768, 

" PART  PER  MILLION  WET  PER  CENT 

■' MEASURED  CONC.  HC  PPM  MOX  PPM  CO  DRY  C02  DRY  02  ORY  , , _ 

1448.9  277.83  7.50850  10.245  0.028023 

•’ JU2RRE£IED_C0NC._I0 . WET  OASIS 6.3911  8.7204  0.023852  — 

n ' . ■ '■6 

■ ; ' HC  . MOX  . . , - CQ  ... . — - - - 

EMISSION  RATE  0.76819  0.48826  68.523 

" EWlSSIDM_r.ASS/MCDE 0.0038410-  0.0024413  . 0.34261  . ..  --  • 

" EMISSION  MASS/RATEO  HP  2.4006F-05  1.5258F-05  0.  0021413 

' HCOE-EMLS./STD... CYCLE.? -1.2635  1..0  172  5.0984  . •_ . -■  - - 

J*  . 

' -CAL  .FUEL.  AIR  RAT  10  = 0.084157--. . '•'E&S.  ‘"UEL.  A I R R A Tin  = 0.080593  . DIFF  MEAS.S  CAL  ..  F/ A .PERCENT,  =.  .4  .4222 


■; C.YU  . TEMP.  . DEG  . F 

-.CYL-1  

411.06 

CYL-2 
436. 34 

CYL-3 
399. 68 

CYL-4 

429.64 

, . _ 

' EXT  GAS  TFMP  OFG. 

F exT-i  ' 

-1078.3  

EXT-2 

2-77.89 

FXT-3 
970.  54.. 

EXT-4 

1749.7 

SFXT-1 

.1371.6 

SEXT-2 

1374.8 

. 

“ -ENG.INE-CI  l 

...EOILT  

183.03 

SOILT  ... 
199.91 

niLP 

73.347 

MANIFOLD 

PRESSURE  =._ 

28.214  

. - . 

DYMO  COND. 

TORQUE 

...  295.  83  

RPM 

2597.3  . . 

CYL.BACK 

PRESSURE  = 

29.231 

i.nd:uc.t.iqn.ai,.r 

:..IAIRT1  

46.660 

IAIPT2 

47.081 

- TAIRTl. 
-75.237 

TA1RT2 

45.002 

..  

— 

ORIFICFAIR  TFMP  OELTAP  ORFP  FLOW 

87.836  2.9673  54.903  2367.7 


CELL  TFMP.  = 81,721  HEATER  TFMP=  83.490  COOLER  TFMP  = 45.181 


litIWNiliWtilliit'M 


NASA-LEWIS 


PRELIMINARY  DATA 


03/25/76 QADDJtLL 


fAC  SEX15 


PGM  C003 


RDG  2436 


LEAN0UT.25  PTDC  TO  Cl  APP  50  DEG  HUM  = 0 ^ 


J3EG^ 


JLD,Ma^IR_ 


48.416 


_PP.ESS  „ 
29.130 


.BA  ROMEX.R.LC_PJlE.S  SURE_^JZ9,.  12D_ 


_B A TEP  HP.=  160.00 


HC  RATIO*  2.1250 


163.38 


.ORY_ELOW 
763. 96 


.VA.POP  FLOW  _PR£SS  TD.TA.L_ 
0.19751  14.590 


COMB.  FUEL 

TEMP 

74.-  4CL^ 

PRESS 

5.3801 

DENSITY 
__44.7.95 

OEL-HCOO 

TURBO  FLOW 
_62.769 

_.FLOH 

9962.5 

FLOW  TRON 
_..61.75B  __ 

__REL-HUM 

3.6112 

FPIP 

5*9070 

TFMP 

DOFi  -Honn 

DEW-POINT  - - 

52.943 

3.0023 

3.7769 

-15.251 

R EL-HUM 

1 

2 

HUMIDITY 

% H20  VAPOR 

CORRECTED 

HP 

3.6117 

18.918  . . . 

. .,1.  8097. 

. 0.041557 

118. '34  _ 

. 

pwn . rnMr>- 

F/A  nftV 

F/A  WET 

_ EQU.  RATIO 

RPH-1 

RPM-2  

TORQUE. BHP 

0.080839 

0.080818 

1.2066 

2431.4 

2432. 3 

258.73  119.78 

WET  CORRECTION 

FACTOR  = 0.86165  EXHAUST  MOLE.  WT, 

= 27.614 

EXHAUST 

DENSITY  = 0.071498  EXHAUST  FLOW  RATE  * 11551. 

PART  PER  MILLION  WET  PER  CENT 

MFASUREO  CONC. HC  PPM  NOX  PPM  CO  DRY  .C02  DRY  02  DRY  . 

1473.5  706.39  6.5958D  10.729  0.077646 

TO  WFT  BASIE _„5.6833. 5.2450  0.066905. 


HC  NOX  ..  CO  . 

0.61108  o'.97103  47.663 

0.050'-23: 0.0,8.0919 3.9719  

0.00031827  0.00050575  0.024824 

16.751 33.716 ,59.105 : — 

' CAL.FUEL_AIP.  PATID  =..0.09L7^5_ MEAS.  FUEL  AIR  P.aTIO  .=  .0.080839  D I FF.  MEAS . K._CAL,_.F7 A_PERC.ENT_r_.l...l.2.PA 

il 

” CJ(L,..T£-MP.JD£C.F ;„.CYL-1 ^„CYL-2  CYL-3  CYL-4  

' 365.99  390.16  394.56  422.47 

•'  EXT  GAS  TEMP  DEG.F  XXT-1  EXT-2  EXT-3  FXT-4  SEXT-1  SEXT-2 

*' 1222.4  t402.  25  1048.3.  .^1839.3  1308.3  1310,9 

-•1 

ENGINE  .OIL EOILT..^ SniLT  OILP  MANIFOLD  PRESSURE,  r .2.6.251 

188.20  201.72  71.695 

OYNO  COND.  TORQUE  RPM  CYL.BACK  PRESSURE  = 29.242 

“ 254.  10,„..  „ 2381.5  . . - 

' INDUCT  LCtL_AlR _.1AIPT1 I A I RT2  , T ART  1 TAIRT2  . 

' 47.941  43.416  -47.114  45.466 

ORIFICE  AIR  TF*^P  DELTAp"  ~~nRFP 

_ : 87.87° 0.099610  53.640 

",  CEl-1.  TEFP.  = 82  .671  HFATFP  TS^P  = 37.764 


FLOW 

347.12 

CODLf  R.TFMP  = 44.439 


EMISSION  RATE 

" E.M  IS  S I S ,S7M)DE 

" EMISSION  MASS/RATED  HP 
' MDD£_EjMLS.7.SrD.._Cy.CJ_E-i 


3 


...N.ASA-LEKrS,. 


PRFI  TMTNAi^Y  DATA 


I pANniiT  RTnr  to  ri  app  sn  npn  hum 


rannPTT Rgc  m/ 2H/7h  18i53i08.679 

MrnF  = q .n OQ i) fjn  . sr.AN?;  » 5 


FAC  SEXig 


1GMCOO3 


RDG  2437 


_£L 


ENGINE  T IM  IMG  = 2 5 .QQQ  . 


_QEG^_ 


.BABDHEI3-I£^eEESSUB£_H_29. 120. 


RATED  ,H.P,.?_.1ACLp.QJL 


jCUBB  .,_AIR. 


COMB.  FUEL 


_T£TiP 

49.932 


„PRESS„ 

29.120 


CFM. 

102.33 


.DRY_FL0W 

A72.02 


- V APOR.  FLOW  ..PRESS  lOLAL 
0.11540  14.409 


TEMP 

_76.*4a3_ 


PRESS 

.5.4611. 


DENSITY  tURBO  FLOW  FLOW  TRON  FPIP 

..44.740, 42.  879 40.  642. 5.D14J_ 


HC  R ATIO«  2.1250 


<t 

53.048 

2.8725 

3.6020 

9718.4 

3. 1870 

-16.271 

P EL- HUM 

1 

3 . 1 R70 

2 

I 1 -P33 

HUMIDITY 

1.7114 

% H20  VAPOR 
_ 0.  039300„ 

CORRECTED 
„ 63.  967,._. 

HP 

rnwn. 

F/A  npy 

F/A  WFT 

EQU.  RATJ.CL 
1.2851 

■RPM-1 

..  RPM-2 

TORQUE,  _0He  - 

i‘ 

n 

0.086103 

0.086082 

2350.1 

2351,4 

144.52  64.713 

i* 

WET  CORRECTION 

FAC  ' ?r  - Q. 

86024  EXHAUST  MOLE.  WT. 

>•  27.206 

EXHAUST 

DENSITY  = 0.070442  EXHAUST  FLOW  RATE  » 7279.3 

M 

Mr 

HP4<iiBPn  rnwr. 

PART  PER  MILLION  WFT  ’ 

,.HC  PPM... NOX  PPM 

1989.8  : 199.72 

rn  uPT  RAC  r<: 

rn  nRY 

PER  CENT 
CG2  DRY 

02  DRY 

il 

8.  90  2 2D 
7. APsn 

9.5233 
n. 1923 

0.088969 

0.076534,_ 

HC  , 

- NOX  . - : 

.CO 

EMISSION  rate 

" EM  lS:S  I..niL_,MA.SS2MQD£. 

“ EMtSS ION  MASS/RATED  HP 

“ Hnn&  FHI.S. /STO.  CVOLF.  7. 


0.51999  0.(7301  40.471 

0.051999.. .0.017.?01 4.0471...__ 

0.00032499  O.006l0813  0.025294 

, 17.105 7.2035 60.224  


..FUEL..AlR..JLATJD.4..Q.Qfil74a_  MEAS.  EUEL  AIR  pAT.ID  ,.=  0.  086103  ..  ;..DI FF.«EAS..&..,CAL._Jr/.A_JR£E£MI_H_lAil,L3.. 


.CYL..JEMP..DEG.F,,, 


GYLrl... 

310.31 


EXT  GAS  TEMP  OEG.F  EXT-1 

: 1211.0. 


.J£,NGIN£-mi 


.EDILT  .. 
186.36 


..CYL-2 
327. 09 

~Exf-2  ' 
-277.42 

.SOILT  . 
197. 93 


CYL-3 
320. 55 

EXT-3 
802. 54 . 

01  IP 
72. 191 


CYL-4 

336.71 


EXT-4 
1661 .2 


SEXT-1 

1139.1, 


SEXT-2 

H36,0_ 


DYNO  CnND. 
..imUCJ.LOH.Al.R,. 


TORQUE 

,151.27. 

laiRTi, 

49.311 


RPM 

2319.7  , 

IAIRT2 

49.932 


TAIRTL, 

19.114 


MANIFOLD  PRESSURE  .=.J18.288 
CYL. BACK  PRESSURE  = 29.166 


TAIRT2 

46.068 


ORIFICE  AIR 
CELL  TFMP,  = 


TF!-'P 

.83.779,. 


DELT AP 
1.0422. 


ORFP 
53  .522 


FLOW 

1431.6 


83.234 


HFATPP  TEMP  = 37.660 


;nCLSR  TFMP  = 44.248 


\ ^ASJdLEwiS JE£fLlMJ£lAE-V_C?AJ«_ ^Q3/.25/76___  CApnen _?EC„.03/25/76„l8  :,56:0J9,JJJJ FAC  SEX15 PGM  Cp03 RDG_2438 

[ — L£ANOUT  ?S  BTDC  TP  Cl  APR. 50  DEG  HUH  = Q % MCD.E_H_3.Q00 0 ^Na._SCAJ!l S = S ^ 

‘ ENG,WE_UHIN,G  .=_Z5.000_.-_._DEG. BA RQMETR  IC.  PRESSURE.  =,  29. 120  ._._RATE0  HP.  =_  160,0.0 _JHC_JSA.T.I  Oh _2, 1250  


COMB*. -AIR— 

TEMP 

PRESS  

CEM-,  

..  DRY  FLOW 

VAPOR  FLOW 

PRESS  , TOTAL.  ..  ... 

- 

49.549 

29.140 

207.00 

980.,  26 

0.25328 

14.777 

’’  COMB.  FUFL 

TEMP 

PRESS 

DENSITY 

TURBO  FLOW 

FLOW  TRON 

FPIP 

_.75.021_ 

,5.3234  , . 

44.779 

. .78.  922 

76. 817 

5.9979 

'■ CCOLIMG-AUL. 

TFMP 

UDEL-HQOD 

. DEL-HOOD 

..  FLOW 

REL-HUM 

DFW-PO INT 

54 . 1 56 

2.9386 

3.7653 

9843.5 

3.5039 

■15.056 

R EL-HUM 

1 

2 

HUMIDITY 

7 H20  VAPOR 

CORRECTED  HP 

3.5039 

,.27.595  „ .. 

1.80B7  _ 

0.041533 

156. 32 

” EMG,  COflO,. 

, .,F/A  PRY 

_F/A  WET  , . . 

EOU.  RATIO 

RPM-1 

. RPM-2 

TORQUE  8HP 

0.078364 

0.079343 

1.1696 

2701.2 

2702.5 

297.95  153.25 

WET  CORRECTION  FACTOR  = 0.854A9  FXHAUST  MOLE.  WT.  = 27.812  ' EXHAUST  DE.NSITY  = 

J4 

'■  PAST  PER  rUUtPA'  WET  PER  CENT  ' ~ 

“ tl£ASUREa.CONC.„; HC  PPM  „ . NOX  PPM  . CO  DRY  ...  . C02  DRY  . 02  DRY 

1301.6  590.66  6.  2513  10.930  0.057506 

■  CORE£C.IED_COMC.-TO-.WET . BASIS ..5.3416  9.3396  _ 0.049138  _ _ 

< 

E«ISSICN  RATE  0.68609  1.0320  56.939'  ' 

EMISSIC-M-._.M.ASS/MODE  ... 0.0034305.  . 0.0051600_.  0.28470  __ 

EMISSION  MASS/RATED  HP  2.1440E-05  3.2250E-05  0.0017793 

^ MGDE..E.MLS../STO..  CYCLE., ■?. 1.1284  . 2.1.500  4.2365  

CAL. FUEL.  AIR  RATIO  = 0.0g0393._  REAS.  FUEL  AIR  RATIO  = 0.078364  OIFF.MEAS.C  CAL. 

' C7L.  TEMP.  DEG.  F CYL-1 __  .CYU-2  . . CYL-3  . CYL-4  ■.  

407.50  431.48  402.78  431.60 

EXT  GAS  TEMP  DE^G.F  FXT-1  EXT-2  ' EXT-3  *"“'eXT-4  SEXT-1  ' ~s¥xT-2~ 

^ 914.00 532.  31  , 818.8?  1758.4  . 1377.5  1380. 9_ 

FNGINE.,.0.1  L. FniLT  SDILT  . OILP  ..  MANIFOLD  PRESSURE  = 20.209 

187.30  202.97  73.531 

DYNO  CONO.  TORQUE  RPM  CYL.BACK  PRESSURE  =29.261 

292.87  2643.8  . 

;■ UJD:,UCJ.im.AIE lAIRTl IA1RT2  TA!RTl.  _ . TATRT2 

49.056  49.549  107.02  45.518 

ORIFICE  AIR  TFMP  ' DFLTAp  ' ORFP  FLOW  * 

■ 89.  233  ,,  1.  0332  53.535  1424,9 

■ CFU  Tf-f'P.  = 83.927  HFATFP  TEMP  = 87.681 


0.072013  EXHAUST  FLOW  RATE  » 14682. 


L9 


F/A  PERCENT  = ,3.2284 


• 


r r»o» 


_0  3/ 25  / 76. £■  A J3051J 


. 0:A/25r  16  JL  as_55  • 5^ 
3 ao NQ.^.CAMS 


PGM  COOS 


RDG 


_.E  A'G  I N.E  _T  .till  MG.^  J25. 0 00 


RflRnHFTa  rr.  PRFSSURE  = 29.120 RATEO  .HP»  = .I60s_00 HC_RATI_Cfe__2»JZ50  . 


OOM a ^ AIR- 


COMB.  FUEL 


.CJ2aLlWG„A,lB_- 


R EL -HUM 


-.EMG-.COMI 


TEMP PRESS  . 

50.680  29.107 


CFW 

164.10 


DRY  FLOW  . VAPOR  FLOW.-  PRESS  ' 
766.  07  0.193  82  14.5  86 


TEMP 

.76.254- 

_.TEMP__ 

53.929 


-^3. 2471.  _ 

F/A  DRY  _ 
0.078729 


PRESS 

..5.3696... 


DENSITY  TURBO  FLOW  FLOW  IRON  FPIP 

, 44.746 64.060..  60.312  5.985Q.,_ 


UDEL-HODO  DEL-HDDD FLOW  REL-HUM  DEW-POINL.. 

2.9051  3.7088  9780.4  3.2471  -15.581 


2 

..  31.483 


HUMIDITY  % H20  VAPOR  CORRECTED  HP 
1.7710  . --  0.040669  118.88  . . 


F/A  WET.  . „ EOU.  RATIO  RPM-1 
0.078709  1.1751  2435.6 


RPM-2 

2437.0 


TORQUE., 

258.78 


BHP 

120.01 


WET  CORRECTION  FA'  fjR  = 0.86  276 


EXHAUST  MOLE.'  wf.  = 27.783 


EXHAUST  "density  = 0.071936  EXHAUST  FLOW  RATE  = 1149.0, 


'■  ~ PART  PER  MILLION  WET 

“ MEASURED  CONC..u._;-  HC  PPM  NOX  PPM 

" 1358.6  882.79 

•'  r.PRPFCTFn  cnMC.  in  wft  basis  . „ . ..._ 


PFR  CFNT 

CO  DRY  . C02  DRY 

5.6639D  11.200 

.4.8866 _,9.66  31 


02  DRY  . 
0.11351 
.0.09793; 


emission:  rate 


HC  : ,No;(  . ;CD  . ..  . 

0.56045  1.2071  40.764 


" E.MISSIQN._m„a5S/A1DDE  0.  046704 0.ipOS9_ 3 .3970  . ... 

A*  ft  r>rx  itn  A nAri’jOiort  I'l  1 fJ  O A ^ ft  AQ 


" EMISS tOM  MASS/RATFD 
" MPb  E_£MLS-V.ST  D._£Y  C LE. 


0100029190  0.00062869  0.021231 

_,15  .3  63  4 1. 9i3 __50 .551 


_.CAL.FuEL.JilR  RATIO  =,0.079303  MEAS.  .FUEL  AIR  RATIO.  = 0. 078729  DIFF,_MEAS,,E.-CAL,_.£/-A_aEPCENJ„^0..831.2l 


_.C  YL„TEMP..,DEG.  E C YL-1— 

373.54 

~ixT  GAS  TEMP  OEG.F  FXT^l 
1042.2 


.ENGINE  CM. 


DYNO  CO NO. 


FOILT  . 
187.22 

TORQUE 

254.38 


, J.  .ND.UC  XICN , Al  EL I A I RT 1 . 

50.215 


.-..CYU-2 
397. 82 

~'eXT-2 
. 91.700 

SOILT  . 
203. 60 

RPM 

2343.1 


^ - I AIRT2  TAIRTl 

50.680  142.59 


.CYL-3  CYL-4 

399.31  427.85 


EXT-3 
862. 70 

OILP 

71.807 


EXT-4  SEXT-1  SEXT-2 

. 1885.5  . . . 1317.7 13  20.1 

MANIFOLD  PPESSURE  =.26.140  


CYL.BACK  PEESSURE  = 29.190 


. TA I RT  2 
46,186 


nPIFICP  AIR 


CFLL  TEMP, 


Tcvp 

89.696 


DFLT AP 
2. 0346 


ORFP 

53.538 


FLOW 

1*^78.?. 


84  .630 


HFAT!'’  TEMP  = 8 7, 6?  5 


cooler  TFMP  = 42,637 


ss  ” 
^ 2 

..II: 


|: 

I 


] HASA-L.EWIS ,PREHWINAR.y  :.PATA 03/25/76  CADbEI  I REt.  03/25/76  19:11  ;*fl.»0A  FAC  SEX15 PGM  C003  RDG  2»Al 

I — LEANHUT  2-5.BIDC  TP  CL  APP  5 0 HFC  HtIM  = 0 t HrOF  » 5.00Q0  wn.  5r.AMS  s g 

‘ EJaGI>tE-.7IitLNG,«-  25-.JOOQ-._.-„.  DEG. BARQMEIR.LC_P.tLES,S,UfiE_*_29. 12(L, RATED  HP.=  160.00 HC  RATIO*  2.12  50 


* 

_XOHB^.JVIfL  . 

■TEMP. 

.PRESS  . ... 

CFM 

-DRY..  FLOW 

. VAPOR  FLOW 

PRESS  TOTAL 

A9.60A 

29;i26 

101.00 

465.96 

0.11664 

14.410 

COMB.  FUEL 

TEMP 

13.715 

PRESS 
5*4.76J 

DENSITY 

.-44.759 

TURBO  FLOW 
42.774 

FLOW  TRON 
39.565 

FPIP 
6. 0117 

II 

—COOLING  AIR  1 

■ TEMP. 

_JJDEL-HOOD  . 

.DEL-HOOD  FLOW 

REL-HUM 

DEW-POINT 

- 

>« 

50.808 

2.96  88 

3.7310 

9900.1 

3.3036 

-15.921 

<1 

R EL -HUM 

1 

3.3036 

2 

.T3.105- 

HUMIDI TY 
1.7522  . - 

X H20  vapor 

0.040237  _ 

CORRECTED  HP 
63.639 

EN.Ga_  COIIDL. 

. F/A  DRY 

F/a  wet  . 

EQU.  P-ATIC. 

. RPM-1  , 

RPM-2 

TORQUE  BHP 

J- 

t: 

0.08A9ia 

0.084889 

1.2673 

2350.2 

2351,2 

143.92  64.403 

vj 

ji 

WET  CORRECTION  FACTOR  = 0.865A7  EXHAUST  MOLE.  WT. 

= 27.296 

EXHAUST  DENSITY  = 0.070677  EXHAUST  FLOW  PATE  ■ 7154.3 

M 

X 

_M.EASURED_CQNIU_ 

PART  PER  MILLION  WET 
HC  PPM  ,„.NOX  PPM  ...  . 

. CO  DRY  .. 

PER  CENI 
C02  DRY  „ 

„C2  DRY-  .. 

C/9 

<50 

roRRFrTFn  roMr. 

1856.8 

TO_Wtr  .BASIS 

307.38 

7.87960 
. 6.8195 

10.072 

-8.7.171 

0.11721 

0.10144 

n 

j* 

HC  ... 

. NOX  .. 

.CO 

a 

EMISSION  RATE 

-EMISSIQE! MAS^/MDOE : 

0.47689 
.0,047689  — 

b. 26169 
..  0.,0.26169  .- 

35.421 
. 3.5421 

M 

EMISSION  MASS/RATED  HP 
MDD£.EMIS^/STD.  CYCLE  ? 

0.00029806 
15.  687.. 

O.OOQ16356 
10.904. 

0.022138 
52.709 

M 

_£AL  ..FU  EL_  A I R— R AIJ_0  .=  . Q .Q3A915 

MEAS..FUEL  AIR  . RATIO. 

= .0.084910 

DI.FF_MEAi 

.G  CAL.  F/A  PERCENT  « 0.0053350  - 

_C.yL.TEMP-DES.F_. 

. CYL-l 

-CYL-2  .... 

CYL-3  . _ 

CYL-4  . _ 

- 

4« 

3A7.A2 

364.52 

350. 82 

376.08 

<I 

EXT  GAS  TEMP  DEG 

.F  EXT-l 
1A9A.8__ 

EXT-2 

..209.24...  .. 

EXT-3 

683.05  - . 

FXT-4 
.1599.  7 . 

S EXT-l 
1176. 8 

S EXT-2 
1177.2 

ENGIKE_aiL 

— EOILT — 

SOILT  _ 

01  LP  — . .. 

.MANIFOLD.  PRESSURE.  ? 13. 

296 

- 

183.43 

196.05 

70.695 

•• 

DYNO  COND. 

TORQUE 

155.05  

RPM 

2296.8  . . 

CYL.BACK  PRESSURE  = 29. 

195 

- 

-INDUCTION  .AIR 

lAIRTl  

1AIRT2 - 

TAIRTl  . . TAIRT2  . _ , 



49 .046 

49. 604 

142. 65 

46.048 

- 

ORIFICE  AIR 

TEMP 

88.194 

DELTAP 
2.  9804  ..  ; ^ 

ORFP 

53.495 

FLOW 

2371.9 

‘ 

C,=LL  TEMP.  = 82 

.970 

HFATCP.  TEMP 

= H7.54? 

COOl ER  TEMP  = 41. 

096 

I' 


’ NA  <;a-I  FWT  S PREL1_HXNARX-J)AJA- 


.03/25/.76_,  _ XADO£U.„ 


aec  03/ 25/ 7 t-is*  xs  • 

i_5- 


= AC  SEX  1 5, 


PGM  C003  , 


‘ I FANOUT  25  BTDC 
“ INCIMLJIMING., 

_x.gjr,i.  AP.P— 
= .,25.0.0,0 . .. 



OEG. BAROMFTRIC..PRESSURE  29,120 

rated 

HP.=  160. QO  HC  RATI n=. 2. 1250 

‘ COMB..„AIR 

„ _.TEMP, ... 

48.352 

PRESS 
29. 134 

CFH  . . 

206.56 

DRY. FLOW 
979.90 

VAPOR  flow 
0.26116 

FLOW  TRON 
77.171 

PRESS  TOTAL 

14.777 

COMB.  FUEL 

•} 

TEMP 

74.595- 

PRESS 

5.  3348 

DENS ITY 
44.7  90  .... 

TURBO  FLOW 
78.141 

5.9412  . - ■ 

rrni  TNPr  air 

TEMP.. 

UOEL-HQDD 

.DEL-HOOD 

FLOW  . 

p.EL-HUM  

3.7794 

DEW-POINT. - 

-14.591 

52.283 

2.9893 

3.8079 

9930  -3 

RFL-HUM 

ENG-  -COKO.-- 


„^3.7794 

__F/A  DRY 

0.078753 


2 

9.9930 

_F/A  WFr 
0.078732 


1.8556 


0 .052840 


EQU.  RATIO.  . P-PY-1 
1.1754  2701.1 


156.43 

pPM-2 

2702.1 


TOFQUE 

298.51 


BHP 

153. 53 


WFT  CORRECTION  FACTOR  = 0.85788 

aFASURFO^CONC., 


FXHAUST  Y3LE.  WT.  = 27.781 


PART  PER  MILLION  WFT  REP  CENT 


EXHAUST  DENSITY  = 0.071931  EXHAUST  FLOW  RATE  = 


MC  PPM 
1237.1 

rppPECTE a.COjV C .__E0- . W E T . « A S I S 


MOX  PPM 
5 04 . 94 


CO  DRY  ..  . C02  DRY 
6.10970  10.977 

5.  2414  , 9. 4168 


02  DRY 

0.068147 

0.058462. 


EMISSIOM  RATE 

.fm  LSS I ON  MAS  S/ MODE 

EMISSION  MASS/RATED  HP 
_MCOE_EflIS../STO.  .CYCLE.-'T. 


HC  . ^ NOX  . ..  ..  .Cn 

0.65283  1.0232  55.934  . 

...  0.0032642...  ,0.0051159  - . C.  27967 

2.0401F-05  3.1974E-05  0.0017479 

i.0737  2.1316  4.1618 


.CAL.FUEL  AIR,  RATIO  = ,.0.  OaGS.U 
..CYL  TEMP  DEG.F  . 


MEAS.  FUEL  AIR  RAT  IQ.  = 0 -078753  D IFF.  MEAS  - C.i;  AL  ...  F /A  „PER.CE  NT  = 2 - 2 342 


.E.NG.l.NE.C'IL 

DYNO  COND. 
_INDUCJ.1D.M_AI.R_ 


ORIFICE  AIR 
CELL  TFMP.  - 33.822 


CYL-l 

413.20 

„CYL-2 

432.69 

..CYL-3 

407.67 

.CYL-4 
445 .44 



f=XT-l 

' EXT- 2 

EXT-3 

EXT- 4 

SFXT-i 

S Exf-2 

1:430,2 

506.44, 

84ft  f 6 3 

1697.2  . 

1388.1 

— - 

1391.  2 

FO ILT 

188.30 

STILT  . 
200.31 

011.P 

73.583 

MANIFOLD 

PRESSURE ,= 

.28 

.249  

, ....  . — 

PRESSURE  = 

I9 

.266 

TORQUE 
. 293.82  .... 

RPM 

2647.3, 

XAIPT2, 

48.35? 

TAIRTl... 

90.369 

CYL. BACK 

. TAIRT2  . 
44-612 

„ lAlRTl 

47.886 

te'"p 

' DELTAP 

ORTP 

flow' 

..  88  .73tV  _ 

2.0280 

. 53.588 

1976.9 

HFATPP  TCMP  = 87,529 


CnOLER  TFMP  = 41.477 


ROG  2442 


14699. 


‘ ENG.mE_T.lMltaG_j?_^5.  Q.00. 

■_COMB.  AIR- _TEMP 


BAROMEtaiC-PR  ESSUM_*_29 . 1 2a  . 


COP0.  FUEL 

CUCLLNIi.  ALB 

' PEL-HUM 


-TEMP-- 

50.434 

TEf'P 

..76.094_ 

-TEMP 

53. 184 


PRESS- 

29.167 

PRESS 

-5.3705. 


CFM.-.__ 

162.26 

DENS  ITY 
.44.750  _ 


DRY.  FLOW 
758.12 


ND.  SPANS  5 

1 RATED  HP. » 160.00 

VAPOR.  FLOW  PRESS-mTAL 
0.19788  14.600 


HC  RATIO»  2.1250 


TURBO  FLOW  FLOW  TRON  FPIP 

61.289  ... 58.653  5.9178- 


.UDEL-HOOO—  OEL.-HOQD- 
2.9757  3.7871 


.FLOW 

9913.0 


REl-HUM 

3.3837 


_._OEW-POI.I 

-15.096 


1 2 HUMIDITY 

_3.3837_ 19.542  ._..  1.8271 


* H20  VAPOP  CORRECTED  HP 
0.041955.  117.75  . . 


-ENG._CONa._ F/A.  DRY f 

0.077366  0 

WET  CORRECTION  FACTOR  " 0.85728 


F/A. DRY f/A  WET EOU.  RATLtt-.RPM-l  ...  RPH-2  -.--TORQUE 

0.077366  0.077346  1.1547  2428.3  2429.6  257.18 


EXHAUST  MOLE.  WT«  = 27.894 


29.6  257.18  118.91 

E XH AuiT^iNSI TY  * 0.072223  EXHAUST  FLOW  RATE  * llBlT. 


PART  PER  MILLION  WET 

measured. CQNC._. HC  PPM  NOX  pPM 

" 1350.7  097.19 


PER  CENT 

CO  DRY  CD2  DRY  02  DRY  . 

5.65830  11.204  0.13005 

_A.  8507 9.6051 .0.11149.. 


EHtSSIPN  RATE 

JEMISSIDM._.MASS/HDDE 

EMISSTCN  MASS/RATEO  HP 
.AS  TD._CYCL£_i. 


. HC  NOX,  CO  . ,,  . 

0.54852  1.2077  39.836 

0.045710._  . 0.10064 3.3197. 

0.00028569  0.00062901  0.020748 

-15.036  . 41.934  49.400 


_CAL.FUEl..AlB  .RAT10_=.-a.-0193iO_  . MEAS.  -F-UEL  AIR  RAT  1 0_=_0 .077366. 


■** 

CYL  T.EMP-.DEG. 

F CYL-l 

CYLr2 

..  . - CYL- 3 

CYL-4 

■•e 

370.94 

392.74 

397.63 

425.54 

EXT  GAS  TEMP 

OEG.F  EXT-l 
1471.7 

EXT-2 
. 94.107 

EXT- 3 

..  - 927.65.-.  . 

EXT-4 
1720.2  . 

FNGINE  on 

FOILT 

- SOILT. 

..  OILP  ...  .-.. 

manifold 

187.37 

200.43 

71.995 

DYNO  COMO. 

TOROUF 

255-29 

RPM 

,2336.3 

CYL. BACK 

w 

LNOUCJION  AIR. 

lAIRTl 

.IAIPT2 

TAIRTl 

TAIPT2  . 

•>1 

49.941 

50.434 

81.980 

46.202 

AJ 

ORIFICE  AIR 

TEfP 

89.417 

OELTAP 

3.0101 

ORFP 

53.592,  .. 

FLOW 

. 2 380.6._. 

CELL  TFMP.  =- 

. 84.  753  

-HEATER 

temp  = 87.542 

con 

.PI FF., HEAS . e CAL.  E/A  PERCENT  - 2. 5.13l_ 


SEXT-1  SEXT-2 

1315.4 1317.  8 


COOLER  TEMP  ? 42*655-  ., 


PPPUHTNAHV  Dfl- 


‘ -£^JGIME-J.lMJjlIL-=_Z£.QaQ. 


_03 LZ^/Jb_ CAGOiLl REC  03/25/76  19;33i3 A.376 : 

i_=^0„’L ^ HOPE  a 3.0000  NO.  SCANS  = 5 

8AR0M£mC_PBESSURF_=.  29.120  . RATED  , HP.=  lEQ.QO, 


FAC  SEX  1 5 


PGM  C003 


HC  RAT10=  2. 1250 


.COMa.__AlR  . _ 

_TEMP 

__  PRESS  

CFM 

...DRY  FLOW  . 

. VAPOR  FLOW 

PRESS  TOTAL 

47.474 

29.122 

205.  53 

974.58 

0.26039 

14.778 

COMB.  FUEL 

TEMP 

73.7,43 

PRESS 

5.3477  . _ 

OEMS ITY 
. 44.812  _ 

TURBO  FLOW 
75.741 

FLOW  TRON 
72.895 

FPIP 

5.9754 

" . . C0CL1KG_  AIR 

__.TEMP 

UDEL-HOOD- 

DEL-HOOD 

-FLOW 

REL-HUf^ 

DEW-POINT 

'4 

51.491 

3.0668 

3. 8599 

10081. 

3.9163 

-14.551 

’ REL-HUM 

1 

-_.3.9163... 

z . ■ 

__:40.  578  ,.  . . 

HUMIDITY 
1.  8702  . 

X H20  VAPOR 
0.042947 

CORRECTED  HP 
154.38 

~ ENG__COt!D. 

- F/A  DRY- 

__.F/A  WET  . 

..  EQU.  RATIO 

- RPM-1  , 

RPM-2  . 

TORQUE 

8HP  . 

0.074796 

0. 074777 

1.  116  4 

2697.6 

2698.4 

295.12 

151.59 

WET  CriRRECTIPN  FACTHR  = 0.85550 


EXHAUST  M.OLE.  WT.  = 28.106 


PART  PEP  MILLION  WET 

-J5EA.SURED  COMC. HC  PPM  : : NOX  PPM 

1091. 0 833.69 

_tE.PREC2E0_CQNC.__T,C.WET.  BASIS.. 


PER  CENT 

CD  DRY  , C02  DRY 
A.7070D  11.66'. 

.4.0269  9.9789 


EXHAUST  DENSITY  = 0.072774 


_.02  DRY 
0.C85608 
..  0.073238  . . 


EXHAUST  FLOW  RATE  » 14397. 


EMISSION  RATE 
.E.Mf  SSI  DN  . . MASS/MDOE 
EMISSION  MASS/RATED  HP 
-MCOE.  EM1S./STD._CYCLE.?. 


. HC  NOX  .CD 

0.56389  1.5140  42.090 

._  0.0023195_  . 0.0075699.  0.21045 

1. 7622E-05  4.7312E-05  0.0013153 

...0.92745  3.1541  3.1317 


-CAL..FUEL.AIRRAT.in  =..0.07719-9_  . MEAS.  FUEL  AIR  RATIO  = 0.074796  ..  DIFF  ME  AS . C.  .CAL....F/.A_P,ERCENT.  =„3.2 115 


_C.YL._LE.MR.  DEG. F CYL-L ___CYL-2  ...  ..,..CYL-3 

415.91  440.43  418.31 


EXT  GAS  TEMP  DEG.F  FXT-1  EXT-2 

1 123.8 637.21 


‘ E.KGiI_NE_D  1 .1 . ED  I LT._ 

‘ 188.54 


DYNO  COND.  TO 

- 29 

_I  Jy;CUCl  JON..  A IJR I A 

47 

ORIFICE  AI.o^  Vf 

• 87 

CELL  TFvo,  = 83.084 


TOPOUE 
293.59  __ 

lA  IRTl 
47.008 

TEMP 

87.704  . 


SniLT  

204.67 

RPM  ' 
2647.6 

lA  IRT2  , .. 
47.474 

DEL  tap  " 
1.9960 


FXT-3 

1013.9 

OILP 

73.123 


TA IRTl  . 
75.705 


_.„CYL-4 

449.74 

EXT- 4 
1794.7 


SEXT-l  SEXT-2 

1422.0  . _ 1425.2, 


MANIFOLD  PRESSURE  - 28.285 
C YL  . BACK  PRE  SSURF  = ~Z9.~Z5T 


...TA  IR  T2 
44.897 


ORFP  FLOW 

53  .556  1963.9 


HEATER  TEMP  = 87. 577 


I 


NASA-LEWTS 


PRFITMTNARY  DATA 


JCADDEXl. 


REC  03/25/76  19; 35; 09.670 


FAC  SFX15 


PCM  C003 


RDG 


IFAMHUT  7S  HTHC  TH  CL  APP  5Q  DEG_HUM  = 0 %... 


MnPF  = 4.0QOQ  ■ 


HC  RATIQg  2.1250 


PNniNF  T iM  i^r;  = 

D R P ^ ^ 

CFM 

DRY  _FL0li  . 

.VAPOR  -FLOW 

-PRESS-TOIAL. 

LUKc.*.  A1.K. 

49.1 10 

. • F a 1 La  J . ■— ..  A... 

29.145 

163.00 

761.93 

0.20291 

14.597 

COMB.  FIJFL 

temp 

PRESS 

5.3759— -- 

DENS ITY 
. 44..772 

—DEL-HOOD,—. 

3.9114 

TURBO  FLOW 
-59.663  - -- 

—FLOW 

10121. 

FLOW  TRON 
57.438 

FPIP 

6.0039 

IJ  

R EL- HUM 

DEW-POINT 

C'cri-lftlQ  AlE 

1 1 M.H  - . 
51.746 

3.0883 

3.6263 

-14.791 

PEL-HUM 

1 

,3.6263  - 

2 

9.3609 

HUMIDITY 
1.8641  __ 

t H20  VAPOR 
0.042807  . . 

CORRECTED  HP 
118.20 

• II 

' ' ' 

C / A U PT 

EOU.  RATIO: 
1.1251 

...  RPM-l 
2431.2 

RPM- 2 

2432,3 

TDROUE 

RHP  ..  

tMb.A  .LLti _ 

0.075385 

0.075364 

258.23 

119.54 

WET  CnRRECTtON  FAt^- 115  = 0.861A3 


EXHAUST  MOLE.  WT«  = 28.057 


EXHAUST  DENSITY  = 0. 0726A7 


EXHAUST  FLOW  RATE  * 11281. 


PART  PER  MILLION  WET 


Jf-EASURED . CONCu.- 


,HC . PPM  

1218.8 

rpRRFCTFn  CnNC-  TO  MFT  BASIS- 


NOX  PPM. 
1218.8 


PER  CENT 

. CO  DRY C02  DRY,__._  02  DRY  — 

A.A938D  11.745  0.15718 

..3.  87 1L__ 10. 117  13540_ 


_....NOX. 


CQ 


EMISSION  RATE 
JEM  I SS 1 OM MA  SSy-MDDE- 


EMISSION  MASS/PATED  HP 
J-Cn  E_EMLS^/SI  D._CY,CLE_2_ 


HC  .. 

0.49363  1.6363  31.706 

0.041136 0.1 36.3 6. 2.6421„_ 

0.00025710  0.00085222  0.016513 

-13.532  56.  815  39.317 


rai  -FiiFi  AtR  RA.Tia  .-_,O.DJ6i:6-D  _ . MEAS..JEUEL  AI  R RAT10L.=_  0 .075385—  _J?IF.E,M£AS  .6  JiAUii^eZA_J'..ER.CEmL*_J.*1587^ 


jCyL_TEM.P..DEG.E. 


CYLtI- 

377.59 


.CYL-2  . 
396.56 


EXT  GAS  TEMP  DEG.F  FXT-1  EXT-2 

12  5 8.1  „- -..205.53 


-E-NG131E_C.LI 


. EOILT  . 
187.31 


OYNO  CONO. 


.1  NDUCIJON,  .AI.R- 


TDROIIF 
25  8.08-. 

lA  IRTl 

48.626 


SO  ILT 
202.93 

RPM 

2332  .0 . 

lA  IRT2 
49.110 


— CYL-3  . 

400.27 

EXT- 3 

..  „ 1098.5. 

OILP 

71.315 


-CYL-4 

425.52 

ExV-4 

1865.3 


SEXT-1 

1341.8. 


sexT-2 

.1344.L- 


MANIFOLD  PRE  SSURP  r„2.6.  076, 


.TAIR T1- 
45.202 


CYL. BACK  PRESSURE  = 29.220 


...TAIRT2 

45.916 


PPIFICE  AIR 


TEMP 
88.4  82- 


QELTAP 

1.0^29 


nRFR 
,53.735  , 


FLOW 

1432.5 


CELL  TF''R.  = 84.  U 2 


HFATEP  TEMP  - 87.577 


COOLER  TFMP  ,=  42.33  8, 


pr.M  C003  RDG  2»»7 


_aAROMEJjaC_.PRES  SURE_5_29 .130^ 


.flOi^CAMS- 
__RA1ED  .HP., 


_C£1.HB^_&IR- 


COMB.  FUEL 


'• crrLlNG_ALB . 


RFL-HUM 


E.N£L.._Ct3:- 


WET  CORRECTI 


T£MP._. 

A9.823 

TFPP 

.^_75  ^74B. 

TEMP. 

A9.539 

I 

__3.  fe076 


_F/  A.,DaY— 
0. 080400 


PRESS  CEH .DRY  .FLOW.  . . .VAPOR.  FLOW.  ..PRESS. JOJAl 

29.129  101.39  466.98  0.12864  14.417 


PRESS 

.5.4803. 


DENSITY  TURBO  FLOW  FLOW  TRON  FPIP 
..44.759^. ._.40.502._  37.546  _ z.^.  6.0354. 


_UOEL-HOOD-._„DEL-rHOOD FLOW  . REL-HUR . . . _.DEWtPOIN] 

2.9840  3.7722  9928.5  3.6076  -14.461 


2 HURIDITY 

_42.34B 1.9283 


X H20  VAPCR  CORRECTED  HP 
_0. 044279.  _ 64.880  


.EM  WET— 
0. 080378 


..EQU.  RATIO— RPM-1. RPM-2  TORQUE 

1.2000  2351.8  2352.4  146.57  65.634 


ON  factor  = 0*86239 


"exhaust  mole'.  WT.  = 27T&48  EXHAUST  DENSITY  = 0.071589  EXHAUST  FLOW  RATE  » 7049.4 


‘ ~^PARt”pER  MILLION  WET  PERCENT 

“ MEASUREa_e;ONC,i.__..HC  PPM  NO  PPM._  CO  DRY.  C02  DRY ..02  DRY. 

’ 1760.7  483.95  6.3546D  10.851  0.15198 

’ CQRRPrTFn  CONC.  TO  W£l_3 ASIS 3. 480 1-_ 9.35 7 5.  5. 1 31 06. 


EMISSION  RATE 

_EJ4ISSin.N,_J'ASS/“aDE.: 

EHTSSION  MASS/RATEO  HP 
MPDF  FMIS./STC^ — CYCLE.A. 


..HC— .... - NOX  - CO 

0.44558  0.40597  28.047 

-0  .044558 0 .0,4.059.7. .2.8047.  _ 

0.00027849  0.00025373  0.017529 

_14.657  ..16.9.16 -41.  736  — 


:aL .FUEL_A  1 R „ RATIO  = O.QB1058  MEAS.-FUEL  AIR  RATIO 0 .080400 0 1 FE_M EAS...6_CALj_FZA_P.ER.CENT  »=  . 0..J1.7.71 


JCjrj— TEMP—DEG.F „CYLt1_ 

307.58 

ixf  G^  TEMP  DEG.F  EXT-1 

—..13  06.  8. 


_CYL-2 

323.85 


..CYL-3  . 
316.15 


EXT-2  FXT-3 

_ 31 5. 93  _.863.00 


— CYL-4 

334.99 

~EXT-4 
_1615.2  . 


SEXT-l 

1U3.0. 


SEXT-2 

1114.5_ 


j.NQ INE  OIL 


DYAO  COND. 


..JN.OUCT-ION_ALB 


C°IFICE  AIR 


_E0  It  T_._. 

177.41 

TDROUF 

139.77.. 

lAIPTl.. 

49.257 


_ SOILT  .„ 
174.96 

RPM 

. 2310.7 . 

__  IA1RT2 

49.823 

OELTAP 


87.276  .....  2.033P 


OILP  . 
71.875 


.TAIRTl. 

142.30 

~ORFP 

53.754 


M AN  1 FOLD  . PP.E  SSURE  =«  16.15  8.. 


CYL.BACK  PPESSURF  = 29.185 


TAIRT2  

47.089 

~"flo'w‘ 

_ 1982.2.— 


A*?? 

US  ^ 

— 




CELL  TEMP.  = 82.046 


MEATfp  temp  = 87.542;  . COniEP  t.p:mo  a, 


N A S A- L ERIS P R ELI  M JNARJL-OA  J A.. ^03/25 / 76„ 

I r-flMniiT  RTnr.  rn  ci  app  ■sq  QECi._HliM_-_0_gL— 


, ,C  A-DO  E LI r:EC_.03/-25/.76_L?:  J 2.?38 .2 


FAC  SEX  15.,.. 


PGM  C003 


_M.nQ£_=_3UOOOO- 


_NQ.>_SCAN.S  =..5- 


_EN.G1NE-I1‘1  Ha_=-_25.000 DEG... 


BA  ROME  H I C.,  PR  E S,SURE._  = _2  9.130. 


.rated  HP.=_16.P„.00.. 


.rt  RATIO=.  2.1250 


-COMB.— AIR-. 


.TEMP  — 
A7.950 


PRESS 
29. 138 


CFM 

206.01 


DRY  .FLOW 

976.32 


. VAPOR  FLOW  PRESS  TOTAL 

0.27701  1A.785 


COMP.  FUEL 

_C.CC,LJ..NC....  AIR- 


TEMP 
. . 73.911 


-.TF.MP  , . 

51.A27 


PRESS  DENSITY  TURBO  FLOW  FLOW  TRON  FPIP 

5,3531.  . 64.808  .- .!76.695  ..72.976  _5.9631,.  — . 

UDEL-HOOO.-  DEL-HDOD. FLOW  . ■ REL-HUM  _ DEW-POINT. 

3.0388  3.0713  10030.  6.0868  -13.605 


REL-HUM 


1 2 
—.6.  0868 11.  793 


-ENG..-CDND. 


. F/A  DRY  — 
0.076766 


F/A  WET 
0. 076725 


HUMIDITY  P H20  VAPOR  CORRECTED  HP 
1.9861  0.065607  156.19  

EOU.  RATIO  RPM-1  BPM-2  . TORQUE  ^BHP 

1.1156  2700.0  2701.2  298.36  153.38 


WET  CORRECTION  FACTOR  = 0.85563 


EXHAUST  MOLE.  WT.  = 28.111 


EXHAUST  DENSITY  = 0.072785  EXHAUST  FLOW  RATE 


PART  PEP  MILLION  WET 

-MEASURED  CDNC. HC  PPM  ..  NOX  PPM 

1115.3  971.60 

CORRECTED  CQNC.._I.Q  WET.BASJS..  -- 


EMISSION  PATE 

_EM1SSI'.0M_MASS7K0DE 

EMISSION  MASS/RATEO  HP 
MODE  EMIS. /STD. -CYCLE  T- 


...  HC 

0.57738 
0.0028869 
1.8063E-05 
0.96963  


PER  CENT 

CO  DRY  C02  DRY  ..  02  DRY 

6.70080  11.676  0.10879 

.6.0221., 9.9906  __0. 093086 


CO 


NOX  — . 

1.6669  62.  107 

0.3083365  ..  0.21056 

5.2091E-05  0.0013159 

_3.6727  3.  1330 


_,CAL. FUEL  .AIR  RATIO  =..0.0.77110...  meaS.  FUEL  AIR  RATIO  .=  0 .076766.  . DIFE  MEAS.C  CAL  ...F/ A .P  ERCENT  -.3. 1617 


.C.YL_.T£M.P_.DE.G.F 


-CYL-1._ 

616.61 


EXT  GAS  TEMP  OEG.F  EXT-1 
- 1117.6  — 


-CYL-2  . 
632.26 

EXT-2 
. 670 . 53 


-:ENGI-NE-D1L 


EOILT SOILT  . 

181.67  198.79 


CYL-3 

613.33 

EXT- 3 
. 966.55 

- OILP 
73.511 


CYL-6 
651 .38 

EXT- 6 
1767  .7 


SEXT-1 

1601.5 


. SEXT-2 
A605.4 


DYNO  COMD. 

INDUCT IDN  -AIS- 


TOBOUE 

291.78 

. lA  IP.Tl 
67.665 


RPM 

2666.0  

I A IPT2  TA  IRTl 

67.950  83.260 


MANIFOLD  PRESSURE  =28.273 
CYL.DACK  PRESSURE  = 29.303 


TAIRT2 

65.388 


ORIFICE  AIR 
CELLTFVO.  = R3.376 


TEMP 

87.591  


OELTAP 
. 0.16R1 I 


ORFP 

53.323 


FLOW 

666.24 


HFATPo  temp  = 87.696 


CnOLFP  temp  = 61.703 


' ■ * ■ , V V 

.... 

./ 

1 

47.099 

FAC 

SEX15 

PGM  C003 

ROG  2449 

o 

3 

N ASA**L  cw  IS 

V urnp  M 4.no30  NO.  JC,AN3_e 5 

» 

L FANDUl 25  B IDC 

Tn  rt  APP  5 Q ■ 

HP.^L6fiL,J0JL 

HC  RATIO- 

.2jl12S0 

1 

■ 

ENGINE t IMInGI.. 

» 25.QQQ_ — ^ 

PR£.SS 

CFH_  DRY_FLOW-  VAPOR  FLOW 

PRESS.  THIjAL- 



_ ___  

“N 

J 

• 

LOrtli^ AxB 

49.101 

29.CT96 

164.67  769.71  0.20832 

14.598 

COMB.  FUEL 

TEMP 

PRESS 

DENSITY  TURBO  FLOW  FLOW  TRON 

44.776  59.676  57.732  . . .. 

FPIP 
,6.  0336.. 

O 

- ••  V 

f 5 • liy 

DEW-POINT 

roni  1 MG,  Alfir: 

TEMP 
51 .582 

UDc  L*HUUU_ 

2.9857 

3.9324  9931.6  3.6869 

■14.541 

R EL-HUM 

1 

2 

HUMIDITY  * H20  VAPOR  CORRECTED  HP 

,1.8946  ^0.043505...  118.46 

3.6869 

16 . 610,..  _ 

" 

. F/A  DRY 

F/A  WET  . 

EOU.  PATIO  PPM-1  . RPM-2 

TORQUE 

BHP 

Jt 

FNG.  rOND. 

258.83 

119, 

80 

0.075004 

0.074984 

1.1195  2430. a 2432.3 

H6T  correction  factor  = 0.8600^  EXHAUST  MOLE.  Wt . = 28.089 


EXHAUST  DENSITY  = 0.072729  EXHAUST  FLOW  RATE  * 11379. 


PART  PER  MILLION  WET  PER  CENT  ^ 

_.MEASUREDCONC.-__-.HC  PPM  .....  NOX  PPM..,..  CO  DRY.. f^2_DRY  . ..  .02  ORY^  • - 

1222.6  1266.0  4.A-902D  11.732  0.16678 

frlapFCTEn  CnMC.  TO  WET...  BAS.15-...  . . . . 3,8518  10.090. — 0.14343  — - 


EMISSION  RATE 

_EH I SS ION MASS/MODE  

EMTSSIPM  MASS/RATFD  HP 
HPnF  FMl s./STQ._CYCL£-S 


. .. .....NOX  ...  ,C0  

0.499A9  1.7145  31.905 

0.041624 0.1if287  . 2.6588,,_ 

0.00026015  0.00089295  0.016617 

13.692  59.530. 39.565__ 


.C.4L.FUEL-..AIR  .RATIO 
_£YL,„TENP...DEG..F 


0.0.765.3.L...  MEAS.  f.UEL  AIR  RATIO..=  0.  075004.  ..  ._DI  FF,.  MEAS  .E._CAL.._£/A,_PERCE.NT_.L_2..0362. 


• . CYUrl 

380.05 


~EXT  GAS  TEMP  DEG.F  EXT-1 
. 1496.6.. 


J.NGI_N£..rJ-L- 


EOILT.., 

108.82 


dyno  CriND. 


_1T,0UC  I10^L  A1 


THPOUE 

26  5.80  ... 

. lAIRTl 

48.654 


ORIFICE  AIR 
CELL  TF^'P.  = 84.094 


TFRP 

88.264 


CYL-2 

398. 08 

EXT-? 
223.45  . 

SOILT 
195. 58 

RPM 

2334.8  . 

1AIRT2  . 
49.101 

’ OELT AP’ 
2. 0051 


CYL-3 
402. 20 

"ext -3 
1066.  9 

niLP 

71.215 


. TAIRTI 
53.663 

nRFP 

53.384 


.CYL-4 

429.16 

EXT-4 

1767.0 


SEXT-1 
. 1340.0  .. 


SEXT-2 
1342.9  ..  .. 


manifold  PPESSURE  - 26.322 
CYL.BACK  PFESSURE  = 29.23f 


TAIRT2 

45.941 


floh 

1967.1 


HFATFP  TE^’P  = 87.473 


COOLER  TEMP  = 41.83 9 . 


03/25/76  20;00i28.955 


PGM  CO 03 


RDG  2450 


■ ENGINE.  ..TIMING  = 25.C 


BARQM£UU.C_E{l.ES.S!JjiE_5_Z’J..  13Q_ 


_RAT.EQ_HP..=_ 


HC  RATIO*  2.1250 


■ COMB.  AIR 

TEMP 

..PRESS  . .... 

50.926 

29'.  118 

" COMB.  FUEL 

a 

TEMP 

77.148 

PRESS 

J.4887 

’■  COOL  ING  AIR 

TE.MP 

. .’JDEL-HOOD.  .. 

** 

51  .710 

2.9486 

.CFM . DRY. F.l,nw  . VAPOR  FtOW  „PRESS  ..TOTAL 

105.85  488.27  0.12754  14.426 


R EL-HUM 


1.2854 16.448. 


DENSITY 


3.7586 

HUMID  I TY 
1.8285 


TURBO  FLOW  FLOW  TRON  FPIP 
,42.170__  ....  38.938  __6.  035.7.  __ 


.FLOW. 

9862.3 


RFL-HUM ...  DEW-POINT. 

3.2854  -15.266 


7 H20  VAPOR  CORR.ECTED  HP 
. 0.041989  68.876  


..ENG^  COCLD... E/A  . DRY ,E 

0.079747  0 

WET  CORRECTION  r._rT'ip  = 0.86677 


._E/A.DRY .E/A  WET.  ..  . EQU.  RATI0_.RPM-1 

0.079747  0.079726  1.1903  2353.2 


RPM-2 
2354. 0 


TORQUE. 

155.27 


J.HP 

69.571 


EXHAUST  MOLE.  Wt.  = 27.701 


EXHAUST  DENSITY  = 0.071724 


EXHAUST  FLOW  RATE 


7352.2 


.MEAJUPE(1.,C01C.» 


PART  PER  MILLION  WET 

.HC  PPM  ;_NDX  PPM  . ..  , CO  DRY 

1585.8  593.66  5.6798 

3_WEX_J1A  S.LS.___  _,.4 .9231,. 


PER  CENT 

C02  DRY  02  DRY  .. 

11.  153  0.14829“ 

.9.6668 0.12854._ 


hc  .nox  ..  . .cn  

EMISSION  RATE  0.41855  0.51940  26.278 

_£.MLSS10N-_MASSYMDDE ; 0.041855 0^051940  _ . 2.6278.,  . 

EMISSION  MASS/RATED  HP  0.00026160  0.00032463  0.016424 

JdQD£_£l!1.5../StD_EYCLE..3: 13.768,  21.642  , .39.104  


_C1L.FUEL.AIR.  .RATIO  =_.0..07.9.450_ 

X.YL_IEME_J1EG.£ CYL-J 

326.35 

EXT  GAS  TEMP  DEG. FF XT- 1 ~ 

..  ....  . 92  5.88  


MEAS.  FUEL  AIR  RATIO.  = 0.079747,.,_  DIFF.  MEAS..C..CAL._J:ZA_,Pr,R.C.E.NT_3‘dP_.37259_ 


.CYL-2 

340.2? 


CYL-3 

338.09 


EXT-2  EXT-3 

339.85  1007.6 


*  £-N£INE_QJJ 

OYNO  CONO. 

* 

' DPIFICF  AIR 


..FOILT  .. 
186.63 

TORQUE, 

, 158.62: 

_.IA  IRTl. 
50  .397 

T O'^P  ' 

..88.753. 


SOILT  

196.76 

RPM 

2312.0  .. 

I A I RT2._„ 

50.926 


01 LP  ,. 
71.079 


.TAIRTl.. 

91.600 


cell  TE«P.  = 84.446 


DELTAP  ORFP 

2.0530 53e574 

HEATFR  TEMP  = 8T. 494  ...... 


CYL-4 
354. 56 


EXT-4  SEXT-1  SEXT-2 

. 1292.  1.  . 1191.9  1190.9, 

^.MANIFOLD  PRESSURE  =_18. 981 

~CYL.Ba’cK~PR~ESSURE  = 29.192 


..TAIRT2 

46.607 

FLOW 

.19R8.3._  _ 


COOL  ER.  TEMP.-  .41.930., 


-I#- 


FUMINAffY  DATA 


.Q3LZU1(> C E.C_.03/:25y_16_2.0j  07?  A8._2Ji 


FAC  SEX15 


PGM  C003 


RDG  2452 


,,£JS:GINE_  TI  MING  , = _25.  000  DEG. 


-D-% : HCDE_^  . 0-000.: 

BAROMETfUC.  .PRESSURE  .?  29.140 


NO.._.SCANS_i. 


-RATED.  HP.=.  160.,< 


_HT..  RATI  0=  2.  1250 


CCMa.._A.lR._ 


COMB.  FUEL 


CDCLING.MR- 


RFL-HUM 


ENG.  COMD.. 


-TEMP- 

49.996 


-P.RESS  ..  .. 
29.107 


TEMP  PRESS 

76.200 5.3557: 


CFM 

205.36 

DENSITY 
44.748  . 


DRY  FLOW.  . VAPOR  FLOW  PRESS  TOTAL. 
974.39  0.27394  14.798 

TUPBn  FLOW  FLOW  TRON  FPIP 
73.212  70.708  . 5.9559 


TEMP 

54.347 


-3^7548  - 

.F/A  DRY... 
0.072566 


...  UDEL-HOOD--  DEL-HOOD 
3.1260  3.9731 


FLOW 

10109. 


PEL-HUM  DEW-POINT- .- 
3.7548  -13.735 


2 

16.156 

F/A  WET  . 
0.072546 


HUMIDITY 

1.9680 


r H2D  VAPOR  CORRFCTED  HP 
G. 045191  155.71 


EQU.  RATIO  RPM-1 
1.0831  2702.1 


. PPM-2 
2703. 6 


TORQUE 
296. 14 


-PKP 

152.35 


WET  CORRECTION  FACTOP  = 0.85707 


EXHAUST  HOLF.  WT.  = 28.295 


PART  PEP  MILLION  WFT  PFR  CENT 

.MEASURED  CONC. HC  PPM  NOX  PPM  CO  DRY  . C02  DRY 

1020.2  1207.2  3.67640  12.118 

-CORRECTED-.CONC._rD  WET.  BASIS..  ■ ...  3.1509  _ 10.386 


EXHAUST  DENSITY  = 0.073262 


C2  DRY 

0.10473 

0.089761... 


EXHAUST  FLOW  RATE  » 14268. 


EMISSION  RATE 
, EMISS  IDN...  MASS/MODE  ...  .. 
EMISSION  MASS/RATED  HP 
_M.  CD.E-  .E  M Li.  / s TD  . _G  YC  L E ...?L 


..  HC  NOX  . CO  . : 

0.52260  2.3499  32.641 

0.0026130  - 0.010249 0.16320  . 

1.6331F-05  6.4058E-C5  0.0010200 

„.0. 85954  .4.2705  2.4286 


" :CAL..FU  EL.  AIR  RATIO  = _Q  .07.4867-- MEAS.  FUEL  AIR  RATIO  = 0.072565  ..  DIFF.  MEAS.  G .CAL. -F_/A- PERCENT.  =., 3 .1.705 


-.CYL-TEMP...DFG.F CYL-L... 

433.59 

EXT  g’aT~temp  dTgVf  exT-T' 

- -..,886.12, 


-ENGINE  -Oil 


DYNO  COND. 


EOILT  

188.46 

torVue 

..--290.19 


CYL-2 

450.37 

EXT-2 
695.82, 

— .SniLT  . 
204.06 

RPH 

2609.3 


CYL-3  - CYL-4 

435.58  461.53 


EXT-3 

,.1147.4 

niLP 

72.955 


EXT-4 
1379. 8 


SEXT-l 
1458. 8 


SEXT-2 

.1461.1 


manifold  PRESSURE  = .28.302 


CVL.BACK  PRESSURE  = 29.320 


-XND.UC1J0N-.AIR_ 


ORIFICE  AIR 


, IAIRTX. 

49.539 


TEMP 

89.958 


.,-IAI  RT2, 
49.996 

DELTAP 
. 0.058406 


TAIRTl  . .TAIP.T2 
135.74  45.242 


ORFP 

53.550 


FLOW 

225.18 


FEU  TEMP.  = 85.603 


HEATER  TE'-'F  = 87.494 


COOLER  TFNP=  Ai  oo* 


NASA-L(^WIS  PRFtlMlNARy._OAIA. 


{IA.ODEJLL 


_R  E(L  JQ  JA25/J[6l  2S>X±ZX9-Zs31^ 


FAC  SEX15 


P6HC003 


RDG  2A^53_ 


LFANODT  BTOC  fp  CL  APP  5Q 


MPDF  = 4.0000- 


_M3._SCANJ5_=_5_ 


_DEG 


..BA  RHMFTRIC  PP.  ESSURE._?„29 . 1 40 — RAT  ED...  HP,,h_. 


HC  RATION  2.12.50 


rOMfl-  ATR 

TFMP 

. PRESS  . „ . 

CFM  „ .. 

. DRY.  .FLQK  . 

. .VAPOR  FLOW 

PRESS  JO.IAL. 



47.895 

29.068 

163.75 

765.36 

0.21791 

14.599 

COMB.  FUEL 

TFMP 

PRESS 

DENS  ITY 
44  flfiOO 

TURBO  FLOW 
57,692..  . 

FLOW  TRON 
..  55.377  . _ . 

F PI  P 
.5.9961 . 

..DEL- HOD  0..  „ 
3.9009 

FLOW. 

10143. 

REL-HUM  

.OEW-PQIN.I.__ 

. . 

f.  1 ri  1 hill  ..aIiL 

50.680 

3.1005 

4.0577 

-13.750 

RFL-HUM 

1 

4.0577 

2 

_ 26.573 

HUMIDITY 

1.9930 

T H20  VAPOR 
. 0.045766 

CORRECTED  HP 
118  .’02 

, - 

' FNC.  roNn. 

. F/A  CRY.„  . 

._.  F/A  WET 

EQU.  RATIO 

RPM-1 

RPM-2 

TORQUE  

258.19 

-8HP  - ..  -• -- 

119.51 

0.072354 

0.072333 

1.0799 

2431.0 

2432.0 

WET  CnRP.ECTION  FACTOR  = 0.85668 


EXHAUST  MOLF.  Wt-  = 28.313 


exhaust”  density  = 0.073309  EXHAUST  FLOW  RATE  » 11198. 


PART  PFP  MILLION  WFT 

measured  COMC. . HC  PPM  NOX  PPM 

1126.8  1498.1 

jii]p^Ftrin_n)!ic._Ta.wET..BAsi5_  


EMISSIOM  RATE 
_F  V IS  S 1 DM„  J<  AS  S,/  .MODE. 


EMISSION  MASS/RATFD  HP 
.ilCD  F_,£MI  S../ S T D ._.CYC  L L.X. 


.....  HG  - 

0. 45300 

0.037750  .... 

0.00023594 
12.418 


Cn  DRY 
3.7000D 
3.  169  7... ... 

NOX 

l'..9964 
. 0.;6637  ... 

0. 0010398 
. 69.321 


PER  CENT 
cn?  DRY 
12.131 


02  DRY 
0.17256 


.10.393  __0. 14783  

cn  ...  

25.770 

2.  1475  . ■.... 

0.013422 

. 31.957  


CAL. FUEL  AIR  RATID  " 0.074730 

_CYi...TEMP.I!E.G..F,.....^.CYL-X.,„... 

384.61 


MFAS.  FUEL  AIR  RATin  = 0.072314  OIFF  HEAS.G  CAL.  F/A PERCE  NT  =..  3.  2845 , 


EXT  GAS  TEMP  DEG.F  FXT-l 

: : 1273,8 


.ENGINF  OIL 


..  EH  ILT 
197.13 


DYNO  COND. 


TORQUE 

280.96 


induction  AI-R-.„...  lAIRTl  .. 

47.456 


CYL-2  . 
404.14 

'fXT-2 

392.01 

SniLT 

204.58 

RPM 

2375.0  , 

IA1PT2 

47.895 


nPiFICE  AIR 
CFL!  tfmo.  = 


TEMP 
87  .328 


DELTAP 
1 .0343 


CYL-3 
405. 10 

EXT- 3 
1226.1 

niLP 

71-311 


TAIRTl 

119.32 

nRFP 

53.232 


CYL-4 

427.43 

E XT- 4 
1436,6 


SFXT-l 
1368. 0 


SEXT-2 
1369.  5 .. 


MANIFOLD  PRESSURE  =.26.259 
CYL.BACK  PRESSURE  = 29.235 


TAIRT2 

45.965 


FLOW 

142P.2 


82.9  5? 


H=ATFR  temp  = R7.M9 


CnCL*=R  TFMP  = 41.948 


13/.25/J6l2.011&:-25jl3JJ 


PGM  C003 


•AOG  245V 


‘ eNGlN  E_t  J JUN.G_J!_25  » O.Oi)_ 


= 0 1! MOPE  = 5.00  10_ 

BAR0?*EJ'UiL_PRESSURE_^_29.14Q  . 


.RATED  HP 


C.GMB  ^..AIR- 


COMB,  FUEL 


.T.EHP 

50. 197 


PRESS  , . 

29.145 


TEMP  PRESS 

.76.484 5.5034. 


CFM_  DRY.  FLOW  . . .VAPOR  FLOW  . PRESS  ..TOTAl 

100.80  464.55  0.12909  14.422 

OEWsItY  turbo  FLOW  FLOW  TRON  FPIP 

44.740 , 38.039  J6.559  5.9937 


3.JL2  50 


" JLnaLLM,G_ 


JTEMP UDEL-HOQD..„  DEL-HOOO FLOW  ..  . 

50.808  2.9228  3.8256  9813.8 


REL-HUM OEW-PqiNI_ 

3.5900  -14.321 


B EL-HUM 


,EKG.  CDNO. 


-3. 5900 

.F/A  DRY — 
0. 078696 


54.969. 


HUMIDITY  * H20  VAPOR  CORRECTED  HP 
1.9451  0.044666.  _ 64.727  . 


.F/A  WET EQU.  RATIO.  RPH-1 

0.078674  1.1746  2351.9 


_ P.PM-2 
2352.7 


.TORQUE... 

146.16 


_BHP 

65.449 


WET  CORRECTION  FA*"  ^ = 0.86676 


EXHAUST  M3LF.WT.  = 27.785 


EXHAUST  DENSITY  = 0.071943  EXHAUST  FLOW  RATE  » 6967.2 


^ HEASUREO  COMC. 


PART  PER  MILLION  WET 

.HC  PPM  NOX  PPM 

1502.0  662.77 

3._WEI...flASlS 


PER  CENT 

...CO  DRY C02  DRY ..02  DRY 

5.2348D  11.381  0.13633 

_,4.  5373  9.8647  0.11817 


EMISSION  RATE 

" EMISSION MASS/MOOE 

° EMISSION  hass/rated  HP 

“ J!rjQE-EM.lS../ST.D..  CYCLE-S, 


HC  . NOX  CO  

0.37570  0.'54950  22.951 

0.037570 0.05.4950 2.2951  . 

0.00023481  O.OO034344  0.014344 

.12.358 22.  896  34.153 


_CAL.FUEL,  AIR  RATIO  .=,  0.Q7843J...  MEAS.  FUEL  AIR  RATIQ..=  0.078696 ,PIFF.HEAS.C..C.AL._JE/_A_P.ER.C.ENI_»-0..33651.__ 


.CYL  TE.MR.  DEG.F  . CYL-1_ 
321.10 

ext’  gaT  temp  DEG.F  FXT-1 
869.68. 


_ CYL-2 
334.96 


CYL-3 

332.27 


.CYL- 4 
347.31 


FXT-2  EXT- 3 FXT-4 

456,28  1242.0  1383.6  .. 


SEXT-l 

1189.2 


SEXT-2 

1186.8. 


,EAGTW£.,QIL_ 


DYNO  COND. 


JNPUCT  IQN  JIR,. 


.EOILT  . 
1 86.  08 

'torque 
, 152.75 

. lA  IRTl. 
49.631 


SOILT  . 
192.29 

RPM 

2313.0 

1AIRT2 

50.197 


OILP 

71.439 


TAIRTl 

121.64 


„ MANIFOLD  PRESSURE  = 18,226  


CYL. BACK  PRESSURE  = 29.202 


TA  t R T2 
46.936 


ORIFICE  AIR  TE“P  DELTAP  0«FP  FLOW 

_ 08. 150. 1,9591  .,,53.554  „ 1945.9  .. 


CFLL  TFMP.  = 83.207 


HFATEP  TEMP  = 87.930 


COCll  ER  TFMP  = 41.957 


■  CYL.  Tf="P  REG.F  „ CYL-l,  , CYL--?  , CYL-3  . CYU-4  _ 

’ 426.03  442.10  428.26  4?6 ,76 

; f XT.  CAS  TEMP  DiF.F  .EXT-l“  ~"  cXT-2  EXT- 3 FXT-4  SE’xT-1  sTxT-I 

- 1646.  1 716.31  1115.6  „ 1346.0  1441.4  ..  , 1444.1 

■ — E^GINE..OIL.  .EniLT  . J .SOILT  OILP  F'AMFOLD  PRESSURE  = 28,381 

189.70  203.03  72.931 

TOPOUF  RPM  CYL.BACK  PRESSURE  = 29.258 

296.57  2621.5  

[MPTl  , IA1RT2 TAJRTI  _ TAIRT2  - 

43.380  48.800  81.303  45.466 

DPIFICF  AIP  TE’^'P  OSLTAP  nPFP 

88.727  I .0409  53.469 

FFIL  TF^^P.  = 83.778  HEaxFp  TF^'P  = 87,833  COOLER  TFMP  = 41.912 


FLOW 

1430.0 


[.:  ■_  DYNQ  COND, 

[ t 

i INDUCZICH.  AIR„.„ 

i ■ * 


o 


NA<A-LEWT^  PRELIMINARY  D/LTA_ Q3J25J1(> CAQaEU 

I PAMPitT  ?«;  BTnr  tp  ri  app  «;o  hfr  huw  = O t*OOE  =.4...Q.Q 05 — — — ^ Cl. — SCANS  *,. 5. 


fAr  SEX15 


PRH  r.003  RD6 


HC  RATIO-  2.  L2.5Q 


FNFINF  TIM IMG  » 

_25.005 

..ORY_J^LOH.._ 

763 . 80 

_VAPaR.  flow  . 

0.2236* 

PRESS  TOTAL 

___CDliB._AIR 

TE  M.P 

*9,896 

rHcbb 

29,r9l 

163. 36 

14.606 

COMB,  fuel 

TEMP 

PRESS 

DEN.S  TTY 
_ **.757  

nci  —unnn 

TURBO  FLOW 
56.87* 

FI  OW 

aow  TRON 
55.55*  

REL-HUM 

FPIP 

5.9799 

.75 .8*6 

5*  3855 

..DEH-POINI 

rnoi  TNG  A1.R — _ — 

X TEMP 

52.611 

2.9965 

3.7921 

9951.7 

3.87*0 

-13.300 

R EL-HUM 

1 

3.  B7*0_ 

2 

6.3166 

HUMIDITY 
.2.0*96  

* H20  VAPOR 
0.0*7065-.  _ 

CORRECTED  HP 
,118. *9  

. 

— _ 



PNG.  CDND..- 


.F/A  DRY— 
0.  072733 


„F/A  WET„ 
0.072712 


EQU.  RATIO-  RPM-1.  -,-_.RPH-2  TORQUE — 

1.0356  2A29.2  2A30.7  258.83  119.72 


WET  CORRECTION  FACTOR  = 0.85867  EXHAUST  M3LF.  Wt . = 28.281 


EXHAUST  DENSITY  = 0.073226  EXHAUST  FLOW  RATE  • 11192. 


J 


PART  PER  MILLION  WET 

.measured  CONC. HC  PPM NOX  PPM^: CO  DRY. 

1117.8  15A1.7  3.7061D 


PFR  CENT 

CQ2  DRY.  __  ..02  DRY 

12.111  0.1835A 

_1  0. 3 99„..  _ „ 0. 15760 


~EMisSIOM  RATE 
..£M1SSIDN._MASS/MCDE...  ... 

EMISSION  MASS/RATED  HP 
—Mese -£ M I WS  t e.-CMCL E . .a. 


HC 

0. AA915 

.0.037A2.9 

0.00073393 
.12.312  


NOX 

2.0533 
.0.17111 

0.001069A 
_ 71.296 


CO 

25.859 

_ 2.15A9.....  ... 

0.013*68 
32. 067._.__ 


_CAL.FUEL.JLIR  RATIO  =-0.07.*,TlQ. 

_CYL  TEMJ’  .DEG.F  CYL-1 

388.*! 


MEAS.  FUEL  AIR  RAT10_?  0.072733,. 01  FF.MEAS.. C_C AL.._f /A_PJRC£NJ_*_2..1178 . 


EXT  GAS  TEMP  DEG.F  FXT-l 
1218.6. 


_.-ENOI_NE,..niL. 

DYNO  CONO. 
.-JK0UC.T.I0N„AIil_.. 


. FO ILT 
187.17 

TORQUE 

256.7* 


lA IPTl 
*9. *21 


ORIFICE  AIR 
CFLL  TgMP.  = 8*. 67* 


T'^MP 

89.268 


..  CYL-2 
*08.33 

~ FXT-2 
*2*. 91 

. SniLT 
198.85 

RPM 

2387.3 

. lA  IPT2 
Aq.896 

OELTAP 

2.0378 


CYL-3  . 
*07.65 

EXT-  3 
1320.2 

OILP 

71.207 


TA  IRTl 
51.539 

‘ 'oRFo' 
53.562 


CYL-* 
*31  .58 

EXT-* 
1*37 .0 


SEXT-1 

1363.9 


SEXT-2 

1366.0 


MAN  I FOLD  PPE  SSURE.  =_26.  180.. 
CYL.BACK  PRESSURE  = 29.199 


TAIRT2 

*6.059 


FLOW 

I960.* 


HFATFP  TFMP  = P7.833 


COOLER  TFMP  =41,98*  . 


MA<:fl,-LFfat«;  prflt»UNARY_PA1A 03/.Z5J26 CAJLRElJ- 


I PAMniiT  RTOr.  t'p  CI ARP  “iO  DFG -HilM  = O.-I- 


MnnF 


_5^jlCij)  a_ (!lDjt_SLAJiLS_H_5- 


FAC  SEX15 


PKH  C003 


i?DG  245T_ 


_EM  G lN£_ilH.INil_=_25 . 0 OQ_ 


-DEG. 


..BAROKETUil-PRESSURE.  =..  29. 140 RATED  HP.=_l6,0.*flXL 


HC  RAT.tO£__2..l250. 


-COHB.-.AIR^ 


__T.EMP 

51  .938 


PRESS 
29. 148 


CFM  - - 

101. 46 


DRY.  FEQW 
467.52 


VAPOR  FLOW  PRESS  TOTAL- 
0.13453  14.426 


COMB.  FUEL 


TEMP 

_7a..Q4L, 


PRESS 

-5.4965-. 


-CCOLmG.AlR- 


-TEMP 

52.611 


-.  -UDEL-HaOD. 
2.9176 


REL-HUM 


I 

3.4B63L 


2 

-B. 5669- 


DENS  ITY 
..  44.699 - 

DEL-HOOD 

3.7293 

HUMIDITY 
.2.0143 


“turbo”  kti’w  FLOW  TRON  FPIP 

-3B.854  . 36.367  6.018&.. 


.FLOW  „ 
9803.9 


R EL- HUM DEW-POINI. 

'3.4863  -13.770 


% H20  VAPOR  CORRECTED  HP 
-.0.046256 64.733  


-£wa. . cotta. 


P/A  dry F/A  WET EOU.  RATIO  RPH-l 

0.C77786  0.077763  1.1610  2354.4 


RPM-2 

2355.7 


TORQUE. 

145.69 


-3RP 

65.310 


HFT  CORPECTION  FA.^--Or"=  0.86368  FXHAUST  M3LF.  VtT.  = 27.859 


EXHaTjTT'dENsTtY  » 0.072134  EXHAUST  FLOW  RATE  « 6987.3 


RAPT  PER  MILLION  WET 

-MEASUREaj;OMa_HC  PPM -NOX.  PPM CO  DRY 

1=11.5  712.85  5.1809D 

rpRRFCTED  CPMC.  TD.W.E T__BASlLS ^ — 


PEP  CENT 
C02  DRY.. 
11.393 
_9.  8402  — 


„02  DRY 

0.14653 
,_0. 12656 


" EMISSION  RATE 

” EMISSION„MASS/i!CDE 

“ EMISSION  MASS/RATED  HP 

“ M.CDE..EM1S-.Y5.I  D._CYCL£_S 


_ Hf  NOX  . CO  . . 

' 0.37916  0'.59273  22.C99 

0.037916 0.059273 2.2699  .. 

0.00023698  0.CTd037045  0.0141P7 

12.472- 24.69.7  . 33.778 


CL.f.ELJIR  .«AT.lO  ...0  . 078^,4 FUEE  «,R  8«r,a.,-0 .077736 


c.YL  .TEMP-DEG. F___ _ CY L-1 


321. bb 


-.CYL-2 
339. 64 


EXT  GAS  TEMP  OEG.F  EXT-1 
76  6.  88. 


-EKGINE-.CIL- 


EO  ILT  .. 
186.67 


DYNO  COND. 
-.LNDUGTIQN-AIR- 


TOROUE 

146.44 

lA  IRU 
5t .391 


ORIFICE  AIR 
CFLL  TFMP.  = 


TPMP 

90.402 


FXT-2 
.475. 61 

SO  ILT  - 
204.57 

RPM 

2334.5 

IAIRT2 

51.938 

"OELTAP 

1,0467 


CYL-3  . 
338.80 

”fXT-3 

1147.9 


-CYL-4 

352.84 

F XT-  4 
1264.4 


SF  XT- 1 
1197,7- 


SEXT-2 

,1195.8- 


OILP  MANIFOLD. PRESSURE  r_18.-3.51 

71  .375 

'CYL.BACK  PRESSURE  = 29.212 


TA  IRTl 
54.160 


TAIRT2 

47.122 


OREP 

53.963 


FLOW 

1432.6. 


84.446 


HEATEP  temp  = 88.061 


COfLER  TEMP  = 42.021 


I 


:p:v 


' ['-■ ! r|  n n p 


- ^ ^ .‘*,‘,j’  .-■•»*)'* 

•7.  .-W^rV  i -,r  ^ ^ *>  - «•  - '.  M*" 


NASft-LFWIS _PRF1  TMINARY  DATA  d/ZS/lb X.ADDFI1 REX_03/25/76_20:  3li_2^.2l9 

I FANniiT  ?«;  BTnr  to  r.i  app  5Q  deg  huh  = 0 ^ ^ MOPE  »..3..00.0 0 NO,_SC A N S_^.5. 

EjMGIME  T.IMIMG,_=_25.000 ,PEG._: BAP.OMETRIC  PRESSURE  = 29.140 


FAC  SEX15, 


PGM  C003  RDG  2458 


RATED  HP. = 160 .00 HC.  .PATfO=  2.1250 


I — 

_.C,DMB.._A1J1. — 

TEMP 

50 .497 

...  PRESS  . 
29.159 

CFM  - 

205.95 

DRY  FLOW 
976.10 

VAPOR  FLOW 
0.30516 

PRESS  TOTAL., 
14.793 

- 

«l 

COMB.  FUEL 

TFMP 

PRESS 

DENS ITY 

TURBO  FLOW 

FLOW  TftON 

FPIP 

u 

16m*>72 

.5.3924 

..44.730  

65.685 

. 64.887 

. 5 .9799. 



>1 

r nni  t wr  a T Q 

TFMP  . . 

..UOEL-HOOO 

. OEL-HPOO.... 

.FLOW 

REL-HUM  . 

DEH-POIN.T 

54.229 

3.0596 

3.9014 

10068. 

4.0966 

-12.045 

„ — 

RFL-HUM 

1 

HUMIDITY 

'/  H20  VAPOR 

CORRECTED  HR 

11 

4.  0966  ... 

.4.76  85 

2.1884 

0.050253 

152.51 

- • * 

- • 

a 

FNO-  CONO. 

,F/A  DRY, 

F/A  WET  .. 

. EQU.  RATIO 

PPM-l 

RPM-2 

. TOROUE 

BHP 

■' 

0. 066476 

0.066455 

0.99218 

2696.9 

2698.3 

291.01 

149*44 

WET  CORRECTI ON 

FACTOR  = 0. 

85906  EXHAUST  M3LE.  WT. 

= 28.710 

exhaust 

DENSITY  = 0.074338  EXHAUST  FLOW 

3V 

— - 

PART  PER 

MILLION  WET 

PFR  CENT 

• . 

H 

measured  conc.. 

. ....  HC  PPM 

. . NOX  PPM 

CO  DRY 

C02  PiRY 

02  DRY 

• ' ■ 

If 

700. 57 

2579.0 

1.4396 

13.087 

0.35942 

li 

!♦ 

11.243 

.0.30876  .... 

. - T-* 

n 

r.oNC ,w 1 1 . lj a j 1.0.—.. 

« 

« 14007. 


O') 

- r 


EMISSIPM  RATE  0.35229  4.2988  12.577 

_£.MISS!ON„  MASS/MCDE  - 0.0017615  0.021494  — 0.062883  — — - 

EM tSSlON ~ MASS/RATED  HP  1.10C9E-C5  0.00013434  0.00039302 

_MC0E._EMLS./5Tn.  .CYCLE-i 0.57943  — 8.9559  0.93576  

_CAL.FUEt.AIR  RATIO  = 0.069153  PEAS.  FUEL  AIR  RATIO*  0.066476  - DIFF  MEAS  . C CAL  ._F/.A  PERCENT  = .4,0263 


CYL  TEMP  DEG.F  CYL-1  .....  . 

. CYL-2 

CYL-3 

CYL-4 

” 420,94 

427.18 

433.13 

453.65 

EXT  GAS  TEMP  DEG.F  EXT-1 

854.32 

FXT-2 

692.79 

EXT- 3 

1295.8 

EXT- 4 
1440.7 

4t 

"___EN6.INE.JDIL  ...EOILT 

188.27 

SOILT 

202.02 

OILP  

73.355 

MANIFOLD 

" OYNO  COND.  TOPPUE 

•’  . 2 89.88.: 

RPM 

2633.2 

CYL. BACK 

■'  I K'Plir-T  ION  AIR  lAIRTl 

..  IAIBT2  ..  . .. 

.TAIRTl 

.TAIBT2 

50.042 

4* 

50.497 

49.699 

45.617 

ORIFICE  AIR  T'^f'P 

’• _ 00.847.^ , 

OFLTAP 
2.9531  , 

ORFP 

53.408 

FLOW 

2355.8 

SEXT-1 

1472.8 


SEXT-2 

1475.5. 


HFATF'"  TEMP  = 


COOLER  TEMP  = 42,., 05 7 


CELL  TFPP 


8 5 .840 


88.241 


‘ COrB.._AlR.. 


T£f/,p_ PRESS.  .... ..  CFM. DRY. FLOW..  .VAPOR  FLOW. .PRESS  TOTAL. 

48.060  29.ri4  172.26  806.46  0.24309  14.626 


COMB.  FUEL 


TEMP 

_74.382_ 


PRESS 

.5.4059. 


DENS  ITY 
44.  7.96... 


TURBO  FLOW  FLOW  TRON  FPIP 

155.745 54.203  6.0129- 


‘ rnoi  lNr.  atr  .TEMP UDEL-HODD . _ DEL-HOOD FLOW  

'■  50.844  3.0216  3.  8599  9998.4 


REL-HUH  .. 
4.2774 


_ DEW-PDINX. 
-12.815 


R EL-HUM 


1 

4.277.4. 


40.818„ 


HUMIDITY  T H20  VAPOR  CORRECTED  HP 
,_2.1100 0.048453.  . 118.37  . 


_ENG._CDri. 


F/A  PRY  F/A  WET EQU.  RATIO.-.  RPM- 1 

0.067212  0.067191  1.0032  2428.2 


RPM- 2 
2429.5 


TORQUE 

259.21 


_BH.e_ 


119.84 


WFT  CORRECTION  FACTOR  = 0.86214 


EXHAUST  MOLE.  WT.  = 28.669 


EXHAUST  DENSITY  = 0.074232 


EXHAUST  FLOW  RATE  « 11597. 


PART  PER  MILLION  WET  PER  CENT 

HC  PPM  NOX  PPM  . _ CO  DRY  C02  DRY 

524.  15  213’5.5  2.1963D  12.467 

r.nRRFCTFn  roNC.  to  wet  OASIS 1.8935 10.748 


-MEASURLf’  CO.NC.._ 


02  DRY 

0.76362 

0.65834, 


LA 


EMISSION  RATE 

..EMI  SSrON  _.MASS/MJ;!DE  

EMISSION  MASS/RATED  HP 
MPOE  EMIS./ S I D._£y r.LE 


. . HC  MOX.  CO  , 

0.21823  2.'9472  15.942 

„ 0.018186 0.24560^ 1.3285  

0.00011366  0.0015350  0.0083034 

_.5.9S22-_- 102.33  —19.  770 


-EAL  .F.IIFI  .A  TP  RATIP  = 0.069391  MEAS.  -FUEL  AIR  RATIO.  = 0.067212- PIFF_MEAS..0__CAL_t-_Fy_AJJRCENJ_^_3..2 


_C  YL-TEMP.  .DEG.F- CYL-1 XYL-2 

396.05  413.11 


. CYL-3 
393.52 


-CYL-4  . 
398.98 


«» 

EXT  GAS  TEMP 

OEG.F  FXT-1 

...  . ..-12  24.8: 

EXT-2 
_616.  39 

EXT-3 

: 1123.1  . 

EXT-4 
1568.7  . 

SEXT-1 

.1420.7 

SEXT-2 
_ 1423. 2. 

ENG  INF  OIL 

EOILT 

SPILT 

niLP  _ 

_MANIFOLD. 

..I'.RESSURE  =_ 

27.051 

187.28 

206.13 

71.255 

<1 

DYNO  COND. 

TOROUE 
. 263.19  

PPM 

2369.2 

CYL.BACK 

PRESSURE  = 

29.22  0 

_I..NCUCTJ.CN.-A,IR- 


lA  IRTl . 
47.575 


ORIFICE  AIR  TEMP 

88.238  .. 


„ IAIRT2 
48.060 

PEL  TAP 
, 1^0806: 


TA IRTl  . , 

160.00 

'drfp 

53.531 


TAIRT2 

46.090 

"flow  ~ 

1458.1 


CELL  TEMo, 


83,383 


HEATPP  TEMP  = 88.456 


COOLER  TEMP  = 42.066 


33U5JJ1>  10X33M 


RDG  2»60 


FNCtNE  TlHI^ir.  » 25. D EGj 


_BARQWEJ:RJ.C„RrtJESSURE_=-.25..1A0L 


AiB 


GiOMB.  FUEL 


CrrtlNG  AIR 


REL-HUM 


EJJG.  COMP. 


_TEJ!P 

50.060 


_TERP 

50.726 


_E/A_DRYL_ 
0.  071A82 


...J>RESS . . 
29.1 A3 

PRESS 

_5..5226_ 


_CFM 

103. 66 

~DEMS  ITY 
„AA.737__ 


. J)RY._FLOV-'. 
A77.90 


) R AT.EO_HP,  *_16Q..5i 

_VAPOR.FLOW.  PRESS-TOIAl 
0.1A0A7  1A.A26 


JlOFL-mQD DFL-HQOU. 

2.9273  3.7739 


TURBO  FLOW  FLOW  IRON  FPIP 
. 3 6 . 1 8 A_  _ _ ,_3  A .161 (,  .02 19 

_ F L 0W_ R EL  - HUM 0 E W-POINT 

9B22.2  3.8178  -13.A35 


2 

0.958 


HUMIDITY 
_,2.05  75  .. 


* H20  VAPOR  CORRECTED  HP 
„ 0.0A72Ae  6A.996 


^F/  A WFT  _ EQLI.  RATIQ_  RPM-1  .. 


0.071A61 


1. OS 6 9 


235A.3 


RPM-2 

2355.1 


..TORQUE BHJP 

1A6.62  65.726 


WET  CORRECTION  F._ -TOR  = 0.87182 


EXHAUST  HOLE.  WT,  = 28.386 


EXHAUST  DENSITY  = 0.073503  EXHAUST  FLOW  RATE  » 6968. 


.M.EA5URECL  CDNC 


PART  PER  MILLION  WET 


_HC.RPM. 

1011. A 


.NOX  PPM.. 
1A53.9 


CD  DRY 
2.23A7D 
_1,9A32__ 


PER  CENT 
C02  DRY  ._ 
12.7A9 
_.ll.  11A_„ 


.02  dry.. 

0.3A263 

_0.2987l_ 


HC . NOX  _ -__C0  . 

0.25302  '1.2057  9.8562 

0.025302.: 0.1,2057 0.98562._._ 

0.0001581A  0.00075355  0.0061601 

_8 . 3230 „50.  236 1 A.  667. — 


EMISSION  RATE 

JE  MJ.SSI  ON MAS.S/J?CtlF. 

EMISSION  MASS/RATEO  HP 
vrnF  FMi.s./STp,  rvr.i: E r 


' c AL  ,FIIFI  AIR  RATTO  = 6.071017  M £ AS  ._EUEL  A 1 R R AT  I fLi?  0 . 07 1 A 8 2 .P I FF^HEAS  .,C._CAL_._Fy_A_PER  CENT  »-:.P..6S.l  0.6, 


CY  L_TE.MP_  D EG..E.. 


_CYLi=l_ 

333^7 


FXT  GAS  TEMP  OEG.F  EXT-l 
1A75.3, 


LNG1NE-H1L. 


OYNO  COMD. 


“ I.ADUCIJO.N  .AIR. 


ORIFICE  AIR 


_£0  1LT 

1 86. A8 

TORQUE 

__1A1.A1_. 

...  lAIRTl.  __ 
A9.5A9 

T CMD 

. 89. 015 _ 


_CyLt2  . ^ 

337.02 

~¥xt-2 

-A55.1A  . 

_SOILT 

200.35 

~RPM 
2309.9  _ 


.CYL-3 

3A0.78 


.CYL-A. 
355. AA 


~EXT-3  ' EXT-'A  ’ ' SEXT-1  SEXT-2 

. 138A  .0  .....1A12  .3. 12A9.^ 12A8..5  , 

OILP  MANIFOLD  PRE.SSURE_.=_ia,.Zl 9 

71.3A3 

_ cyl. BACK  PRESSURE  = 29.21A 


,IA  IRT2 TAIRTl TAIRT2 

50.060  8A.205  A6.872 


DEL  TAP 
4.2281 


ORFP 

53.544 


FLOW 

2815.4 


CFLL  TEMP.  = 83.084 


HEATER  TEMP  = 88.539 


cooler  temp  = 41.750 


II 1^^ 


o 


NA«;fl-LEwrS  PPFLIMTMARY  DATA _03/?5^7.6!„ CAQPFIJ_ J?.FC„Q3>!.25/T&._,2Qx42;_3-2-.2^L2_ 

I FAK'niiT  7s  BTrir  TO  ri app  fd  DEf;  HUM  = 0 T HPDE  = 3 .00.0 0.^ NO._SC AN.S -5._ 

_ENGW.E-J.IM.IMG_,=  .25.000_ HEG. .BAROMETRIC.  PR E,S SURE.  =.  29.140 RATED  .HP.=,  1,60,,.0,Ql 


FAC_SEX15_. 


PGM  C003 


RDG  2451 


4 


HC  RATtO=  2.1250 


.jDDMB.,..A1R 


TEMP  PRESS 

48.590  29.150 


COM3.  FUEL 


XDCLl MG -AIR- 


TEMP 

—.75.003... 

TEM.P. 

52.411 


PRESS 

-..5.  3891  . . 

.-UDEL-HOOD. 
3.04  85 


CFM.  DRY  FLOW  VAPOR  FLOW  .PRESS  T0TA1 

206.24  977.42  0.31154  14.785 

DENSITY  TURBO  FLOW  FLOW  TRON  FPIP 

44.779 ,-  67.661  . 66.025  5.9532 

DEL-HOOD.. FLOW  . REL-HUM DEW-POIMI. 

3.8357  10047.  4.4821  -11.740 


PEL-HUM 


1 

4.4821..—.- 


_EiJG._.C.CND.. F/.A  DRY-.- 

0.067550 


2 

.-  17.080 

-_F/A  WET 
0. 067529 


HUMIDITY  r H20  VAPOR  CORRECTED  HP 

2.2312  .0.051235  151.75 


EQtl.  RATIO. -RPM-l 
1.C0B2  ' 2703.3 


RPM-2 

2704.8 


-.TORQUE. 

289.39 


-BHP- 

146.95 


WET  CORRECTION  FACTOR  = 0.86422  EXHAUST  MTLF.  WT.  = 28.648 

PART  PER  MILLION  WET 


EXHAUST  DENSITY  = 0.074177 


EXHAUST  FLOW  RATE  » 14071. 


.MEASURED  CONC.  - HC  PPM  ....  MOX  PPM  . CO  DRY 
673.87  2588.5  1.4155D 

XnRRECT.ED.-CQNC^-JTD.WEr  BAS.IS — .1.2233  - 


PER  CENT 

C02  ORY  . 02  DRY  - . 

13.105  0.32821 

. 11.325  0.28365 


UT 

'vj 


EMISSION  RATE 

-...EMISSION  MASS/MODE 

ENISSION  MASS/RATED  HP 
MODE-- E.MI.S../STD.- CYCLE..  T._ 


HC  NOX  CO 

0.34041  4.3343  12.497, 

0.0017020  ..  0.021671-.-  0.062485 

1.063BF-05  0.00013545  0.00039053 

-0.55983.  9.0297  - ...,  0.  92984 


—CAL. FUEL  AIR  RATI  Q.  =_.0.  06..9  18  5....  MFAS.  FUEL  &IR  RATIO  = 0.067550,  . DI  FF  M EAS  . C _CAL  .-F/A  P ERCENT-=  2.4198 


-.CYL.. TEMP. DEG. F 


CYL-1,, 
427. 84 


EXT  GAS  TFMP  DEG.F  EXT-1 
- — _ 1148. 8 


CYL-2 
426.  10 

EXT-2 
.782. 76 


CYL- 3 
433.48 

EXT-3 
1229.8  .... 


CYI.-4 

453.03 

EXT-4 

1451.8 


SFXT-l 

1490.9 


SEXT-2 

1493.2 


83.787 


NOSA-LEWIS 


PRELIMINARY  DATA 


03/25/76 ^CAfiDJ-UL. 


_^C_  Ot/2S/76  20t48i0».395 


FAC  SEX  IS 


PGM  C003 


RDG  2A62 


L FANOUT  25  BTDC  TP  ri  APP  60  DEG  HUM  » 0 t 


MODE  » 4.0C0J 


NO.  SCANS 


■ ENGINE  T IWiA'G  = 2 5.QDQ- 


_D£G._ 


_BA  RQMEJJLIJC--P-RES.SURE  - . Z9.1AQ- 


-BAXEP,_HP.iL-l&-Q^Q.Q_ 


HC  RATIO*  2.1250 


£jDM8.._AIR.. 


JEME-^.. 

A9.813 


PRESS  _ 
29.127 


CFM ORY.FLCW.  „ VAPOR  FLOW  „ PRES S_T.OJAL_ 

170.05  795,71  0.24873  14.613 


COMB.  FUEL 


:130LING-.A1R_ 


TEMP 

„76.12a- 

_TEMP_ 

52.329 


PRESS 

5.3876. 


..UDEL-HQOD_ 

2.9610 


DENSITY 

_.44.750„__ 

..DEL-HOQD_ 

3.7002 


TURBO  FLOW  FLOW  TRON 
.55.276 ^.  53.954  . 


FPIP 

5.9925. 


FLOW  . 
9885.6 


_PEL-HUM 

4.1505 


_joEw-pomL. 

-12.245 


R EL-HUM 


_4.  1505_ 


2 

2.2102 


HUMIDITY  * H20  VAPCR  CORREfTED  HP 
..  2.1881 0.050246...  .118.14  


.£MG*_COr.a. 


F/A  DRY  _F/A  WET _EQU.  RAT.LD.  .RPM-1  ..RPM-2 

0.067806  1 0.067705  1.0120  2428.1  2429.9 


.TORQUE. 

258.18 


JHP. 

119.36 


WET  CORRECTION  FACTOR  = 0.86439 


EXHAUST  MOLE.  WT.  = 28.631 


EXHAUST  DENSITY  * 0.074132 


EXHAUST  FLOW  RATE  » 11464, 


JlEA  SURED  CCLNCL, 


PART  PER  MILLION  WET 

_HC  PPM NOX  .PPM  ... 

629.76  2332.4 

.WE-T._BA£JS--_  


PER  CENT 

. CO  DRV CO?  , DRY.__  _D2  DRY.  , 

2. 0869D  12.614  0.69109 

..1..8039 10.904_ ^0.5973.7.. 


EMISSION  RATE 

.EM  I SS10N_.MA  SS/.MDDE 

EMISSION  MASS/RATED  HP 
.MOD  E_  E.MLS../.S.T  D._£  Y C LE_X_ 


HC  - : 

0.25920 

,0.021600 

0.00013500 
.7.1053 


NCX  

3.1822 

..0.26518 

0.0016574 
_.110.49 


CO  

15.015 

__  1,2513._. 

0. 0078203 
18.620 


TAi  .FIIFI  ATR  PATIO  = 0.06943  2 MEAS.  .EUEL  AI  p RAT10_H  0. 067806. __PIFF_p:EAS. CJtLAL.,_F/A_E,ERCEKL.*^_,J_9J.3__ 


X.YL..TEMP  JJEG.E. 


CYL'J CYLr2.  . CYL-3  .._£.YL-4 

395.32  413.09  393.68  397.02 


EXT  GAS  TEMP  DEG.F  EXT-1 
.719.56. 


ENGINE  OIL 


DYNO  CON'D. 


EOILT  .. 
187.28 


TORQUE 

261.85 


EXT-2 
.615.53  . 

SOILT,  _ 
193.46 

RPM 

2367.2  . 


EXT-3 
886. 17 

01 LP 
71.271 


EXT-4 

1399.5 


SEXT-l 

1414.9 


SEXT-2 

IA15.8., 


M AN  I FOL  P PR  E SSUR  F =_  2 6.782 


CYL.BACK  PPESSURE  = 29.285 


.INOUCJION.AIR. 


ORIFICE  AIR 


1 A I RT 1 
49. 385 

TPMp 

9C.690. 


IAIRT2 

49.813 


DFLTAP 
4.  2620  . 


TAIRTl 

191.47 

”o’rfp' 

, 53.631 


TAIRT2 

45.884 


Flow 

2022.2 


CEI  L TF'‘P.  = 84.349 


HEAT  ER  T EWP  = 88  .878 


COOLER  .TEMP  = 41.721 


NASA-LEV 


Ca«a._-A1R- 


COHB.  FUEL 


:.PCLING  AI 


R EL-HUM 


ENG^C*U).- 


FAC  SEXL5__ 


PGM  C003 


L^-..oa.o 

-TEMP 

52.138 

TEMP 

78.704_ 

^TgMP 

52.48A 


.BAaOMET.RJ(L.P,R  ESSURE_^  2S< . 14C 


PRESS- 

29.143 

PRESS 

,_5.5L4fl_ 


GFH 

104.17 


: DP.Y-F.LOU 

400.50 


2 _R  A TEO_HP  ♦^_L6ili'iL0L 

.VAPOR  FLOW  ..PRESS  TaTAL. 
0.14693  14.427 


Hr  RATin:»  2.1250 


ilENSITY  TURBO  FI  OW  FLOW  TRON  FPIP 

.44.582 -.36.092 34.  176  5.9895. 


.UDFL-HQDD DEL -HOOD FLOW __.REL-HUM. OEW-POINIL 

2.9372  3.6084  9840.9  3.6776  -12.805 


1.6776 .15.858 


HUM  1 01 TY  T H20  VAPOR  CORRECTED  HP 

2.1405  ..  0.049152.  65.673  


_F/A..DR.Y__ 

0.071127 


.'.F/A  WET- 
0.071106 


EOU.  RATIO.-  RPM-1 
1.0616  2354.9 


PPM-2 
2355. 0 


-.-TORQUE. 

147.71 


_BHP 

66.233 


WET  CORRECTION  FACTOR  = 0.87018 


ixHAUST  MOLE.  WT.  = 2 8.419 


EXHAUST  DENSITY  = 0.073582  EXHAUST  FLOWRATE  *6996. 


PART  PER  MILLION  WET 

_J!EASUP.ED..CDNC._ HC  PPM  ..  -NOX  PPM 

1068.3  1477.0 

rnpRFrTFO  roNC..  TO.  WET-SASIA-. 


PER  CENT 

CO  DRY C02  DRY  .....C2  DRY  . 

2.21060  12.770  0.34725 

1.9306 ,_11.L12  . 0.30218... 


" EMISSION  RATE 

" EMISSION  MASS/MOPE  J. 

" EMISSION  MASS/PATED  HP 

“ tlQD  E_.EMLS.y_S  JO  ._C.YCLE..S.__. 


HC  NOX  CO  

0.26833  >1.2298  9.8065 

0.026833  0.  J.2298. 0.98065  — 

0.00016771  0.'0'0076860  0.0061291 

8.8266.. 51.240  „ 14.593  __ 


_CAL. FUEL.. AIR... RATIO  .=  0..Q709.9,6__,  MEAS.  FUEL  A I R R ATlD  =.  0.  071 1 27  01  FF_ ME AS..6  .C AL,_F/.A_PEECE.NL..?-QjiL8486. 


:YL..IEMP-DEG.E  CYL-1 CYL-2 

331.05  333.36 


FXT  GAS  TEMP  DEG. F EXT-1 

. . ..  . 1333.6,  . 

_mGJ7!E  J3JL EOl  LT 

184.01 

OYNO  COND.  TORQUE 

139.41  .. 

INOUCIION  AI.R lAl  RTl  . 

51.646 


CYL-3 

337.66 

EXT-3 

1476.7 

01  LP 
71.191 


EXT-2 

507.08 

...  SOILT 

187.16 

""rpm 

2313.8  .. 


IAIRT2  ....  ..  TATRTl 
5.3.138  110.65 


. CYL-4 
352.91 

EXT-4 

1391.2 


SEXT-1 

1240.3 


SEXT-2 

1239.5 


MANIFOLD  I’RESSURR  =..ie.J20.._ 


CYL.BACK  PRESSURE  = 29.209 


TAIRT2  . 
4 6.666 


ORIFICE  AIR 


TEMP 

91.726. 


OELTAP 

4.1844 


53.633  ..  . 2794.1 


CELL  TEMP.  = 85.20= 


HEATER  TEMP  = 89.099 


cool  ER  TEMP  = 41.286 


N/>SA-LEWIS.. 


PP.FI  TMlNflPY  naTfl  ' Q'iL23/2f3 JCAnOElX^i RE.C_Q3./ 2?/X6_ 2.L? 25Jj>i»52I — FAC  SFXi5 


PGM  C0Q3  MDG  2464, 


.cAKiniiT  PS  ftrtnr  i'  r.  V sn  nPG  hum  = .3CLJ5-Ja£UIAM. HmF  = UQ.aaO liO.  SCANS  =-5- 


. ENGIN F TIMING  » 25.Q.Q O. 


J3£G^ 


_BA RnMFTPlC  PPES SURE_=_X9.UA0 R a:i.E!LJ±P*-^_1Ma5JL 


Hf.  RATIO  2.1250 


CCM0  ...  AIR  . 


TEf'P  .. 


53.666 


PRESS 

29.139 


CFM. 

11.300 


. DPY_  FLOW  . VAPOR  FLOW  ..PRESS  .TQIAL 
51.336  0.12985  14.311 


COMB.  FUEL 


temp 

_T5.,926- 


PRESS 

_5.7A23. 


OENSITV 
„ 44.755.. 


TUPPO  FLOW  FLOW  TRON 
.6.4839 5.0855 


FPIP 

_6..0921_. 


r COL  IMG  A IR 


23.948 


^UOEL-HnnO DELrHnQ_Q FLOW  P.FL-HUM ^pEWrPOJUT. 

60.114  -0.019373  0.82391  2126.  8,  28.427 


TF«P 


R EL-HUM 


1 


_28.427 


„ 57.906 


HUMIDITY 
..  17.706  .. 


% H20  VAPOR  CORRECTED  HP 
0..40659 0.  19233'_ 


.F2A  ORYL 


0.099064 


_.F/A  WET.- 
0.098814 


.,EQU.  PATI,C_  RPM-1 PPM-2  TORQUE 

1.4786  601.62  601.98  1.6835  0.19285 


WET  CORRECTION'  FACTOR  = 0.88868  EXHAUST  MOLE.  WT.  » 26.287 


EXHAUST  OE'^SITY  = 0.068064  EXHAUST  FLOW  RATE  * 830.85 


PART  PER  MILLION  WET 

_HC  PPM NOX  PPM  ... CO  ORY 

32824.  0.8099  9.71810 

rppRFrTFD  rnNC.  TP  WET.BASJ.S .8. 63 63 .. 


-.M£A3UREu.XQNL 


PER  CENT 
_.C02  DRY_ 
6*7704 
_ 6*0167 


O' 


. 02  DRY 

3.1610 
2.8091 


EMISSION  RATE 

„EM  ISS.IO,N._J?A,SS/(iQOJ 

EMISSION  MASS/ RAT  ED  HP 
_J1CD  £_f>115.XS  TJ1._C  Y.CJJE.5 . 


HC  NOX  CO  

0.97906  0.00087104  5.2094 

0.016318  l.45l7^F-05__  0.086823 

0.00010199  9.0733E-08  0.00054264 

.5.3677  0.0060489  ..,.  1.2920  


. C AU-  EU  EL_AIR.  -P.AIiO 


_Q.,Q9a4A5 MEAS.  : E.UEL  AIR  RATIO  .=  0.  099064 0IFF_MEAS*C..  CAL._E/.A_.P.ERtFNI_rr^ .-5S4ai_ 


,_CYL  IEM.P_0EG.E, 


_CYL-1.,. 


291.60 


.CYL-2 

300.68 


, CYL-3 
287. 6‘ 


..CYL-4 

296.68 


ext  gas  temp  DEG.E  FXT-1 

1026.7 


EXT-2 
_..r454.  00 


EXT -3 
134.  56  . 


EXT-4 

860,59 


SFXT-1 

6'.5.02 


SEXT-2 

630,06. 


.EGGltIE..I!,IL. 


.EOILT...- 

133.27 


SniLT 
142. 58 


niLP 

47.797 


DYNn  COMD. 


TORGUE 

4.7381 


RpM 

596. 76 


...MANIFOLD  PRESSURE  .=  .1.1.636 

~ CYL.BACK  PRESSURE  = 29.047 


J N.O.UCJJ.rM  .AIR. 


I A I RT 1 
52.338 


, I A I RT2 . 
53.666 


TAIRTl 

23.612 


...TA  IRT2 
48.450 


ORI'^ICE  AIR 
CFLL  TFMP-  = 80.699 


TEMP 

89.923, 


OELTAP 
0. 092609 


HRFP 

53.51') 


FLOW 

,327.52 


h>^,\TF9  TFMP  = K9.51A 


CnnLFF  'FMP  = 41.259 


1^ 


Ma<;A-i  ppfi  tmtnary  d^ta 03J-25J-U>— — CADJIEU- 


RFC  03 l25JJii-ZX:-Z-l ; Z<*  . Q3J- 


_EAC_SEX15_ 


PRM  C003 


RDG  2465_ 


* I FANOUT  7S  RTfir  I K T SO  DFti  H1J>^  = 3Q 


_MGDJE-^_ZaQjQ  10- 


NO.  SCA^tS-a-Jl- 


_^!11KE_JJJ11NGl_=_25..0jOQ_ 'OEG 


_ JA  ROME  J.fl  IC-JIE£S  SUR  E_^.25 ..  L4  0 -,_.RATED_HP  ,^_-L6.(l.m. 


Hr.  RATION  2 » 1.2 5 p . 


JlDMa^-AIP- 


-J.EMP 

53  .875 


PRESV  CFM  -DRY-FLOW  _VAPOR  FLOW. . PRESS  TDIAL 

zf.lfe 19.49?'  88.505  0.22019  14.314 


CCMB.  FUEL 


TEMP 

-X6.a.5I- 


PRESS 
_5. 6835- 


DENSITY 

_-A4.Z3L— 


turbo  flo^  flow  TRON 
-.12.667 8.5298,. 


FPIP 

-6.0837- 


roni  ING-AIE- 


_tE“P 

60.511 


—UDEL-HOGH DEL-rHOOD FLOW.  _ 

-0.021587  0.80038  2115.5 


-REL-HUM- 
27.  755 


_.DEW-PDIN-I- 

23.643 


R EL-HUM 


1 

—27 . 755_ 


2 

. 67.257 . 


HUMIDITY 
.-  .17.415  ... 


“t'H2n-VAPOR  CORRECTED  HP 
— 0.39992- 1.55A5 


-FNO._C.Qt.  1. 


_F/A-DRY_ 

0.096377 


_F/,A.  WFI FQO.  RATlil-RP^-l — 

0.096138  1.4385  1203.0 


RPM-2  , 
1203.2 


TORQUE— 

6.8090 


BHP 


1.5596 


TiT^ORRECTION  fIFToR  = 0.86653  ~FXHAUST  ^'’LE.  WK  = 26.468^ 


EXHAtJ?r^NsiTY  = 0.068531  EXHAUST  FLOW  RATE  - 1419.1 


PART  PER  MILLION  WET' 

_HC  PPM. NDX..PPM... 

8708.9  24.544 

r'^RREFTFO  roNr-  TO  WETL_ BASIS 


'• WEASURED-CnNC,. 


_..C0  DRY  ... 
11.0680 
—.9.5912— 


PER  CENT 

CC2  DRY .-.D2  ORY-- 

8.1105  0.29471 

__T.0285 0.25539- 


6MISSICN  RATE 

EM  I S SI QN.— MA$S/Ji£!D£ 

EMISSION  MASS/RATED  HP 
MnnF  F M LS.7.S I.D ._CY.CL£_S 


HC.  . _.._MOX  ......  ...CO 

0^44369  0.0041450  9.8817 

— 0.081343  0.0pp759.91-.-,  1--81L6  - 

0.00050839  4.7495E-06  0.011323 

26.758.., 0.31663 26.959.._ 


.CAL.FUEL..A1M  RM.IO-..__£.09724.6-.--.  heAS.  -F-UEL  AIR  RATIO  ..=.  0.  09637  L _...0tf£-«EA.S.. G._(L  .L,__/  — 


_,£  Y1...TEMP...DEG.F CYL::.! 


258.66 


-CYL-2 
272. 64 


-CYL-3  ... -CYL-4 

259.69  271.66 


EXT  GAS  TEMP  DEG.F  EXT-l 
740.83. 


-f-NGJNE-JDLL 


-EOILT. ._ 
135.21 


DYNO  COMO. 

t 

’ INDLCXIDK..ALR- 


TORQUF 

.1.7858. 

lAIRTl 

52-829 


EXT-2 
_-391, 19  - 

— SOILT  _ 
99.822 

RPM 

1201.1  . 

IAIPT2.- 

53.875 


EXT -3 
- 40.  847 

01 LP  .. 
57.030 


TAIRTl- 

-33.383 


EXT -'a  SEXT-1  SEXT-2 

_688. 03 _ -569 .80  560 .2-4-. 


,-MANIFOLD-PRESSURE  3_0«3I?O- 


p 


CYL.BACK  PRESSURE  = 29.193 


_TAIRT2 

48.942 


S-2 

.§|.- 


ORIFICE  AIR 
CELL  TEMP.  = 


TEMP 
9C. 245 


DELT AP 
, 1. 0865 


ORFP 

53.578 


FLOW 

1459.4 


80.416: 


heater  temp  = 89.514 


CDOuER  TEMP  = 41.  286^ 


CCMP.  FUEL 


REL-HUM 


_T.EKP 

55.173 


62.115 


0.096908 


_PJL£SS 

29.162 

PRESS 

_5..6aB6_ 


i/^Z5IJA ^CADDEU AEC_037  25/ 16_2 1 -33  : JJ  JS3 

r.  MFiiTRAl HPnP  = l^QQDQ — ttQ,._S.C ANS  =.5 

_BAR0MEIK1C-PAESSURE.  =_.29  .160 RATED.  HP.,.5_160..Jli)_ 

DRY- .F LOW.  VAPOR  FLOW  .PRESS  TOTAL. 

19.199  ” 87.091  0.21658  16.313 


RDG  2667 


J.AJUJ]2_2.JJL5Q_ 


liENSlTY  TURBO  FLOW  FLOW  TRON  FPIP' 

,<^^,.590 12.791  8.6398 — 6.,O069_ 


JJDiUrmOIL.  .DEI.-HCOO FJ.OW.  - 

•^O.OA0960  0.79956  2016-3  26-457 

_ humidity  Z H20  VAPOR  CORRECTED  HP 

_j,6.361 _..17.608  . ..  0.39976,.  . 1.5366  . . 


_EZA..WET._ 
0 .096667 


EQU.  RATIO  RPM-1 
1.6666  1206.8 


RPM-2 
1208. 1 


_ TOROUE. 
6.6923 


_BHP 

1.5377 


WET  CORRECTION  FACTOR  = 0.86908  EXHAUST  MOL*F.  WT.  = 26.632 


FXHAUSrDiNSlTY  = 0.068638  EXHAUST  FLOW  RATE 


" HEASUP-ED-OrSLC.. 


"part  per  MILLION  WET 
.HC.^P.PII MOX.  .PPM 


8673.8 


26.099 


CO  DRY  . 
11.0300 


PER  CENT 
.CC2  DRY 
8.  1756 


C2  DRY 
0.29299 


9.5856 7.1053  0.25663... 


EMISSION  RATE 

_EM  J iS  J QN S/MPPE 

EMISSION  MASS/ RATED  HP 


HC  ' NOX  CO 

0.62561  0.3060121  9.7362 

_0«078028_  0.0007355,6.  1.7850 

0.00068767  6.5971F-06  0.01U56 

25. 667 0.3  0668 26  .562  


.....  AtK  AATIO.,  0.09A90B.  0 ■ FF  MAS.  t .F/A„P£!<«FiT.^0..<)3!T8,. 


263.01 


EXT  GAS  TEMP  DEG.F  EXT-1 
869.66: 

FKir.TMP  PTI  — EQ I LT — 

162.69 


DYNn  COMO. 


.LND.UCJICN- 


ORIFICE  AIR 


TORQUE 

.10.256 

_IAIRT1. 

56. Ill 

~TEMP 

_9i.ia6.. 


.XYL-2  . .. 
278.08 

"ext- 2 

r255.23 

..  SOILT  ... 
82.803 

RPM 

1208.5 

_ I AI RT2.  . 
55.173 

~OELTAP 

_2.0X29._ 


..CYL-3 

266.06 

"ext- 3 
-23.936 

OTLP 

56.322 


TAIRTl 

-59.330 

'"ORFP 

53.616 


CYL-6 
279. 12 

"ext -6 

726. 56 


SFXT-1 

577.96 


SEXT-2 

567.76 


CELL  TEMP.  =81.016 


HEATER  temp  = 89 .568, 


.MANIPniO  PRESSURE  = .''.3118 


CYL.BACK  PRESSURE  = 29.269 


TAIRT2  . 

69.315 

""flow 

_1965.5 - --  

COOLER  TEMP  = 61.695 


CAD06I  1 


FAC  SEX  15 


PGSC003 


PRFLTMINARY  DATA 


03/25/76 


I FAN.TUT  7 5 BTOC  T r.  T 50  OFG  HUM  = 30  Z 3/4  ■J_..CL!lS,f:Q_J<IIDJ_ 

DAnrtuc  T”»  rr  nDhcCflDC 


REC  03/25/76  21;»Di43.575 
2,0000 _N  0 . SCANS  = 5 


RDG  2469 


RATED  HP.=  160.00 


HC  RATIO*  2.1250 


COMB.  AIR 

T£MP 

PRESS 

CF.M ^ . 

54.801 

29. 138 

18.098 

COMB.  FUEL 

TEMP 

PRESS 

DENS ITY 

, 78,430 

5.7165 

_ 44. 6 89 

cm.  I NO  AIR 

: TEMP 

UDEl-HOOO 

DEL-HOOD 

61.727 

-0.026845 

0. 80038 

R EL-HUM 

1 

2 

HUMIDITY 

26.562 

51.879 

17.244  

ENC,.  CONO. 

F/A  DRY_ 

F/A  WET  

EOll.  RATIO. 

0. 084828 

0.084620 

1.2661 

WET  CORRECTION 

FACTOR.  = 0. 

85565  EXHAUST  MILE.  Wt, 

PART  P.ER 

MILLION  WET 

MEASURED  COMC. 

HC  PPM 

NOX  PPM 

CO  ORY 

4023.0 

46.089 

8.25520 

CnpRECTFO  CHNC. 

TO  WET  BASIS 

7.0635 

HC 

_ N0;<  : ^ 

EMISSION  RATE 

0.18227 

0,0069218 

DRY  FLOW  VAPOR  FLOW  _ PRESS.  Tq.TAI^ 

82.056  0.20214  14.310 


TURBO  FLOW  FLOW  TRON 
11.4A0  6.9637  . 


FPIP 

6.0813 


FLOW 

2088.6 


REL-HU'1 

26.562 


DEW-POINT 

23.453 


S H20  VAPOR  CORRECTED  HP 
0.39597  1.4149 


1201.5 


PER  CENT 
C02  DRY 
9.8020 
8.3870 


RPH-2 

1200.9 


TORQUE 

6.1923 


BMP 


1.4166 


EXHAUST  DENSITY  * 0.070693 


EXHAUST  FLOW  RATE  * 1262.1 


02  DRY 

0.19852 

0.16986 


_f  I SSI  ON  MAS  S/ MODE 
EHISSTON  MASS/RATED  HP 
NCPE  FHIS./S L(l»_£ Y.C L.E„.?_ 


,0.033417 
0.00020885 
10.992  


CO  _ 

6.4720 
0.3,012690  . _ 1.1865,  _ , 
7.9312E-06  0.0074158 

0.52875  17.657 


“ C6U.F1JFL.AIR,RAI1J1J:...0.086^^^ 

„,_.MEAS.  „ 

FUEL  AIR 

RATIO  = 0.084828  DIFF 

MEAS 

.G  CAL. 

■*  rvi  TFMP  npr, -F 

r.Y  1 -1 

CYL-2 

CYL-3 

CYl-4 

3t 

«0 

'257.0V 

’271.23 

260.82 

275.85 

EXT  GAS  TEMP  OFG. 

F EXT-1 
1571.0 

EXT -2 
-454.00 

EXT-3 

-236.00 

EXT- 4 
661  .59 

SEXT-1 

552.49 

SEXT-2 

_541.77 

ENGINE  OIL 

EHlLT 

SniLT 

OILP 

MANIFOLD 

PRFSSURE  5 

__7.8271 

144.90 

118.76 

56.162 

■’  OYNO  COMO. 

TOPOUE 

9.5265 

RPjM 

1215.3 

CYL.BACK 

PRESSURE  = 

29. 

135 

Induct  ION  air 

lAIRTl  _ 

IA1RT2 

T4  IRTl 

TAIRT2  . 

53 . 675 

54.801 

-28.493 

49.509 

ORIFICE  AIR 

TEMP 

90.655 

OELTAP 

4,5637 

ORFD 

53.325 

FLOW 

2917.5 

CELL  TEPP.  = 80,2  49 


HEATER  TFHP  = 89.652 


CnOLf-R  TEMP  = 41.304 


NflSa-LEWl 


PPELlMtNARY  DATA 03/25/76  CM>0,E|_I B.^C_0J/ 25/7_5_2X-J*t8l^  

: T £■  T 50  ppr.  HUM  » 30  t 3/6  T CLOSED  MrDE_^__2_»Q0.0p . SC A^S_^5 

= 25-000  nFC..  BA.RnHETM.C-PBJSSyRE.  =.?9.140^  RATEJ)  _HP.  =_X<lO*_OCL 


PGM  C003 


ROG  2472 


HC  RATIO=  2.1250_ 


rOMR-  AIR 

TFM.P 

54.828 

P.RESS 

29.134 

CFM 

13.265 

DRY  FLOW 
82.817 

CCM8.  FUEL 

TEMP 
78  .660 

PRESS 

5.7099 

DENSITY 
44.683  

TURBO  FLOW 
__,3.9662 

' com  ING  AIR 

.TEMP 

UDEI.-HOOD 

OEL-HOnD__ 

FLOW  , _ 

• 61.061 

-0.022694 

0.73451 

2109.8 

VAPOR  FLOW  PRESS.  TOTAL_ 
C.  19984  14.314 


6.9577 

REL-Hl>‘M 

26.002 


6.0864 

DEW-PO!NT_ 

23-073 


R EL-HUM  1 

26. 002 6 

FNG.  COMP. ^E./A_P.eV F 

0.084013  0 

WET  CORRECTIOM  FACTOR  - 0.85208 


2 

64.684 


_E./A_P.eV_ 

0.084013 


F7A  WET.. 
0.083811 


HUMIDITY  X H2(i  VAPOR  CCRP.ECTEO  HP 
16.891  0.38788  ,,  1.8206  _ 

EOU.  RATIO,  RPM-1  . RPM-2  TORQUE. 

1.2539  1202.9  1203.5  7.9591 


_BHP 

1.8229 


EXHAUST ’mole."  WT.  = 27.365 


Exhaust  demsIty  ==  0.070855  exhaust  flow  rate  ■ 1269.8 


■■  ^ ^ Pa"rT~  per’  MILLION  WET  PFR  CFNT 

MFA  StIR  En  CONC.  HC  PPM  .....  NOX  PPM  CO  DRY C02  PRY  _ 0^ . . 

r : A091.6  45.685  8.2989D  9.7230  0.19474 

CORRECTFO  CONC.  TO  WET  BASIS 7.07  13, 8.2847  0.  16593 


EMISSION  RATE 

_E M LS SinN  HASS/MPPE 

EMISSION  mass/rated  HP 


.HC  NOX  . . _ CO 

0.18652  0.0069034  6.5190 

0.034196 0. 0012656  ,,  1.1952 

0.00021372  7.9101F-06  0.0074697 

11.249  0.52734  17.785 


.PiiE.  AIR  RATIO  = 0.087118,,_.MEAS.,Xi!FI-  MR  P.ATI0_=.  0.084013  ...  _ 0 1 FF,  KEA5..  C ,C  AL  ...F/,A_P  E.RCENT.^^ 


C YL  TEJ8P  O.EG.  F 

_ CY.L-L 

CYL-Z 

r.YL-3 

252.07 

263. 54 

252. 66 

EXT  GAS  TEMP  DEG 

.F  EXT-1 
1407.1 

EXT-2 

.::454.00 - 

EXT-3 
•151.  32 

ENGINE  OIL 

EOILT 

SOILT 

niLP 

144.17 

148.65 

56.414 

DYNO  CONO. 

TORQUE 

_2,  9307  . 

RPM 

.1206.7 

' I NOUCTION  ATR 

1 A I RT 1 

I A I RT2 

TAIRTl 

53. 730 

54.828 

165.05 

ORIFICE  AIR 

TEMP 

89.582 

DEL TAP 
4.6194 

ORFP 

53.550 

.CYL-4 

264.02 

"ext -4 
645.38 


SEXT-l 

554.32 


SEXT-2 

543.34 


Cpll  temp.  = 79  .755 


heater  TEMP=  89.382 


MANIFOLD  PRESSURE  = 7.8271 
CYL. RACK  PRESSURE  ="Z9.069 


TAIRT? 

49.640 

FLOW 

. 2937.1  ..  . . , 

COOLER  TEMP  = 41.332 


NASA-LEW  IS 


preliminary  data 


0 3/ 25/76  CADDCI  I 


p-flMnilT  75  BTnr  l'  S T 50  peg  hum  ^ 30  % 1_  1 /2J_jCLnS__MCOE_s_J...pC0,0 

ENGINE  TIHlNi;  = 25.000 _QEQj; BARQMETRJC  PRES^U^—^ — ??? 


REC  0 25/76  22:0»s23.'t31 

NO.  SCANS  = 5 


FAC  SEX  1 5 


PGM  C003 ROG  _2A7T^ 


jmyjwflia. 


_jEMP,; 

53.966 


COMB.  FUEL 
COOL  ING_AIR- 


TFMP 

,76.360,. 

_JEMP.„ 


_PRES.S 

29.136 

*p'r'e  sl 

5.79A8  .. 


unEL-Hono. 

-0.031550 


CFM 

11.258 


PRY  FLOW 
51.0AI 


RATEO  HP.=  160.00 

VAPOR  FLOW  _PRESS  TOTAL 


HC  RAT10»  2.1250 


0.12918 


lA. 310 


'OPMSITY*  TURBO  FLCW  FLOW  IRON  FPIP 

AA.7A3  3.9715  3.A053  6.0993 


OEL-HnOD_ 

0.83166 


FLOW 
' 206A.6 


REL-HUM 
■ 28. 132 


REL-HUM 


58.A70 

_ < humidity  H20  VAPCR  CCRPEfTED  HP 

28.132^ 36.332  17.717 0.A068A  0.81A8A  


DEW-POI?^ 

23.958 


ENG.  CO'.)., 


_F/A  nRY__ 
0.066718 


F/A  WFT 
0.0665A9 


EOU.  RATIO  RPM-1  RPM-2  TORQUE 

0.99579  606.12  607.86  7.0757 


_BHP 

0‘.ei659' 


WET  CORRECTION  FACTOR  = 0.88556 


EXhVDst  MOLF:“tfn"=  28.698“"“  EXHAUST“dENSITY  = 0.07A305  EXHAUST  FLOW-RATE  - 73A.'47 


measurep  cnNC._ 


PART  PER  MILLION  WFT 

HC  PPM__  NOX  PPM 

"1537aI  ” 39.180 


CORRECTED  CONC.  TO  W E T _ B.AS  I.S_. 


EMISSION  rate 
_EM  1 5S  JX)N MA  SS/MUDE,.  

EMISSION  MASS/RATFD  HP 
_M0(1F  FMJ  S.  /STO.  CYCLE  *. 


CO  DRY 
1.6A99D 
1.4611  ... 


PER  CENT 
C02  DRY 
10.717 
9.4908 


P2  DRY 
‘3. 9280 
3.4785 


HC  _ Noj(  ■ CO  

0.41857  0.0034244  0.77908 

0.  0069762 5.7i)73E.-05 0.012985 

A.3601E-05  3.5671E-07  R. 1154E-05 

2.2948  0. 023781. 0.19322  


„.CAL,FyFL_AIR.  P.AT.IP  =_.  0.0.6668 2. 


MFAS.  FUFL  AIR  R A T 10  0.  0667 1 8 ...  ,DIFF  _MEAS...G  JCAL.^F/.A_PERC^ 


CYL  TEMP  DEG.F  CYL-1 CYL-2  CYL-3 

~ - “aSG-OS  235.05  273.98 


EXT  GAS  TEMP  DEG.F  EXT-I  EXT-2  EXT-3 

______  _ 1078.2 -454.00  314.55 

ENGINE  OIL.^ ...  ..FDILT SOI  LT  01  LP 

152.84  165.85  46.273 


DYNO  COND.  TORQUE  RPM 

__  . 0.91449  599.  34  ... 

I NDUCTION  AI R lA  IRTI  IAIRT2  JAIRTl 

■ " ■ 52.602  53.966  -93.800 

p-RTF  I CE  AIR  TEMP  DELTA?  DRFP 

87.049  4.7C91  _ 53.631 


CEIL  T'^«P,  = .,78.  731  H£ATFR  T-^^P  = P.R.366 


CYL-4  . ,.  

'62.046 

'■pXT-4  " SEXT-1  SEXf-2 

889.54  672.60.  _ 669.29 

MANIFOLD  PRESSURE.  =.  11.755. 

" CYL  . BACK-  PRESSURE '=”T9T25d 


TA1RT2 

49.469 

FLOW 

2967.8 


CnOI.El  TEMP-  = 41.241 


'crQ~ 


\ 


»AC  A-I  PU  T ^ PRR  IM  INAPY  DATA  .Q3U3JJb _C^|IJL__AFAJ53/«./J6_^^  

I pamrr  25  Btnr  t k.t  so  peg  hum  ^no..,scans_»_5 — — 

PMPTNP  TIHIMP  = ?.;.  OOQ  DEG.  BAROn.PJMC,.  PRESSURE  .=  .2?.  IA0„ RATED  HP  .=_J.60.^0_ 

co»B.  .I.  _r£?lE_ - Cf «. ..  o?v  BLOW  »«™«  f 


PGM  C003 


RDG  2478 


HC  RATIO=  2. 


TEMP 

54.075 


_PRESS  _ 
29.140, 


COMB.  FUEL  TFKP  f 

_7  8 .06.0 -3 

JlQ£lLJiLe_AJjS T F M P_ _UI 

■59.016  -0 

R EL-HUM  T~ 

27.568 ^8i 

ENG.  CPND.  f/A.  DR7 .F 

0.076836  0 

WET  CORRECTION  FACTOR  = 3. 85643 


PRESS 

.3,7300 


CFM 

18.322 

““density"” 

44.699 


DRY  FLOW 
83.055 


VAPOR  FLOW _ PRESS  TOTAL 
0.20677  14.312 


TURBO  f'lOW  “flow  TRON  FPIP 

10.518  . 6.3816  6.0B67_ 


TEMP 

59.016 


_27,368 

_EiLA.DRY_ 

6.  O'!  6036 


_UDEL-HaO.O DFL-HOOD. 

-0.034871  0.71071 

■ - HllMIOl  TY~ 

_80.132  17.427,_ 


FLOW 

2047.6 


REL-HUM 
27.  56  8 


0EW-P01NT_ 

23.653 


X H20  vapor' COPRECTEO  HP 
__0. 40019 0.87524  


F/A  WET  _ 
0.076645 


EOU.  RATIO  RPM-1  ...  PPM-2 
1.1468  1201.3  1201.5 


TOROUE_ 

'3.8337 


BHP 

0.  87686 


EXHA'ust"MnLE.  WT.  - 27. <337 


FXHAUsT'DENS  ITY  = 0.072'336  EXHAUST  FLOW  RATE  - 1239.3 


PER  CENT 
CD2  DRY 
“H.478 
9.8301 


part  per  million  wft  per  cent 

MEASURED  CONC.  HC  PPM NO X_..PPM, ’"'’-n ^ a 70  

2370.0  62.788  4.9983D  11.478 

CORRECTED  CONC.  70  WET  BASJ  S 4.2807 9.8301  _ . , 

HC  NOX  _.C0  

■"El?l^f0?rni'Z^  ^ 0.f0“544“  ^7nin« 

EMISSION  MASS/MODE 0.019331 0.00I6976  _ 0.70608 

■“emiSSIOn'^MASV^  HP  0.00012082  1.0  610F-05 

MnnF  fmis./STD.  cycle  X. ^6.3589  0.70733  10.-  07  


r?  DRY 

0.16712 

0.14312 


EMISSION  RATE 

_E?1I  SSION  HASS/MQ.DJ : 

EMISSION  MASS/ RAT  ED  HP 
MPDF  EMTS./STD-.-ilYCl£_jL 


CA  L.FIIEL  At  R..  PATIO  = 0.07 8 29,1 
C Y L TEMP  DEG.  F CYL-1 


ENGINE  OIL _ErLLJ 

“ , ‘ 150.4 

DYNO  COHO.  t'oROUF 

^ 7.2511. 

INDUCTION  AXE_- lAIRTl. 

- S2.975 

"orifice  aTr  TE m p 

_ -PJ*089_ 

CELL^JFNP..  =.  ,79,093 


MFAS.  FUEL  AIR  P AT  in_=  0.  076836...  DIFF  ME  AS..S  _C  AL..  JL/ A_PERCJ.NJ_f^ 


15 

CYL-2  _ . 

274.63 

CYL-3 

”?63.36 

CYL-4 
458.  25 

• * 

1 

EXT-2 

EXT-3 

EXT-4 

^s“Exf^‘“ 

,p 

_-454.00 

_342.94 

_ 863.71  .. 

612.72 

► 5 

SniLT 

120.02 

01 LP 
55.021 

MANIFOLD 

PRESSURE  = 

SEXT-2 

504.51 


RPM 

1178.6 

lAl RT? 

‘ 54.075 

“deltap' 

4.6034 


"cyL. rack' PRESSURE  = 2“9'.158 


TAIRTl 

-15.528 

'ORFP 
53. 588 


TA  IRT2 
49.634 

"flow 

2936.3 


HEATER  TEMP  = 03 .283, 


COOLER  TEMP. = 41.250 


NflSA-LFWrS 


PPFLrW  INARY  DATA 


0?/25/76 


cadreit 


R E C 0?/ 25/76  22:28i54.»34 


FACSEX15 


PGM  C003 


RD6  2487 


LFANOUT  RTOr  f'  r T 50  DEG  HUH  = 30  X 3 /U  T 0 ? E N M C’.ni_=_l .. 00 0 U _ . 

E NGTNE  TIMING  = 25.000 PEG. BAROMETAIC,  PKES‘sy.RE_=  . 29_.  14Q_ 


NO.  SCANS  = 5 


RATED  HP.=  160.00 


HC  RATIO=  2.  1250 


COMB.  AIR 


TEMO 


53.002 


PRESS 

29.1'39 


CFM 

13.246 


DRY  FLOW 
60.090 


VAPOR  FLOW  PRESS  TOTjAL 
14.313 


0.15802 


COMB.  FUEL 


TE“P 

. .76.1^7. 


PRESS 

5.7102 


DENSITY 

44.749 


TURBO  FLOW  FLOW  TRON 
7.5506  ,_6.2106 


FPIP 

6. 0888 


-TFMP 
61  .088 


_ UDEL-HOOO  „ DEL-HODD_ 
-0.027122  0.70407 


FLOW 

2087.2 


PEL-HUM 

29.407 


DEW-P01NT_ 
24.6  78 


R EL -HUM 


_29  .407_ 


2 

55.233 


HUMIDITY 

18.403 


'X  H20  VAPOR  CCRPECTED  HP 
0.42272  . . 0.22440  , 


FNG.  CCND. 


„F/A  DRY_„_  F/A  WET FOU.  RATIO  PPM-1 

0.10336  0.10308  1.5426  600.42 


BPM-2 
599. 82 


TORQUE 
1. 9669 


BHP 


0.22486 


WET  CORRECTION  FA^  “^P -=  0.89764 


EXHAUST  MOLE.'  v;T.  = 26.010 


EXHAUST  DENSITY  = 0.067346 


EXHAUST  FLOW  RATE  * 986.82 


PART  PER  MILLION  WFT 

_MEASyRED_Cnvc. HC  PPM  NOX  PPM 

4.9515 


40218. 

CORRECTED  CONC.  TO  WE  T .BA.SI.S  ...  . 


CO  DRY 
10. 504D 
9.4286 


PER  CENT 
C02  DRY 
5. 5715 
5 .0012 


02  DRY 
4.0360 
3.6229 


IT- 


EMISSION  RATE 

.EM  rss  lONE  .jMASS/MDDF,,. 

EMISSION  MASS/ RAT  ED  HP 
JICDE-EMIW.SJQ  ._C.YC  L E_.l_ 


HC  

1 .4248 

0.02374;7 

0.00014842 
.7. 81 14. _ . 


cn 


NOX 

oi0OO58146  6.7550 


9.  6 9.1  IE- 06 
6. 0 5 69 E- 08 
0.0040379  .. 


0. 11258  . 
0.00070364 
1.6753  


..CAL,'F0£L. -AIR  ratio  = 0, 10322...  MEAS.  FUEL  AIR  RATIO. =.  0.  10336 


OIFF  MEAS.S  CAL.  F/A  PERCENT  =-0.12607 j 


..CYL  T.EMP_J3EG.E— CYL-1_.. 

297.09 


CYL-2 

317.57 


CYL-3 
298. 63 


CYL-4 
242. 09 


EXT  GAS  TEMP  DEG.F  EXT-1 
982.94 


EXT-2 

-388.29 


EXT-3 

226.70 


EXT-4 
680. 38 


SEXT-1 
686. 80 


SEXr-2 
683 .19 


ENGINE  OIL 


EOILT 

155.78 


SO  I L T 
169.25 


PIIP 

45.709 


manifold  PRESSURE  =12.739 


DYNO  CONO. 

jNaijCT.inN._A,i-B- 


TOBOUE 

5.2061. 


RPM 

591.54 


CYL.BACK  PPESSURE  = 29.126 


lA I RTl 
52.538 


1 AI RT2 
53. 802 


TAIRTl 

-21-365 


TAIRT2 
49. 179 


ORIFICE  AIR 
CELL  ICMP.  = 7,3.581 


TE  MP 
89.216 


OELTAP 
4. 5771 


ORFP 
53-  554 


FLOW 
2 92  5.4 


HEATER  TFMf 


85  .954 


COOLER  TEMP  = 40.878 


" K'ASft-LFWIS  PRELtMINaRY  DATA  03/25/76  CADDEtl RgC  03/25/76  22^298  15.114 FAC  SEX15 PGH  C003  RDG  2A88 

* LFAMPUT  BTDC  I C T qO  DEG  HUM  30  X 3/A  T OPFN MtiDE  » 1.00H0 NO.  SCANS  » 5 

• ENCINF  TIMING  = 25.000  OFG.  BA ROMETR  I C_ PR_ES SURE  = 29.1 40 RATED  HP.»  l&O.OO HC  RAT!  0«  2.1250 


rPNR-  ATR  TEMP  PRESS CFM DRY  FLOW,  VAPOR_FLOH PPESS.TQTAL 


53.929 

29.141 

13.080 

59.330 

0.15535 

14.310 

COMB.  FUEL 

TEMP 

75.413 

PRESS 

5.7084 

DENSITY 

44.742 

TURBO  FLOW 
7.6112 

FLOW  TRON 
6.2886 

FPIP 

6.0B2S 

CODLING  AIR 

■'  TEMP 

UDEL-HOOD 

OEL-HOOO 

FLOW 

PFL-HUM 

DEW-POINT 

61.025 

-0.015498 

0.83221 

2146.5 

29. 139 

24.593 

PEL-HUM 

1 

29.139 

2 HUMIDITY 

42.934  13.329 

r H20  VAPOF  CORPFCJED  HP 
0.42089  0.57061 

ENG.  COAC. 

F/A  ORY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM-2 

TOPOUE 

BHP 

• 

0.10399 

0.10572 

1.5320 

589.68 

595.44 

5.0922 

0.57173 

WET  CORRECTION 

FACTOR  = 0.91550  EXHAUST  MOLE.  HT» 

= 25.846 

FXHAUST  DENSITY  = 0. 

066921  EXHAUST 

FLOW  RATE 

■ 982.85 

MEASURFO  CDMC. 

PART  PER  MILLION  WET' 
HC  PPM  NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

COFRECTEO  CONC. 

41727. 

TO  WET  BAS!^ 

4.4304 

10.1530 

9.2949 

5.4568 

4.9957 

4,5215 

4.1395 

HC 

NOX, 

CO 

EMISSION  RATE 
E^!ISSI^^■  MASS/MDOF 

1.4723 

0.024539 

0.30051818 
8.5  3,63  8-06 

(5.6324 

0.11054 

EMISSION  masS/PaTED  HP 
MPOF  EMIS./STn.  CYCLE  T 

0.00015337 

8.0719 

5.397TE-08 

0.0035985 

0.00059C8 

1.6449 

f 

CAL. FUEL  AIR  RATIO  = 0.10098 

MEAS.  FUEL  AIR  RATIO 

= 0.10599 

OIFF  MEAS 

.6  CAL.  F/A 

PERCENT  *-4.7281 

% 

CYL  TEMP  OEG.F 

TYL-1 

CYL- 2 

CYL-3 

CYL-4 

233.72 

305.49 

285.25 

277.43 

EXT  GAS  TFMP  DEG.F  EXT-1 
1169.5 

EXT-2 

-454.00 

EXT-3 

165.87 

EXT-4 

292.45 

SEXT-1 

672.56 

SEXT-2 

667.32 

ENGINE  OIL 

EOK.  I 

SOILT 

CULP 

MANIFOLD  PRESSURE  - 12. 

613 

155.84 

168.81 

45.741 

OYNO  COND. 

TORQUE 

4.3276 

RPM  : , 

587.64 

CYL. BACK  PRESSURE  = 29. 

156 

INDUCTICN  AIR 

lAIRTl 

TAIRT2 

TAIRTl 

TAIPT2 

, 

52.638 

53.929 

17.671 

49.141 

ORIFICE  AIR 

TEMP 

89.329 

OELTAP 

4.5930 

ORFP 

53.533 

FLOW 

2931.3 

CELL  = 7B.  5?6 

HFATEP  TEMP 

= 83  .981 

03CLEP 

TEMP  = 40. 

724 

N A«;  A-L EW  t S P R EL  t H I N_AS:^MX A, 


n^/?5/76  CAPOETI- 


REC  0 ^/?S/7b  22532:48.096 


FAC  SEX15 


PGM  C003 


ROG  2439 


IFAMPUT  PTpr  ' ^ *^0  HUM  = 30  J_JL_Jiy2— 


NO.  SCANS. 


ipNGtNE  TIMING  = ?5 . IQiL 


OEG. 


_B  ARQM  EJ  R1_C , PR  ESsO  RE-  ?-  -29.1 40 . 


RATED  HP.=  160».Q.Q_ 


HC  RATIO*  2.1253 


COMB.  AIR 


-TEMP  _ 
54.302 


.PRESS.- 

29.144 


COMB.  FUEL 


-CTQUM-AJR- 


TEMP 

.,76.865. 

temp  _ 

61.710 


PRESS 

5.6910 


CFM  _ 
14.583 

“dem'sTty 

44.730  , 


DRY  FLOW 
66.521 


VAPOR  FLOW  PRESS  .T.QTAL. 
0.17675  ' 14.309 


TURBO  FLOW  FLOW  TRON  FPIP 

8.4481  7.1287  6.0786 


-.UOEL-HOOD DEL-HOOn FLOW, 

-D. 033764  0.72953  2053.2 


REL-HUM 
29. 122 


DEW-POINT. 
24. 838 


REL-HUM 


1 


.29,122. 


LNG...JION0,. 


„F/A.DP,Y. 

0.10700 


2 

.76.914  - 

F/A  WFT 
0,rcS72 


humidity 

18.571 .0.42546 


X H20" VAPOR  CORRECTED  HP 
0.68916  


EOU.  RATIO  RPM-1  RPM-2  . — TOROIIE_ 

1.5971  500.72  600.84  6.0339 


_BHP 

0.69016 


WET  CORRECTION  FAC'„ r s'  0,90175 


FxSaUST  MnLE.  - W^;"=  25:78r-"  EXHADSf  OENS  ITy' = 0 .066762  EXHAUST  FLOW  RATE  * 1107.3 


MEASURED  CONC ,_ 


emission'  rate 
_EM!SSlorL_J!ASS/MjlDE-- 


PER  CENT 
C02  DRY 
5. 2394 
4.7246  __ 


PART  PER  MILLION  WET 

HC  PPM- NOX  PPM  .. Cn  DRY  ... 

450224^  5.1185  10.7690 

p^RFCTFO  CONC.  TO  WET  . BASI  S— , . 9.7107 

■HC  NOX,.  > CO  , , 

1.7897  0.30067446  7.8065 

o.  02  9829  1. 124 IE- 05.  . ..  0.13011  . ...  , 

0.00018643  7.0256E-08  0.00081317 


02  DRY 
4.2206 
3.8060 


6^ 

-a 


'emission  MASS/RATBO  HP 
wpOE  EM.1S.ZSTP . _CTCLE_X 


_ -.9,8122  0.0046837  1.9361 — 

£..L..WfL_At,  S«10-J..l5Sy,-..  •'«  R AT.O,  .v  0.  lOTOQ... t..CAL.J/_A-PE.«CE^^ 


-C.TL  TEMP  J5EG.F, 


.CYL-,1_.. 

260.45 


CYL-2 

284.82 


CYL-3  . 
263.  74 


GYL-4 

186.74 


EXT  GAS  TEMP  DEG.F 

*2 

EXT-1 

1564.1 

EXT-2 

.v:454.00  : . 

EXT-3 

96.200 

EXT-4 
568.  17-.. . 

SEXT-l 

641.26. 

SEX 
634 

FNGTNF  OIL 

EOILT- 

SniLT 

OILP 

HANIFOL.p. 

_PIIESSURE..^ 

1 3.443. 

155.79 

146.74 

46.113 

VuESSURE  =>' 

“29i[073 

DYNO  COMP, 

TORQUE 
.2.3402  

RPM 

595.20  ... 

C Y L • BACK 

- INDUCTION.  AI.R 

lAIRTl 

53.129 

I AI  P.T2 
54.302 

tairti 

159.41 

TAIRT2 

48.955 

ORIFICE  air 

'tF  op 

90.106  .... 

OELTAP 

ORFR 
53. 540 

FLOW 

2931.2 

rSLl  TFMP.  = _ 78. 854 


Hf-iTER  TEMP  - 89.189 


COOLl'R  TEMP  = 40.941 


ttOCI  IMfUIADV 

OATA  03/79/76  CADOE  1 1 REC  03/25/76  22 *.  35s  16.  617 

FAC 

SEX15 

PGM  C003 

ROG  2690 

J ~ 

fVA  1.3 

1 1/?  T OPEN  MnOE  - 2.0000 

NO.  SCANS  = 5 

• 

PMCTMP  TTMfKin 

X ps.nnn 

DEO. 

BA  ROMETR 1£ . PRESSUREje  .29 .160 
CFM  DRY  FLOW 

RATED  HP.*  160.00 

HC  RATIO* 

2.1250 

» 

T ^MP 

PR 

VAPOR  FLOW  PRESS  TOTAL. 

o •“ 

56.275 

29.136 

22.671  102.90 

0.27052  16.313 

COMB,  fuel 

TFMP 
77 -7*^? 

PRESS 

DENSITY  TURBO  FLOW 

66.707  12.667 

FLOW  IRON  FPIP 

10.897  6.0686 

rnni  iNfi  AIR 

TEMP 

UOEL-HOOD  DEL-HOOD  FLOW 

REL-HUM  DEW-POINT 

61.576 

-0.036061 

0.83615  2051.8 

28.  896  26.673 

R EL -HUM 

1 

2fl*89S 

2 

22*196 

HUMiniTY  r,  H20  VAPOR  CORRECTED  HP 

10.606  0.62261  1.3268 

«» 

PNf:-  rnf • 

F/A  D*^Y 

F/A  WFT 

eOU.  RATIO  RPM-1 

PPM-2  TORQUE 

BHP 

. _ 

0.10590 

0.10  563 

1.5807  1202.9 

1202.5  5.8089 

1.3306 

WET  CO'^RECTION  FACTTR  * 0.87303 


EXHAUST  MOLE.  WT.  * 25.851 


EXHAUST  DENSITY  = 0.066936 


EXHAUST  FLOW  RATE  « 1706. I 


" ___M.E  AS  U P-ETLXO.N  (L. 


EMISSirN  RATF 

_E  M IS  S I ON M A S S.^MC] P E _ _ 

FMISSIPN  MASS/RATED  HP 
JlD!iE:_  E,MJLS.7^.Tn  .UC,y.C  LE..  J5.. 


PART  PER  MILLION  WEt 
, HC  PPH.  . NOX  PPM  . 
16920.  9.1639 

],  WtT-R4SI5__-.  : 


HC 

1.0351 

.0.18977 

0 .0011961 
62.626  _ _ _ . 


CO, PRY  , 
12.7030 
11. 100. _ 


PER  CENT 

C 02  DRY  , . 02  DRY ..  . 

6.9018  0.55673 

6.0309 0.68676 


.NOX  . , .CO  

O'.obl0562  13.733 

_ 0.00033996  ... .2 . 51 76.._ 
2.1266E-b6  0.015735 

0.16166  37.665  .. 


TAI  .El  I FI  AIR  RATIO  ^ Q.t0599  ..  NEAS  t.EUEL  AIR.  RAT  10  0.  1059C P,I  F F .ME.AS*  A_C  AL.._F/A_P.ERCEM_5- 1^^^ 


:.YL_,I  EME_DEG.  E C YLr  1.. 

265.56 


..CYL-2 

269.77 


r.YL-3 

252.38 


.CYL-6 
609. 66 


EXT  GAS  TEMP  DEG 

•F  EXT-1 
1570.6 

FXT-2 

-656.00 

FXT-3 

-36.897 

EXT-6  SEXT-1 

671.76  597.33 

SEXT-2 

587.61 

f f)I  |_T 

sop  T 

niLP 

55.613 

HANI FOLD,  PRESSURE  =_ 

9.1629 

151.60 

302.95 

DYNO  COMO. 

TORQUE 
__  6.5763 

I A 1 R T 1 
53.357 

RPM 

___  1195.9, 
1 A! RT? 

CYL.BACK  PRESSURE  = 

29.170 

TwniirTTnN  A!R 

T A I R T1 

TAIRT? 

56.275 

170.56 

68.933 

ORIFICE  air 

tCMP 
90 .655 

“ nELTAP“ 
6.5806 

ORFP 

53.569  ^ 

“■  FLOW 
2 922.5  ^ 

■ 

com.  ( R TEMP  = 60.960 


CEIL  TF»-P 


79.075 


HEATER  TEMP 


89.368 


NAS  6-Lew  IS 


PO  FI  I M I VARY  PA  T A 


0R/2fr/76 


I FANPUT-T0,C1.  .APP-25  PTPC-&0 

: E^’GIME  _T  IMIMC  = ?S.30C 

CCMP.  AIR  


CAPPei  I 03/26/T6  I A s 0 7 ■ ^8  « 5 

SCANS  = S 


FAC  SEX15 


PGM  C003 


RDG  249A 


Mrne  = ? .0000 


MO  . 


2P.<580 


TFvp 

■ 5 1 .72fi 


PRESS 

"Vfi  ;9  5'7 


TF  f 

2~l  i . AC 


PPY  FLO'.' 
9B7. 9?  ' 


P.ATFO  HP.= 

VAPPP  FLOW  _^PPFSS  JO^Ak 
2 . A fA9  ‘ ' 1 A.  7 A A 


HC  PAT1P=  2.1250 


TPf^P.  FUFL 
rnriL  TNO_  A i£_ 
“tfFL-Ml|N 
FNC,.  CHNO. 


TF"P 
7S  .3  A9 

TFNP 
57  .B02' 


PRESS 

5.3315 

uoF.i  -Hnn_r) 

'3'.90''7^' 


'density 

AA.770 

DEI -Hoon 
'a'.  5393 


"TURPO  flow  Flow  TROM 
65.  89A  80. 669  


FLHW 

'11A99; 


PEL-HUM 
70.  397' 


'FPIP 

6.0606 

DEW-POINT 

23.068 


"HUN  I 01  TY 
17. Ml 


?0.397_ _A‘^"01A__ 

F/A  DRY  F/A  WET  EQU.  RATIP  _PPM-1 

OV051655--  0.0PIA56''-  '1.2187  . 2705.7 


H20  V Apnp  crPREETED  HP 
0.  392'^’2  156.  A O 


RPM-2 
2 707.0 


, TORQUE 
2 93.60' 


PHP 

151.25 


■ 'V!  ET  c P R P f'C  T I P'N  ■,  f‘ A'C  tor  ‘ :="  O'.' O'S  3 30 


FXHAlJsf'  VnLF'.'"wf '."=  27  .5A9 


■ exhaust"  dNsTtY  = 0.07"l3‘3r 


FXHAIJST  FTnW  RATF  = 15014. 


PART  PPP  A'lLl.  I PN  WFT 


N^EASUPFD  CnMC. 


HC  PP'‘ 

15  50.3 

CPPPECTEO  CPNC.  T,r  WFT  '»ASIS 


'FMISSrON'~'PAT5 

EM  1 SS I ON  ; NA  5 S/Nrj’F_  _ 

FMlSSlP^r'  MASS/BAfEO  HP 

NPOF  E^I  S. VSTO.  _CYfLF^_^ 


''lOX  PPY 
316. A3 


HC 

0.83562 
0.  C0A1781 
'2^6U3F-C5 
1 .37AA 


rn  DRY 
7. ARIA 
6.3839 

NPX 

0.56630 
^ O.0Q20269 
■ 1.7668F-05 

1.1779  


P ER  CFNT 
r.f2  PPY 
10.2  81 
8 .7729 


02  DRY 

6.067557' 

0.05767? 


CO 


69.588 
0.3A79A 
0.  0021  7A6' 
5.1777 


r,Al.  .FUfL  AIR  PAj  rr  = ;C.083P62_ 
C YL  TE’-'P  OEn.,F 


NFAS.  FIIFI.  AIP  P.ATir^ 


0.051655^  OIFF  HFAS.&„CAL._F/A  PFRCFNT  = 2.8252 


r Y I - 1 

' 38A.36 


' F^  >-f  ‘ G A S "IF  M P'^DF  G . F F X T- 1 
067.01 


EAT,  INF  riL 

“n  yTo" c p'no  .' 

INDUCT  TON  _A^ 
P P I F I C A I P 

rru  TEMP.  = 


FniLT 
■ 12°. 13 


CYLf? 

399.62 

"rXT-?  ■■ 
3A6. 35 

sniLT 
1A7. 26 


CYL-3 
377. ?A 

'fxT-F' 

530.  09 

niLP 
■77. ARA 


CYL -A 
150.55 


'FXT-A 

975.28 


■ SFXT-1 
1332.9 


SEXT-? 
1 3 AO. A 


(«AN!  FOLD  PRFSSUP.E  28.071 


Sc,  ^ 


110.1°'- 


'T6'"prn° 

RPM 

'CYL.BACK  PRESSURF  = 

29.103 

303.  59 

_ 2623. 2 



, . . 

IATkTI 

1 AIPT? 

TAIRTI 

TA1RT2  • , 

... . 

51.327” 

■■  ■■'  51.  7? O"'"' 

40 ; 7 78  ‘ ' 

■ A9.317'  

rrc'p 

‘ ‘ QFLT AP  ' 

'np'f  P ~~ 

"'flow'  ■ "" " ' " ’* 

83. 102 

0.1A721 

53.331 

5 6A  ,17 

- 

1 u 

HP  AT  Fk  TFMp 

= 33,069 

CPOLFR  TF'-'P  = 

A3.  189 

NflSA-L FWIS 


PRFLIviINARY  data  Q'i/2hnh  CADDFtt 


PFC  n/26/7fe  IA;12;57.8A9 


FAC  SFX15 


PGM  C003 


RDG  2^95 


L FAf'QiJT-TO ,CC  tAPP-?5  BTDC-50  DEG.-HUM-3C~ 

(jfertNF  TtMtMG  = 2F.0CJ  PEG.  PARCMFTPtC  PPFSSUM 

TFf'P 


MfOE  = A.00)C 


MO.  SCAMS  = A 


COMB.  AIR 


ORFSS 


CFM 


28.960 
nPY  FLOW 


BATED  HP.=  160.00 


HC  RATIO*  2.1250 


52.12A 


?8.9fi6 


166.36 


Y76. 82 


VAPOR  FLOW PRESS  TOTAL 
1A.  539  ■ 


1.9110 


COMP.  FUri 


TFOP 

76.29'' 


POESS 

S.3777 


DEWS  TTY 
A'..7  4«; 


TURBO  FL07  FLOW  TROM 
64.595  63.048  


FPIP 

6.0347 


rooLiMC  air 


TE“P 


DOEL-HOOn 


54.685 


3.6189 


0E(.-U'^0n 

4.79'2l 


_FL0W 

il3'62. 


PFL-HUt^ 

29.729 


DEW-POIMT 


23.726 


P FL-HU‘1 


1 


29.729 


13.C26 


HUMIDITY 

17.220 


Yipro  VAPOR  COPPCCTED  HP 
0.39544  170. 22 


D 

O 


FMO.  crifo. 


PPM-2 


TOROUE 


RHP 


F/A  ORY  F/A  wet  EOU.  PATfO  _PPM-1 i-= i-.'  ~ / o i'Rn  ah 

-TOTIM 07oW62 T.2T14  2432.6  2433.7  260.48  120.65 


YiiT 'CORPECTIOM  factor  = 0.85892 


FXHAUST  m’oLf.  WT.  = 27.588 


FXHAUST  DEMSl'tY  * 0.071432  EXHAUST  FLOW  RATE  * 1 


"pa'pt  pfr  milliom  wFr 


CD  ORY 


■pFR‘  CENT 
C02  ORY 


0?  PP.Y 


r"  t-n  ;suK  cu  1.1  "-I.  . _ 

— 1559.0 

COPPECTED  Cni'C.  TO  WET  OASIS 

733.00 

'6.  7513 
5.7983 

10 

9. 

HE 

MOX 

CO 

EMISSION  RATE 
pMlcFIHA'  MASS/MODE 

0.65956 

0.054963 

1 l0279 
0.085659 , 

FlPISSIOA'  “-VsS/RA^EO  HP 
i/;pp;e  PMI  C. /<;Tr).  CVCLT  f 

0.00034352 

13.080 

b.bb053537 

35.691 

CAL. FUEL  AIR  RATIO.*  0.082130 

MFAS.  FUEL  AIR  ratio. 

~ 

0.094939 

0.081520 


49.611 


b. 02583  T 
61.521 


C YL  TE*-‘P  0ET..F 


CYL-l 

"343.65 


CYL-2 
"363. 50 


CYL-3 
375. 71 


CYL-4 

'286.48 


"ext  gas  T6»'P  OEG.F  EXT-l 
639,20 


EXT-7 

52.251 


E.XT-3 

670. 09 


FXT-4 

1132.6 


SEXT-l 

1313.7 


SFXT-2 

1318.6 


F NG  I,MF  . OT  _L 

"DYF'iT  Cb>T." 


Il'OUCTirM  ATR^ 
ORIFIC  F Aio 


CFLL  TF^'P 


62  .431 


. fiSa-LFWIS 

PR  EL lY IN ARY 

PATA  03/26/ ■'6  CADPFII  REC  03/26/76  14:24 

: 15.528  FAC  SEX15  PGM  C003 

RDG  2496 

LEANnUT-TO.CL  ,APP-23  RTDC-50  PEG . -HUN‘=30'X 

HCPE  = 3.0000  MO.  SCANS  = 5 

EMr-INF  T I Ml  MG 

= 25.000 

PEG.  PAPPMETRIC  PRESSURE  = 2I!.97Q  RATED 

HP.*  160.00  HC 

RATIO*  2.1250 

J 

■ cn^B.  AIR 

TEMP 

PRESS 

CFM 

PRY  Finn 

VAPOR  FLOW 

PRESS  TOTAL 

53.002 

28 '.980 

104.71 

476.07 

1.1761 

14.342 

COMB.  FUEL 

TE"P 
78 .5R0 

PRESS 

5.497A 

OFMSITY 

44.683 

TURBO  Fl  ow 
43.092 

FLOW  TRON 
40.663 

FPIP 

6.0801 

CnCLING  AIR 

TEMP 

UDFL-HPPO 

DEl-HOPD 

FLOW 

REL-HUM 

DEW-POINT 

5 6j . 2 2 5 

2.9458 

3.7268 

9857. 1 

28.513 

23.548 

R FL-HIJM 

1 

28.313 

2 

0*31003 

HUMIDITY 

17.293 

7 H2P  VAPPR 
0.39711 

CPPRECTED  HP 
65,326 

EMG.  r-'VD. 

f/a  dry 

F/A  UFT 

EOU.  RATIO 

R PM-1 

RPM-? 

TORQUE  8HP 

0.083413 

6.085203 

1.2^48 

2356.6 

2356. 6 

146.03  65.524 

. WET  rnppECTl ON 

FACTOR  = 0. 

35586  EXHAUST  molf.  WT. 

= 27.258 

EXHAUST  DENSITY  = 0.070578 

EXHAUST  FLOW  RATE 

= r3W.i 

MPASURFD  CriMC. 

PART  DPR 
HC  PP“ 

MHX  PPM 

Cn  DRY 

PFR  CENT 
CC2  PRY 

02  DRY 

■ 

c;o 

CGoRrCTFD  rOMC 

1034.5  185.10 

. TP  WFT  BASIS 

8.79  03 
7. 5232 

9.5618 

8.1835 

0,0876,39 

0.075049 

_ __  he  . 

MHX 

cn 

C 1 I f KA  ! t 

0 . 51 4F9 
0.031489 

0.16164 

0.j3,16164 

4C.0SC 

4.008G 

F^M  SS  T^^'  AS  5/ ® AT  Fri 

yppr-  F^'TS./STn.  CYCLF  ^ 

0.000321 81 
16.037 

0. oooioid2 

6.7348 

0.02  5050 
59.643 

CAL.FUEI  A I”,  .?,AT  I_n  _=  0._0_874a0  M.EAS.  FUEL  AIR  RATIP 

= 0.085415 

niFF  MEAS. 

E CAL.  F/A  PFPCENT  = 

2 .4  196 

CYL-1 

CYL-? 

CYL-3 

CYL-4 

30P.94 

bm  U6 

317.88 

-147.41 

EXI  GAb  IR'iD  PEG.F  FXT-1 
,___  U04. 60 

FXT-? 

32.530 

EXT-3 
34C. 03 

FXT-4 

1012.4 

SEXT-i 

1157.6 

SEXT-? 

1157.5 

J EMGl/!P_niL 

- FPILT 

SORT 
175.62 

PILP 

NANIFnLD  PRESSOPr  = 18.329 

163.74 

70. 519 

D YMn  CHNO. 

TGPOIIP 
144. 85 

RPM 

2 3 00. A 

CYL.BACK  PRBSSURF  = 28.971 

I MO  UC  TIP*'  A I P 

IMRTl 

32.447 

1AIPT7 
53.  0C2 

TilRTl  TAIRT? 

168.44 

49.233 

__  ...  , 

PRIFICE  AIR  "1*=^/'?'  OFLTAP  nprp  Fi.’nQ'"- 

84.323  0.10241  33.347  335.70 


HGATFP  rc*'P  = H3.323  CrtH  ER  TPMP  = 43.  542 


CPU  T.p;-'D 


33.673 


NflS«-LFV!S  I'llMA'^Y  DATA 03/26/76  CannFH REC  03/26/76  14:31:39.303 

LEANnuT-TO.Ct  .APP-?5  3700-60  DEG  . -HUM=3Qg ^ f^OnE  = 3.0000  NO.  SCANS  = 5 


FAC  sexis 


PRM  0003  ROG  2498 


• ENGINE  TIMING 

= 25.000 

DEG. 

PARnMFTRIC  PRESSURE  = 28.  970  .RATpo 

HP.=  l'60.00 

- 

TE’'P 

PRESS 

CFM 

DPY  FLPH 

VAPOR  FLOW 

PRESS  TOTAL 

' 

“"52  .633 

■’  2 a . q p f 

”■  'Yo'^.' 11 

' 974. 46 ' 

■■y.45oo  "■■  ’ 

"i  4.706 

CO''R.  FUEL 

TFf'R 

;^^76. 537 

PRESS 

5.3537 

orNSiTY 

44.739 

" TURBO' Flow 
_ 80. 579 

■■'  flow' "t 'RON 
78.614 

FPIP 

5.9365 

■ POLING  AIR^ 

TFMP 

UDFL-Honn  DEI -HOOD 

PIPW 

PFI  -HUM 

DEW-POINT 

57  '.  312  ' 

2.9458 

“■■''3.744  5 

9857.  1 

30.  839  '■'*'■■ 

24.353  ' 

RFL-HIIM 

1 

30.839 

2 

.. 7j  6P2«_. 

hIi'm  I n 1 f Y 
17.-606_ 

“t'H2  o' VAPOR 
0.40428. 

rrPREr'TPD  HP 
155. 48  __  _ _ 

FNG.  CPND. 

F/A  PRY 

F/A  WFT 

FOU.  RATIO 

PPM-1 

RP*’~2 

TOROUE 

0.080675 

" 0.680472 

“T.  2’04T 

2704.  5'' 

' '2705.7'  " 

291.99 

HC  P.ATTO=  2.1250 


WFT  CrPRfCTinN  rAr.TOp"’=  0.'84’e09  “ FXf^4U'ST’ MnLf'.  WT.  ’='27’. 627 

”■  ’ APT  'PFR''*MLU  inN"  ivFT ‘ ' ' ■"  P FP  CENT 

''■EASUPEr;  C^^'C  . HC  PPN  Nnx  .PPN  C'^  ORY  TCP  DRV 


’•*’~2  THROUE  RHP 

?05.7‘  291.99 "■150.36  ' ‘ ' 

FXH'AUSf~T3EN~SiTY  = 0.07T5‘32  ^F  XHA  US'f'F'tO'w" R ATE  '=■“ 1475S7' 


PART  PER  *MLUir!N  WFT 
"EASUREr;  C^^'C . _ HC  PPN  Nnx  .PPY 

1371.6  167.  29"  ■ 

COPRECTFO  CONCi.  rn  wft  RASIS 


EMISSION  RATE 
EMISSION  'MASS/MnoF 
E"  I S S 1 P^'”  H AS S/  R Af  FiT'hP 
“rOF  P "IS. /STD.  CYCLF  * 


HC 

o'.  72 661 

0.  0036330_ 

2.27C6'--d'5 

1.1951 


C9  ORY 
7.  54  96 
6.4027 

NHX 

' 0.2  93 '75 
0.0014687 


PER  CENT 
rr?  ORY 

1 0.275 

R.7142 


02  ORY 

0.'02432'2" 

0.02067.8 


68.591 

0.34295 


9.1796P-06  0.0021435 

0.61197  5.1035 


CAL.FUFl  AIR  RATin  = 0.084163  ''PAS.  FUEL  MR  RATIO  = 0.  0P0675 


C YL  TEMP  PEG. 

L.... 

CYL-l 
' 419.75 

CYL-2 
437. 44 

GYL-3 
408.  28 

CYL-4 

-67.724 

EXT  GAS  TE'iR 

DPG- 

F FXT-l 
, 950.55 

FXT-2 
22?. 05 

Fxr-3 
782.  60 

■^XT-4 

1118.5 

SEXT-l 
1409.8 

ENGINE  OIL 

FOILT 

181.60 

SPILT 

197.15 

P'1  LP 
71.747 

HANI Fni D 

PPrSSURF 

nY'‘'0  CPND. 

TO POUF 

294.4? 

f^PM 

CYL .BACE 

PR  f S'SURE  ^ 

INpUCTIFN  AIP 

— 

lAIRTl 
' 51.646 

lAir-T? 
52. 038 

TAIRTl 
103. 87 

TAIRT? 

49.39? 

■ ' rklPICF  AIR 

' 7PMp 

83.822 

DP  IT  A° 

0.  11 731 

nRcp 

53.269 

PLDW 

394.02 

. - 

fPLl  "P''P.  = 

PA  , 

r r,  r, 

1 jC  \r  w'-  T C 

*'  R = f 3 . 27  1 

f nni  pp  jr  . 

PIFF  MEAS.e  CAL.  F/A  PERCENT  = 4.3235 


SEXT-2 

1411.9 


N&SA-LEWIS 


PPEL  tM INARY  DAT  A 


03/26/76 


:addem 


5 EC  C3/26/76  14:35;0S.377 


PGM  C003 


RDG  2A99 


L E A UT-Tn>GL t APP-2?  °TnC-50  OFG .-HUM-3 


MCriE  - 4.00CO 


ENGINE  TIMING  = 25. OOC 


RAROMETR IC  PRESSURE  = 26.570 


NO.  SCANS  = A- 

RATED  HP.=  160.00 


HC  RATI  n=  2. 


COMP.  AlP 


CCHP.  El' EL 


CnCLIMG  AIR 


REL-HUN 


ENG.  COND. 


T^P 

"52.591 

'TE'*P 

73.166 

_TR!‘P 
5 7 ’.AS"? 


27  .610 


PRESS 

T8.952" 

“press 

S.6069 


_CFM 

168.27 

DENSITY 
66  .5  96 


DRY  ELOW  VAPOR  FLOW PRESS  TOTAL 

775  Vos'  U8035'  16.536 

'TURBO  ELOE~TlinW  TRON  FPTp 
66.569  63.021  6.0092 


UDEL-HOOD  DEL-HODD 


'3.0139 


.... 

18.676 


■ "3.7113 

"Fu'^TnTrr 

16.270 


FLOW 

'9906yr 


PEL-HUM 

"2t.6l0 


DEW-Pni^T_ 

■'22.663 


IThr'p  v'/Tp'Or  C d'p'p'ectW  HP 
0.37361  120.6b  ' 


F/A  DRY  R/A  WET  _ 

"O  rb8i'2r9  0.08  1030 


EOU.  PAT1J]_  RPM-1_ 
"1.2122 2635.6 


PPM-2 

2636.7 


TORQUE 
'260. 50" 


BHP 

"120780 


'■7FT'"CnPPFCTI0'''  FACf'^’P  = 0.3585*5  F'xHAUST  DQLE.  V'T.  = 27'.586 


"f'XHAUST  DEMSlfV  = 0.071620  EXHAUST  FLOW  kAxt 


— — — - “p7pt  PER  "mi  LCrCN' V'FT 

MFASUPEC  CONC.  HC  PPM  __  •NOX  PP^L_ 

" "■"1666.3  652.77 

CORRECTED  CDNC.  "[f  WR  T_R AS_I  S _ 


CO  DRY 
'’6.  7'67'r 
5.8099 


■ PER  CENT 
r02  DPY_ 
'10.665 
9.1568 


CZ  DRY 

0.068807 

0.059076 


'EMISSION  RAT'p 
EMISSION  MASS/MpnE 

*'E mi  ss  i on"  MAS  s7  P AT  PD  HP 

MODE  EM1S./ST0.  CYCLF_ 


HC  NDX  CO 

0 '61067  0.i36?8  ■ 69.655 

0.051639  0.  0 5,2,8 ^ , 6 ,13 79 

'b.0bd3?"275  6^00033035  0.025862 


16 .987 


22.026 


61  .576 


CYL  TEMP  DEC-.F  CYL-l 

' ■ ■ * 373.95 

TxY’"GAS  ■fEMP''OEG.E  TYf 7T 

1723.9 


ENGINE  OIL 


D YNO"  C 3ND  . 


IN'DIXTION  AIR 


oriftcf;  air" 


FOILT 
" 189 . 79 

YnoriOT' 

768.66 

lAir-'Tl 

52. 1 13 

-t^'-p 

86 .661 


CYL- 2 
396.57 

"'ext- 2 

-628.56 

SDILT  ___ 
'170.88 

RPM 

2358.1 

IAIRT7 
52.591  ■ 

’ .DEL TA  P ■ 
'0.096010 


rYL-3 
600. L3 

755.71 

niLP 

70.58? 


TAIRTl 

79.579 

"PREP 

53.280 


CYL-6 
-9C. 860 

TXT'^6“' 

1186.6 


SFXT-1 

1358.0 


SEXT-2 

1360.0 


CELL  tcmp,  = B6.816 


HEATER  TTMp  = 83-637 


MAMIFOl  0 PROSSyPE  f _26LT?.5®  . 


'■f y’l  7°. ACK  P R I 7'SU'RE  = 29.116 


TAIRT2 

68.977 

■“  F L P'^i  ' '*”’  ’ 

338.68  

COOLE:-*  temp  = 63.751 


NASA-LEWIS 


PFFLI'^INARY  DATA 


03/26/76 


cAnnEM 


REC  03/26/76  16:  18:33. 28A 


fa:  SFX15 


PGM  C003 


RDG  2501 


LFiAAPUT-TO.CL,  APP-25  nTrC-50  OFG  HUP=  3 C« 


MPDF  = 3.0000 


MO.  SCANS  = 5 


• fNginf  timing 

= 25.000 

PFG.  PARPMETRIC  PPESSURF  = 28  .930  P.ATEO 

HP.=  160.00 

HC 

RATIO=  2.1250 

>■  CCMn.  AIR 

TFI'P 

PRESS 

CFM 

PRY  FLOW 

VAPOR  flow 

PRF2S  TOTAL 

** 

51.965 

28.919 

208.41 

968  ,83 

2.5087 

14.63?  

CCMB.  FUFI 

TFMO 

78.245 

PRESS 

5.3732 

PENS  I TY 
44.594 

TUP  BP  FLOW 
78.873 

FLOW  TRDN 
75.923 

FPIP 

6.0180 

• CrcUING  -AIP^ 

T'^VP 
57.0.?2  “■ 

unFL-H'^nn 
" ' 3.1365 

npl  -HP'^n 
"■'"3.94  8? 

FLPW 

10208. 

RFL-HUM 
■ 31.781 

DEW-POINT 
24.868 ' ' 

■ 

^ 

RFL-HIJM 

31.781 

2 

47.209 

HUM [n  ITY 
18.126 

r H29  VAPOR 
0 .41624 

ChPRFCtEO  HP 
156.12 

ENG.  COMO. 

F/A  noY 

F/A  met 

FOU.  RATIO 

FPM-l 

PP*'-2 

TORQUE  BHP 

0.078365 

0.078163 

1.1696 

2705.8 

2706.7 

292.33  150. 

61~ 

'W>T^  CORP  FCT  IPN 

FACTPR  = 0. 

R5172  FXHAijST  inLF.  WT. 

s 27. 812 

EXHAUST  DENSITY  = 0.072012 

'FXH Alis'f  Flow  R AT  E~'14542T 

MEASURFf>  C9MC.: 
cnpRFXTFr)  rxvr 

PART  PFP  tllLUnN  WFT 
HC  Rp'*  MOX  PP*' 

1242.H"'  '■  376.74 

TP  W9T  °ASI  S . ; ; ^ 

CO  ORY 

672306 

5.2  012. 

PFR  CFNT 
C02  OPY 
“10.960 
9.3346 

02  DRY 

0.041044 

0.035640 

— 

' 

..  . ....  „ _ 

F'-'TSSIO'''  RAFF 
FMiss  rnr  vAss/f-T’OF 
EWI  SSI  nr'  'maSS/RATE'')  HP" 
f'rnf  FMTS./STn.  CYFI,  E f 


HC 

D.64fiP6 

0.0032443 

2.0277E-05' 

L.0672 


Nnx 

0.6S198 
__p.  0 0 32399 
2.0374F-05 
1.3  503 


cn 


55.760  . 
C.278B0 
0.0017425 
4.140fl 


CAL.FUFl  AIR  PATir  = 0.000799 


'‘^FAS.  PlIEL  AIR  PAT!P=  0.070^65 


DIFF  MFAS.f.  CAL.  F /A  PFRCENT  = 3.1058 


CIL jF^p' nso.F  , 

CYL-1 
a. 6336 

CYL-? 

4 ’6. 90 

CYL-3 

411.55 

r YL-A 
-9. 7? 31 



If  - 

FXT  GAS  TFWR  PFG 

,F  FXT-1 

,1^19.0 

EXT-? 

187.7? 

EXT-3' 

808.88 

FXT-4 

1433.0 

S=XT-1 

1397.4 

SEXT-2 

1400.9 

of: 

ENGIMF  r IL 

!LT 

' ' lf.e‘.93  ■ ■ 

son  T 
172.26 

0119 

71.327 

M A MI  fold 

PRESSURE  = 

27.989 

S ^9-  

OYNP  CPPO. 

T'^POHE 

286,75 

RP  V 

2^1?.?  _ 

; 

CYL.RACK 

PRESSURE  = 

29.044 

INDUCTIPN  A_IR 
PR  IFire:  aIo  " ’ " 

lAIPT], 
'■‘5  1.  = 19 

I A 1PT2 
51.9F5 

TAIRTl 
■-71.3  41' 

TATRT2 

"49.760' 

■ - 

- 

— - 

^ 

Tr“r* 

0=LTAP 

npp  o 

FLPW 

' ' 

■■■  - 

BA  .0,'7 

3.069007 

53.324 

, 260. 16 

CFl  t TF'>p  . = ,JA 

.’78 

nr  AT 99  TF' 

‘*9  = “4.G7  3 

rm  FQ  TTMp  - 

a 

MASA-L EWIS 

preliminary 

data'  03/26/76  CAODEI  I RFC  03/26/75  16:26 

: 03.164 

FAC 

SEX15  PGM  C003 

RDG  2502  ; 

3 

4 

LEAAnUT-Tn,CL,APP-25  RTOC-50  DEG.-HUM=30X 

MODE  = 4.0000 

NO.  SCANS  = 5 

1 

« 

EMGIHF  TI“TVG 

= 25.000 

OFG.  PAPnMFTRIC  PRESSURE  = 28.930  RATED 

HP.=  160.00 

HC  RATIO:*  2.1250 

7 

r 

CDN-B.  AIR 

TEi^P 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

t 

53.202 

23.912 

166. 95 

766.16 

2.0039 

14.487 

' 

CPPR.  FUEL 

TENP 

80.020 

PRESS 

5.4230 

DENS ITY 
44.647 

TURBO  FLOW 
63.136 

PLOW  TRON 
60.699 

FPIP 

5.9973 

i 

CrCLINO  AIR 

•TEMP 

UOEL-Hono 

DEL-HPOD 

FLOW 

I?  EL-HUM 

DEW-POINT 

•V 

57.710 

3.0048 

3.9446 

9967.1 

••0.261 

24.803 

PEL^HU'' 

1 

30.261 

2 

72.011 

HUMIDITY 

18.308 

* H2P  VAPOR 
0.42042 

CORRECTED  HP 
119.73' 

itt 

ENG.  CO^'O. 

F/A  ORY 

F/A  WFT 

EOU.  RAT  TP 

RPM-1 

KPM-? 

TORQUE 

BHP 

0.  079225 

0.  079018 

1.1825  , 

2431.3 

2431.8 

259.18 

119. 

98 

WET  COPPECTION 

FACTOR  = u. 

86043  EXHAUST  Mnt.F.  WT 

. = 27.743 

EXHAUST  DENSITY  = 0.071832 

EXHAUST  Flow  Rate  * 

■11533. 

HEASURED  CONC. 

PART  PEP 
HC  PPM 

MILLION  WFT 
NOX  PPM 

cn  DRY 

PFP  C9NT 
cn?  PRY 

02  DRY 

'Vi 

CrPRFCTEO  CONC 

1247.3  878.15 

. TP  WFT  BASIS 

5.7903 
4. 9822 

11.144 

9.5886 

0.085949 
0.073  953 

HC  Nnx  . Cn 

‘EHI,SS'IPN'"TAfr~  " 6.51670'  1.2058  ""  41.787  

5MISSin7’  wass/'^C'PF  0.043058  0.100,4.8  3.4781 

F'^iSSIiV  'mass/rated  HP  0760026911  6.6606280?  * C.021738 

^*r^F  F^tS./STr.  CYCLE  ? 14.154  41.868 51. 757 ; 

CAL  *>.  EL_A  1 ? ,P_A  T ij'  _ ■^0 . 07Q707 , "EAS.  .'FUEL.,  *18  RATIO  » 0.079225 DIFF  HEAS.K  CAL  . F/A  PERCENT  = 0.60895 

CYL  TEMP  DEG.F  CYL-l  CYL-2  CVL-3  CVL-4 

263. 64~'"  391.56  " 404.48  -164.93 


C=l  I TFi'D.  = 8f  .26' 


HFATfP  TF^'P 


COniEP  TFMP  = 44.294 


R4.065 


^ AS /'-LEW  IS  OPFL  P'U'ARY 

DATA  03/26/76  CAOnEII  PEC  03/26/76  16:46:54.420 

FAC. SFX15 

PGM 

C003 

RDG  2504 

, 

LFAN-nUT-Tn,r.L  t app- 

?5  PTOr-SO  nFG.-HUN=30"-; 

MCPE  = 3.0000  NO.  SCANS  = 5 

- ’ 

EriGINE  TI^'tN^,  = ? 

5.000 

PEG.  PAR0MET3IC  PRESSURE  = ?8.9?0  P.ATE3  HP.=  160.00 

HC 

PATin=  2 

.1250 

COMO.  ATR 

Tr.f.‘p 

PRESS 

C=M 

DRY  FLPH  VAPOR  PLOW  PRESS  TOTAL 

,, 

51  .001 

29.940 

207.62 

964.60  2.5A05  14.672 

• ■* 

CP"P.  . FUEL 

TF  wp 
79.437 

PRESS 

5.3822 

PEA'S  ITY 
44.663 

TURRP  FLOW  Finw  TRPN  FPIP 

79.263  75.190  6.0408 

Contir'G  AIR 

Tcwp 

UOEL-HOPp 

PEL-Hnnr, 

FLOW  RFL-HUM  OEW-PPINT 

, 

57.629 

3.1005 

3.P657 

10143.  32.376  25.173 

REL-HU‘1 

1 

32.376 

2 

41.2B4 

humidity 

18.436 

? HPO  VAPPR  CrPRErTED  HP 
0.42336  156.09 

ENG.  CriND. 

F/A  ORY 

F/A  UFT 

FOU.  RATIP 

RPM-1  RpM-2  TORDUE 

RHP 

J 

• 

0.077950 

0.077745 

1.1634 

2T06.1  2707. 6 292.47 

i50.ro 

WFT  fnRPECTIOM  FAriHR  = 0. 

34962  FXHAUST  HOLE.  HT. 

=27.846  EXHAUST  DENSITY  = 0.072100 

F XHAUS'T 

FLOW 

r-AtE 

» 14  456. 

MFASDRFP  cpnc. 

PART  “FR 
HG  PP" 

NlLLinK  wft 
::  MPX  PPM 

Cn  DRY 

PFR  CFNT 

CP7  PRY  P2  PRY 

9»!> 

1P03.P  A57,P° 

rODRECTFn  CPNC.  TP  *i(rT  BASIS 

6.2705 

5.3275 

10.OC7  0.G52185 

9.2666  0.044338 

HC 

MPX 

i 

CO 

, , , , 

EPilSSIPf'  RATF 
FYISSinf'  . MASS/^PPE 

0.62447 
0. 0031223 

0.78790 

0.0039395 

59.916 

0.27958 

EMISFinN  «ASS/PATFG  HP 
MPne  F'US./STP.  CvCLE 

1.9515P-05 

1.0271 

2.4622F-05 

1.6415 

0.  0017474 
4.1604 

. 

C AL  . FU  Ft. , A IR  ^T  IP_  = „0^08pQ?  3__  "FAS.  FyEt  AIR  .PATIO 

_=  p.  077050  .0.1  F F.  j'EAS  . C_C  AU  . _ F/A 

PFRCENT 

= 3.8  136 

. 

CYL  TE"P  OFH.F 

CYL-1 

CYL-2 

CYL-3 

f YL-4 

-3.5753 

437.73 

416.  78 

400.89 

. 

::•.  ‘ 

EXT  GAS  TFHP  OFG. 

F FXT-1 
1253.6 

FXT-? 

46.979 

EXT-3 
75  8.  14 

FXT-4  SEXT-1  SFXT-2 

1254.6  1395.0  1390.1 

^ : 

ENGINE  PIL 

FGILT 

SOILT 

niLP 

MANIFOLD  PRESSURE  = 27.999 

lflfi.84 

222.15 

72.919 

OY.vn  CPNn. 

TORQIJF 

297.46 

RP  M 

2620.2 

CYL.PACK  PRESSURE  = 29.067 

. 

,, 

t 

INGUCTIPH  AIR 

lAIRTl 

lAIRT? 

TAIRTl 

TAIRT2 

51.446 

51.901 

-84.227 

49.664 

PPIPICP  AIR 

J r Avo 

07  7 

2.0543 

rprn 

53.215 

FLOP 
] 907.6 

1^* 

CFf  1 TFi-p.  = pc. 

•\  r;  A 

* P't  .165 

rf)0|  pq 

V 

j 

j 


NASA-LPWIS PPEU  MJ  N'ARV  DATA 03/26/76  CAPOETI REC  03/26/76  16;  5'2:  19.208 

LFArif^UT-Tn  tCL.  APP-25  PTnc-50  nFG.-HU’-^  = 3Qg ^ »>rPE  = 3.0000 NO.  SCANS  = 5 

ENGINE  TINING  = ?5.000  PEG.  BARn^FTRIC  PRESSURE  =28.920  RATED  HP.=  160.00 


FAC  SFX15 


PGM  r.003 


ROG  2507 


HC  RATIO-  24  12  50 


‘ CCMP.  AIR 

TEMP 

PRESS 

r.FM 

PPY  FLPW 

VAPDR  FLOW 

PPPSS  TOTAL 

59.089 

20.939 

207.32 

‘962.68 

2.3595 

19.673  ■ 

r.PMB.  FUEL 

T^V.P 

PP  ESS 

DENSITY 

TURP.P  flow 

FLPW  TRPN 

F PI  P 

.. 

ei .699 

5.3915 

99.609 

75.527 

73.399 

6.0705 

CCPLING  AIR 

UD^l-HOPO 

n=L-Hnp.p 

FLOW 

PFL-HUM 

DEW-pniNT 

~ 59. 

2.2779 

3.7399 

9727.9 

"'27.758  ■" 

23.700  ''  " " ' ""  " ‘ 

PFL-HUM 

1 

2 

HUN  ID  I TY 

r H20  VAPPP 

cprrec‘tfp  h'p 

4 ■ ■ 

27. 750 

99.909 

17.120 

0.39319 

156.02 

ENG.  FGNO. 

F/A  PRY 

F/A  WFT 

FQil.  PATIP 

RPM-1 

pp(i-2 

TDROUr  RHP 

0. 076295 

0.076059 

1.1300 

2703.9 

2705.9 

291'. 9f  150.  29  *’ 

WET  PPRRECTIPN  FACTOR  = 0.85363 


EXHAUST  HOLE.  WT.  =27.966 


' ■ PA’Rt  per' LLTON  WFT  " ‘PER  rCNT 

HEASURFP  CONC.  HE  PPH  NOX  Pn^'  CO  PRY  002  PRY 

U76.9  722.13''  5.1775'  11.969  

roRPETTEn  CONC.  TO  WPT  BASTS  . 4.A196  9.7901 


PXHAUST  DENSITY  = 0.072962 


f?  PRY 
o'.  053  78  5’ 
0.0A5913 


"FX'HAUST  flow  RATE  = 19335^ 


EMISSION  P.ATF 
ENISSIPM  MASS/NPPF 
F N I s S I on"  "MA  S S/'p  a'TFP  ■ H p“ 
MFliE  POIS./STP.  CyclF 


HC  NPX  CP 

'0.55909'  1.2315' ■ 95.902  ■ 

0.0027702  0.3061579  0.22991 

1 . 7 3 1 A.  pC. o"5  i .0409  r- 0 5 ^ ■ 0 . 0 0 1 9 3 6"g' 

0.91  179  2.  5656  3. 9213 


CAI .rUPL  AIR  PATIP  = 0.070326  MEAS.  FUEL  AIR  RATIO  = 0.076295  DIFF  MEAS.G  CAL.  F /A  PFRCENT  = 2.7291 


ENPINP  riL  ___  FP 

'0YNP''rS''’n7'  *TP 

_ _ _ 28 

iNnUCTIPN  AIR  _ I* 

'63 

PPIPCCF  AIR  XF 

<'5 

CEU,  TF>'0.  = SP.ptO 


CYL-l 

CYL-2 

CYL-3 

C YL-  9 

-195.15 

930.03 

922.96 

579.37 

■ FXT-1 

EXT- 2 

FXT-  3 

E XT- 9 

SEXT-1 

sexT-2 

1561.0 

200.70 

919. ?R 

1229.2 

1910.0 

1919.3  , 

- - 

FPII-T 

S5  1 1,  T 

PI  I..R 

MANi  miFi 

PRESSURE  = 

27.973 

707.31 

73.031 

T9RDIIF 

P P ‘-1 

C YL.FACK 

PRFSSIIPF  = 

29.000 

289. 76_^  _ 

2670.7 

lA  IRTl 

lAlPT? 

TA 1 3 T1 

TAIRT2 

53.611 

59  .OP-A 

10.57P 

50.107 

TF'^P 

PFI  TAP 

p3pp 

F LP'-i 

PR  .A  58 

1 . 1292 

53.203 

1 990.0 

r pni  £R 


u^,\jcr>  Tp’p 


it  4 


NASA-LFWI S- 


PRELl  NARY  DATA 


MODF 


, FANnUT-Tn,CUARPz25_BTnC:^^ 

._  n-n  pARCHETRK  pF^SyRE_f_2Brl20 

ENFIME  TIMING  = 25«0’^.0  ntG? 

rO><R.  AIR  


RFC  03/26/76  I6i55’.  37.  194 

4.0000 


Tfi'C  5EX15_ 


;.,V  C003 


NO.  SCAMS 


TFMP 


PRFSS 


SA-'^ES 


28.925^, 


CAM 

167.27 


DRY^FLnW_ 
767  .77 


RAT FD  HP.=  160. 00_ 

PPE^SS  J 
T4.4T5 


HC  RATIO=  2.1^0_ 


VApnp  Fioy.. 

i.96'45 


rCMP.  FUEL 


TEMP 

82.935 


PRESS 

5.4341 


OFMS  ITY 
AA.571.,_ 


turbo  flow  flow  tron 

5 8.085 58.29_6_ — 


FPI  P 
6.0378 


r.CCLTMG  AIR 


TFMP 


59.644 


UJjF.L-MOOD 
2. 8426 


del-hood 


3T774^ 


_FLOW 
966 1.4 


RFL-HUM_^ 

"28.183 


dew-poi  nt_ 


24.403 


PFL-HUM 


1 

28.183 


2 

67. 325 


HU’MOITY 

17.911 


1F"h?'q  vapor  'coRPFCtEO  HP 
0 .41129  _111*V^ 


TOROUF 


fiHP 


eng.  crr'D. 


F/ A DAY F/ A WFT  

-^75-928  0.075735  1.1333  24A1. 


"W?rToFP'Er,TlQM  FACTOR  =U785660 


"fxhAUST  mTCf . WT.  = 28.012 


eTwaust  density  = O.OI25T6  FXHAUST  FUUH  KBit  m 


piTt^^FR  million  wf"t 

MEASURjD_C^t^^ 

11  f i • J 


1155 .1 


. C0P8  ECTFD_  CONC.  to  WFX-l^-lli- 


fO  DRY 

"4.8563’ 

4.  1638 


"per  C.awT 

CO 7 DRY 

11.569 

9.9103 


02  DRY 

0.11435“ 

0.097953_ 


EAMSSi"’''  RATA 
E H I S S I PM  MAS S/''ODF 


"FM-ISSIDA  MASS/PATEO  HP 
MODE  FjM_S_:/3Ln  - 0-TCLF 


JHC_ 

0. 48C47 

0.0 40039  

"0".  6062  50  25 
13. 171 


MOX  

' 1.5693 
0.  13077 
6.3  008  1733 
54.  48° 


CO 


34.510 

2.8759 

0.017974 

42.796 


C AL . F UEI„AT  R_  ^AJ 


MFAS.^FUFL;  AIR  RAT  l_a_f_0 .075928  . 


OI  FF  mEAS^L — 


pYL  TpMP  DEG.F 

CY  L- 1 _ „ 

CYL-2 

415.79 

-8.1138 

409 .00 

EXf  GAS  TFMP  DFG 

.F  FXT-1 
17 23.9 

FXT-2 

-412.30 

812.66 

FMCIMF  oil 

E^ILT  

SPILT 

01  L'’ 

71  ,T1 5 

187.76 

. dyno  cono. 

? ^ 0 - 00 

p p M 

7351.6 

^ 1 NDUCT  IPM  AIR 

TA  IRfl„__. 

54  .6A*a" 

IMF'T? 
54.56A 

TAIRTI 
■ 70.171 

- ‘6  rTf  1 cl'  A t F 

■~"tE’‘-p 

P6  .427_ 

DCLTAP 

4.694?_ 

53.366 

CYL-4 

i.A4.95 


l^xt-4 

1257.4 


SAXT-1 
1354. 8 


SEXT-2 

1357.7 


vAMIfPLD  PRASSURr  - 26.333 
"C  YL.RA’ckTpA’SS'JRF  = 29.065 


_txt  'Tj- 


taipt? 

49.709 


"FLOW 

2067.6 


CEU  TE'^R- 


88.203 


HFATFO  TFMP  = P4.294 


aPOLFR  tamp  = 44.294 


^ F'ASA-LEWIS 

preliminary  OATA  03/26/76  CADPEII  RFC  03/26/76  17:42:13.550 

FAC 

SFX15  . 

PGM 

• LFAA’OUT-Tn  ,CL  .APP-25  RTnC-PO 

OEC.-HUY=30?: 

M 

OOF  = 3.0000 

MO.  SCANS  = 5 

• FMGIA'F  TIMIVG 

= 25.0CC 

nEG.  BAROMETRIC  PPFSSURF  = 23.920  RATED  HP.=  160.00 

HC 

RATIO= 

2.1250 

i ■ CPWR.  AIR 

TP  « P 

PRESS 

CFM 

PRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

' ' 'u  ■ ■ '■'. 

53.757 

28.930 

208.  30 

960.93 

2.3  86'5 14.676  ■ 

COVR.  FUEL 

u ^ . 

TP  HP 
82.521 

PRESS 
5. 3999 

OF  MS  ITY 
44.582 

TURBO  FLOW 
76.409 

FLOW  TROM  FPIP 

72.939  6.01D2 

•J 

i COOL!  MO,  AIR 

TP''P 

imei-Mnon  . 

DEI  -Hnnp 

FI  n).i 

PFi-mn  oew-point 

53.605 

3.1085 

3.9474  ” " ■ 

1C157. 

28.295  " 23.923 

RFL-MUM 

1 

28.2"5 

36. 024 

HIJV  miTY 
17.241 

r H2H  VAPno  COPPFCTED  HP 
0.39591  187.25 

•'  FVG.  COA'D..  ■ 

F/A  OPY, 

P/  A WFT 

POU.  PATIO 

RPN-1 

RP''-2  TORQUE 

RHP 

■<u-'  . 

C.C76310 

0. 076122 

1.1390 

'2  704.9  

'2706.0 '294.16  ■■  '" 

151. 

50 

WET  cnSRFCtfnN 

FACTPiR  = 0.85 

570  PXHAUST  M3LF.  WT. 

= 27.980 

EXHAUST  DENSITY  = 0.072448 

IXHA-O'S'f 

"ETow" 

^?*SUREn  GO\X,. 
! CrRHECtFD  CONC 

PART  PFR  MII.lIOM  HFT 
HC  PP'*  'JOX  DP'< 

1103.  6 ■ ■ .802.68 
. TOWFT  basis 

CP>  DRV 
'5.  08  84  ■■ 

.4.  3542 

PEP  CENT 
Cn2  ORY 
11.462 
9. 8079 

02  ORY 

"0.098070“"'  ■■  

0.  C 33  91  8 

— - 

: 

- ■■ 

- . E«i:$$'irA';,*..RATP''’~"^ 

- • F*'isS!Or-^_MASS/MOnE 

HC 

0.57162 

0.0G235S1 

A'O  X 

" 1.3  798 

0,0068991 

CP 

45.608 

0.22804 

« 

- 

FM,,1SSI0N  . maSSARATEO’  HP 
l YroE  Fvis./STO.  CYCLE  ■* 

1. 7863 P- 05 
0.94016 

4.3120F-05 

2.8746 

G. 0014252 
3.  3934 

ROG  2511 


aa 


CAl.  .FUEL  AIR  PATIO  - 0.q7f>02A 

CYt.  TF^p  OEG.F  CYt.-l 

^ ~ ..... 


.VPAS.  FUEL  AIR  RATIO  = 0.G76310 


riFF  f'FAS.6  CAL.  F/A  PFRCFNT  = 2.2466 


CYL-2 

428.3T 


CYI  -3 
411.23 


CYI -4 
-1R9.5S 


EXT  GAS  TfMO 

PPG.F  FXT-1 
1096.7 

pXT-2 

146.30 

EX'^-S 

963.40 

EXT- 4 
1334.4 

SF  XT- 
1392. 

_FAG1NP  nii^ 

FOILT 
■ 177.3>8 

SO  ILT 
“ 207.37 

OILP 

'‘73.243'" 

_ m-aMIFOLO 

PRESSURF 

DYAP  COND. 

T9RPIIP 
2 9? . 2 9 

r>  D f.i 
264?. 

cyl.back 

PRE  SSUPP 

I AOUCTIPN  AIR 

lAIRTl 

I A IPT2 

tairti 

TA  roT2 

53.275 

53.757 

-78.322 

49.307 

ORIFICF  AlP' 

TP"P 

36.550 

np(.  T/'p 

4.6573 

HPro 
'53. 313 

FLOW 

2954.9 

C'rl  L TPfP.  .= 

87.565 

jrr'n  X P4.‘==09 

fpni. po 

.SFYT-2 

1396.2 


NASA-LPWIS 


PPFLI MI  nary  data 


03/26/76  CAPDEt I 


RFC  03/26/76  1 7;  47;  58 ,6<>3 


FAC  SEX15 


PGM  C003 


RDG  2512 


LEANOUT-Tfl.CL  .APP-25  PTOC-SO  nEG.-HUM=30'’ 


MOPE  = 4.0000 


ENGINE  TIMiVr,  * 25.000 


BAROMETRIC  pressure  = 28.920 


NO.  SCANS  = 5 

RATED  HP.=  160.00 


HC  BATIO=  2.1250 


COMB.  AIR 


COMB.  FUEL 


CCOLINO,  AIR 


REL-HUM 


ENG.  COND. 


JTENP 

51T992 

Tfmp 

8C.743 

TEMP 

'55.935 


30.223 

F/A  ORY_ 
0.  075864- 


PRESS  CFM  DRY  FLOW  VAPOR  FLOW PRESS  TOTAL 

'287906“  ' 167.69  ' 769.81  ' 1.9215  14.498 


PRESS 
5.41 19 


DENSITY  TURBO  FLOW  FLOW  TRON  FPIP 

44.629  61.437  58,401 ^J*?532 


UOEL-HDOD  DEI -HOOD 
3.1005  3. 9189 


FLOW 

'16143". 


JRFL-HUM 

■30.223"" 


OEw-pni^^ 

2 3^9 43 


2 

68.155 


HUMIDITY 

17.47? 


M H2'n  VAPOR  Cnpp.ECTEI)  HP 
0.40122  119. 55 


F/A  KFT EOU.  RATIO  RPM-1  _ 

■0.07567"5  'i.  13  23'  ■2434.5" 


RPK-? 
243‘5  .2' 


TORQUE 
"2  5 8 '■.'SB' 


_BHP 

r20.00 


wet'c'o'rpecti = 0.85643 


EXHAUST  mole;  w1^.  = Ys.017’ 


FXH'aUST  DENSITY  = 0.072544  EXHAUST  FLOW  RATE  * 11443, 


...  'PAPT  PER  MILLION  WET  PEP  CENT 

MFASURED  CONG.  HC  PPM NOX  PPM  _ _C0  DRY C02  ORY  _ 

■ 12U.9  ■"  1161.9'  ■'  4.9297"  11.467 

CcppfCTED  CONC.  Tr>  WET  BAS  IS  4.222? *’382_ 


_02  DRY 
■'0.15566" 
C. 13332 


EMISSTOm  rate 

EMI  SSI  DN_  mass/ »^DE 

■EMissinri  ma's's/pated  hp 

MODE  EMIS./STD.  CYELF  ^ 


HC  NOX  __  CO 

"0.49783  l'..5  822  35.077 

0.041485 _0..l3135^ ,.-2.9  231 

■ ' 0.66'02592"8  6.66682407  0.018269 


13.647 


54,938 


43. 498 


CAl.FUEl  AIR  RATIO  =_  O.j077566  -ME*?*,  FilfL  AIR  PATIP  = 0.075864  0 1 EF_^AS_.  E°_C^ 


CYL  TEMP  OEG.F 


CYL-1 
-117. 77 


■’ext  GAS  TEMP  PEG.F  cXT-1 
1208.2 


FAG  IMF  OIL 


DYNO  COND. 


FO  ILT 
183. 83" 

"to'poue 

26  0.98 


CYL-2 
■397; 74 

"~Exf-"2 

-454.00 

SORT 

194.36 

2356.5 


r.vL-3 

406.45 

"fxT-3 

823.29 

ORP 
71 .343 


CYL- 4 
'-285774 

■ EXt-4" 
1270.8 


SFXT-1 

1343.8 


SEXT-2 

1346.8 


MANIFOLD  PRESSURE  = 26.346 


CYL. RACK  PRESSURE  = 29.063 


INDUCTION  AIR 


I A IPTl 

■51  .■a64' 


[A IPT2 

■51.99'?' 


TA  IRTl 
■-•3 . 2 061" 


JAIRT? 
A 9. 7 6 8 


OP  IF  IFF  AIR 


T F p 
84.287 


cell  TFMP.  = 85.7Pf 


OELTAP 

4.6711 


pppP 

53.243 


MEATEP  TEMP  - 84.592 


FLOW 

2966.6 


COrLFR  TEMP  = 43.778 


r 


■...fl'C  


N*Sfl-LEWlS IMir'AP.Y  DATA 03/26/76  CADDEl  I RFr  03/26/76  16  :06:03.691 

LF  ANrUT-TP  ,c  L t APP-25  RTOC-FO  nEG.-HIJM=30'^ ; ” 3.0000  N3  . SCANS  = 5 

FAT, IMF  TtMlNG  = 25.000 OFG. FARDHFT^ IC  PRF$SUPF  = 28.920  RATED  HP.=  160.00 


FAC  SFX15- 


PGN  C003 


ROG  2514 


HC  PATinx  2.1250 


- CjjMP  . AJ  P 

■ cp“^^'fl 

•r’ 

f PPL  INC  AIR 


R EL-HUM 


_TF^P 
54 .066’ 

~i¥Vp 

82.803 

TFI'P 
■ 5^ . 157 


2'>.0  71 


PRFSS__ 
'2  8. ’8  93 

"‘press 

5.4041 


_CF^  _ 
206.90" 

"dems  ITY 
44.575 


DRY  FLPW 
961. 91  


VAPORFLOM  PRESS  TOTAL 
2.4618 14.678”’ 


TUORP  FLOW  FLPW  T ROM  F"pTp 

_72.238  71.086  6.0342 


UOFL-HOPD  _ DEL-HOOD 
"3.0717  ~J.P.77A  ■ ■ 


FLOW 

10090. 


RFL-HUM 
'29.071  ■ 


DEW-PO IMT 
'24.643 


50.707 


HUM  I n I TY 
17.915 


Z H?n  VAP’PR  CORRECTED  HP 
0.41139  155.25 


F/A  WFT 

0.073712 


F2!f’»._FnMp. F/A  PRY  F/A  WFT  EOH.  RATIO  pPM-1 

'0.073P01  ■ ■’0.073712  T.  1030‘  2707.5"'"" 

WET  CORRECTION  faCTPP  = 0.85193  EX’hAUST  MOLE."  "wf~^  2B”ri82^ 

PAOT  PER  MILL  IPM  WFT  ■"  ■ PFR  CENT 

MEASURFP  CPI'C.  HC  PPM  NOX  PPM  CO  DRY  CP?  DPY 


FPM-1  RPM-2  TOPOUF  RHP 

1.103b'  "2707. 5"'  "’2709.  r ■"289. '53  149  . "26“ 


EXHAUST  DENSITY  = 0.072’969 


PApT  PFR  MILLION  WFT 
MEASURFP  Cnr'C.  HC  PPM  NOX  PPM 

9PF.00  " 671.03 

CrPRFCTFO  CPNC.  TP  W^T  BASIS 


Cn  DRY 
4.  38  08' 
3.7324 


PFR  CENT 
CP?  DRY  _ 
11.763 
10.022 


n?  DRY 

■o.063  04‘6" 

C. 053714 


“f'xha’us't  fIpw'rate  * 


FMI SS I PN  RATF 
FMISSrOh  NASS/MPPF 
EMISS  IPN  " HASS/p"'A"f"Fn  'ho  ■ 
MPPE  Fm] s./stP.  CYCI  F r 


HC 

0 .50  740 
0.0025370  _ 
"i. 5856F-05 

0.83453 


NPX  cn 

‘1.1331  38.452’  ■ 

_0. 0056657  0.19226_ 

3.5410F-05"  0.  0012 01 6’ 

_2.3607 2.8610 


cal. FUEL  AIR  RATIO  _=  0.076551  f'FAS.  FUEL  AIP  RATIO_=  0.073°0l  DIpf  MEAS.E  CAL.  F/A  PERCENT  = 3.5863 


CYL_TEMP  DFC..F 

CYL-1 

-118.65 

CYL-2 

■ 451. 50'  ” 

CYL-3 

’ 43  5.  1 5 

CYL  -4 
-25i'.  72 

— 

. E’X T ’ r, a"S ~ T E M P P EG"; 

F EXT-1 
624.51__ 

EXT-2 
303.70 

^EXT-3  ~ 

_ 1027.9  __ 

~Txt-4 

1329.1 

SFXT-l 

1458.5 

eng  IMP  OIL 

FOILT 

188.87 

STILT 
"205.  16 

OILP 

""  73.0  31" 

_ NAM  I FPL  D 

PRESSURE 

-■  P YAI?  GPND. 

'“tprou’e 

297. 38  _ 

RPM 

_ 2638. 0_ 

CYL .RACK 

■p"R  E SSU'RE'" 

INPUCTTPN  AIR 

I A 1 RT 1 
' 5?.  .593" 

1 AIPT2 
54.066 

TAIRTl 

115.43 

TA  1RT2 
"49.57r  ■ 

— ---  

. nR'lF  t CE  aTr"  " 

"■f=''p  ~ 

_ 66.  733  __ 

""""OELT  AP"" 
4. 6525 

PREP 

53.317  __ 

■’"FLOW 
2954  .5 

- 

CFlL  TFVd.  = 8H. 

f’p? 

HEAT  FR  TF‘« 

P = 84.668 

COOLER  TEMP 

• SEXT-2 
1461.1 


PGM  C003 


r'  ftS/i-L  EV  IS 


PP.FL  IM  INARY  OA'TA 


Q^/Zb/lb 


: a.ooei  I 


REC  0^/26/76  18:10il8.05» 


FAC  SEX15 


RDG  2515 


J 


i 


I F A>'niJT-Tn,CL  tAPP-25  RTPC-50  0FG.-HUM=30g 

FKGINE  T IMIMG  = 25.000 

C.n>-‘B  . MR  TFt'P 


MCPE  = A .0000 


B A RH  HFmC  PRFSSUPE  = 28. 


'52 .165 


PRBSS 

28.'?A3 


r.FM 


166.95 


npy 

'766.  8 B'"" 


cnwp.  FUEL 


TF'‘'P 

81.677 


PRESS 

5.4625 


PENSITY 

44.604 


COnU^iG  MR 


_TEMP 
■■■56 '^'85  9" 


uoEL -unno DEL-HPnn 


3.0P75 


3. 9563 


TURBO  FLOW 
57.491 

_FLOW 

10119. 


P FL-HUM 


30.853 


2 

69.101 


humidity 

17.973 


0.41271 


FNf,.  COLD.  P/A  flRY F/  A WFT , 

— '0.074437  0.074246  l.lllO  2431.7 


“WET  "r'cTP  ECTI  PN'Fp-  .’ok"  = 0.  8576T'  ' EXHAUST  Mnl?;  WT.  - 28.137 


'-i 


w' 


FEASUREr  COMC. 


'nApf  oER  M ILLION  HFT 
iir  ppM  rjFlX  PPM  _ 

1093,3  1255.0 

GPRRFCTFC  CONC.  TD  VI FT  BASX^ 

HC 

1.44518 
0.037C98 


Cn  DRY 
' 4.  212  5' 
3.6128 

MO.X 


PER  CENT 
C02  PRY 
'11.830  ■" 
1C.146 


rn 


1 wn  . SCANS  = 5 

>0  RATED 

HP.=  160.00 

HC 

RATIO*  2.1250 

VAPOR  FLOW 

PRESS  TOTAL 

“1,  96^0 

14.484 

FLOW  IRON 
*57#  084 

FPIP 

6.0192 

pFi-MtIM 

OEW-POINT 

■”30.  858 

”24.453 

Cr'PRFCTEO  HP 
11 8*  6*> 

RPM^2 

TORQUE 

BHP 

”2432.2 

■257.16 

'119.06 

■ exhaust  DENSITY  = 0.072852 

EXHAUST  FLOW  RATE  * 11337. 

0’7  na  V 

CA 

0.14405 

0.123  55  — — 

“EMiSSirf'  RATF 

F*'  I SS I ON ”A  s S/ri^n.l__ 

' Bf  I Sll'ON  MAST/RAf  EO  HP 
M pn F F " I S . / s T n_.  CYCi  E 


1.6932 

_p.V41_10_ 


0. '00 023 1 86 

12.203 


0.00088185 

58.790 


29.736 
2.4780  _ 
'0.  Ol  54H7 
36.875 


Col.FuFL  AIP  P at  IP  =_  0 .0719_5_8_ 


MEAS.  fuel  air  ratio  = 0. 074427  __.njf.F_I^S.8_C^^F^.PJR^^^ 


CYl  TFMP  OFG.F 

CYL-1 

CYL-? 

CYL-3 
"410.  01 

CYL -4 

31.642 

-40.101 

404.20 

. F'xfGTs'TFMP  PEG. 

F FXT-l 
1665.5 

FXT-2 

-421.98 

FXT-3 
1065. 3^ 

EXT -4 
_ 1332.8 

fnginf  niL 

fdilt 

SDILT 
200.54  ■ 

PU  P 
■‘71. 5 33' 

MANIFOLD 

187*53 

. ffYNn  coi'O. 

TOPCUF 

252. 10 

P P M 

C YL  • BA«  K 

IMPLCTirN  AlP 

I M FTl 

IA1FT2 

TAIRTl 

'103.27’ 

TATRT7 

51.628 

52.1 65 

"''■pRl’FIC'F  AIR 

— TFMp 

85.077 

DEI, TAP 
4.6811 

PRFP 

53.330 

Ft  n w 
2967.4  , 

SEXT-1 

1374.8 


SEXT-2 

1377.1 


8- 
-&fr 


^ . . 


rci_L  TRf'P. 


87  .I3j 


MEATFR  TFNP  = 84.532 


CPPLBP  TFMp  = 43.  551 


NASA-I.FK1S  PPEL  1*1  inary  DATA 


03/26/7f)  CADDEl  I 


RCC  03/26./76  16:24:37.066 


FAC  SFX16 


PGM  C003 


POG  2517 


L E AMO IJT-TP  ,r  L , A P P-2 5 P TDC-5  0 

0FG.-HUM=30?! 

H.FDE  = 3.0000 

NO.  SCA 

ENGIME  TIMING 

= 25.000 

DFG.  8ARDMETTIC  PRESSURE  = 2R.920  RATED 

COMB.  AIR 

TFMP 

PRESS 

CFM 

DRY  FLPW 

VAPOR  FLOW 

52.893 

23.905 

206.75 

961.50 

2.4308 

COMP.  FUEL 

TF  MR 

DRESS 

D5MSI TY 

TIIRPO  FLOW 

FLP'W  TRON 

P2.345 

5.4188 

44.587 

73. 152 

71.725 

C DPI  IMG  AIR 

TE^P 

UDEL-Hnno 

DFl-HnP,n 

FLPW 

RFL-HUM 

53.389 

3.2015 

3.8il3 

1C325. 

29.962 

R EL-HUM 

1 

2 

HUM  I f'  I TY 

% H2C  VAPPP 

CP.PRECTcO  HP 

29.062 

0.91609 

17.697 

0.40639 

155.57 

ENG.  CPMP. 

F/A  DRY 

F/A  WET 

EQU.  RATIO 

RPH-1 

PPH-2 

0.074597 

0.074409 

1.1134 

2700.9 

2702.0 

HC  RATin=  2.1250 


14.669 

FPIP 

5.9353 

OEW-Pni»IT 

24.403 


TnPQUF_ 
2 9i . 41 


RHP 

r49;86 


WET  CflRRECTIPM  FAC  TOP  = 0.85544 

_ ~ PE®  Will 

MFA  SURFr  CPNC . HC  PPM  -■'I 


EXHAUST  MnLH.  WT.  =28.123 


PART  PEP  M ILLIPK'  WFT  PER  CENT 

MFASURFr  CPNC.  HC  PPM  -■'lOX  PP*‘  _ _C.P  ORY CO?  DRY 

1018. 7‘~"  339.39  "'4.3686  11.785 

CPPRFCTEO  CDN'C.  TO  WRT  OASIS  3.737C  10.081 


EXHAUST  DENSITY  = 0.072818 


P2  DRY 
"0,073007 
0.062453 


EXHAUST  FLOW  RATE  = 14  2T2." 


ERISSIPA'  RATE 
EMISSIPN  MASS/MPDE  _ 
EMISS  ini’  ■■'.MASS/PAT  ED  "PP 
MPPE  FMIS. /STD.  CYCLE  T 


HC  __NOX  ___  cn 

"0.52614 1.5053  38.597 

0.00260C7 _C. 0075264  0.19294 

"1.62  '=48-  05  4.  7040F-  6'5  0.  00120V8 

0.85549  3.1360  2.3711 


FAl  .FUFL  AIP.  RAT:p  = 0.076488  MEAS.  FUFL  AIR  RATIP  = 0.074597  ^^DIFF  MEAS^C  CAL.  F/A  PERCENT  = 2 .5350 
CYL  TEMP  DEG.F  CYL-1  CYL-2  CYL-3  CYL-4 


CYL-1 

-236.ro' 


"ext  gas  TFMp:  pen.F  CXT-l 
1334.9 


E MG  IMF  PTL 


DYNP  CHAD. 


INDLCTION  AIP 


C'  P I F I C F A r P 


PPILT 

190.40" 

"topoue" 

286. 19 

lAlRTl 
'52. 393" 

T5MP 

65. 9G9 


CYL-2 

446.22 

■ F.Xt-2"" 
132.34^ 

SPILT 

'212.16 

"rpm 

2638.9 

I A1PT2 
"52i 893  ' 

■ DFLT AP 
4. 6445 


CYL-3 
431. 04 

"EXT-3 
1052. 5 

niLP 

72.855 


TAI8T1 
'12  0.6  3"' 

"pppp 

53  .3  55 


CYL-4 
'-i  34.  86 

”FXt"-4""' 

1273.1 


SEXT-  1 
1437.8 


SEXT- 2 
1440.5 


HAN  I FDL  D PRESSUR  F = 28. 060 
TH'.bTCK  PRESS'URE  = 29.08F 


TAIRT2 

'"49.151 


FI  DW 
2«54  .2 


CEI  L T5YP,  = 88.36., 


CPPLI-P.  TF‘'P  = 43.  542 


y 


/ . 


• N ASA-L  IS 

PRFLI'^INABY 

DATA  03/26/76  CAOpFlt  PFf  03/26/76  18:51 

:05.812 

FAC 

SFX15 

_PG«  C003 

RDP.  ?*5?| 

LFAA'HUT-Tn.CL  ,APP-?5  PTDC-50  DEO. -HUM=30^: 

MODE  = 3.0000 

N'O.-  SCANS  = 5 

= 25.000 

OEG. BAPCHFTRIC  PHFSSURE  = 28.920  RATED 

HP.=  160.00 

HC  PAT!0= 

2.1250 

COMB.  AIR 

TF»1P 

PRESS 

CFM 

nPY  F|_r>w 

VAPOR  FLOW 

PRESS  TOTAL 

' ■ ' • 

53  .384 

28.929 

207. 10 

962. 84 

.2.4157 

"14.668 

■■*■  ■■■■  

TF‘1P 

82.908 

PRFSS 

5.4209 

dfaisity 

44.572 

TURPn  FLOW 
71.369 

FLOW  TPOm 
67.  44  4 

FPIP 

5.9997 

cnni,  lA'n  AIR 

TE^'P 

UDEL-HOnO 

DEL-Hnno 

FLOW 

RFL-HDM 

OEW-PO INT 

■ 



58.578 

3.0335 

4.0761 

10020. 

29.201 

24.258  ■ ■ ■ 

■■“■**"  ■ ' . 

1 

2 

19.158 

HUH  I D I TY 
17.562 

S H?n  VAPOR 
0,  4032.9 

COP.RFCTEn  HP 
152.71 

EMC  A.  C^^'0  

__-_F/A  nRY_ 

_F/ A WFT__ 

EOU.  RATIO 

RPH-l 

Pp*i-7 

TOROUE 

8 HP 

' *■"  ■' *•■' 



0 • 0 f 0046 

0.069871 

i.0455 

2707.2 

2709. 0 

2 85.49  ~ 

- 

HrT  CPRPFCTIf^f'f 

FAC  T'-'P.  = 0., 

86533  FXHAIJST  F'DLF.  HT 

. = 28,512 

FXHAUST  DENSITY  = 0.073825 

E XHAUST 

"“fTow"  rate~^ 

13988. 

P4PT  PFO  >irLLinM  WPT  .-.  . ^ 

MEASUR  FD  CnNC  .^  _ HC  PPi‘  MOX  PP(^  _ Cn  O^Y  C02  n“Y  n;>  pRy 

7r,3.«1P  2101,. b ’ ” i’0976  l2.fifiA  0. 20204' 

COPPFCTFP  rPNC.  TO  wrr  UAStS  1.6421  11.151  0.17561 


FPISSIO  RATF ■ ■ ' '■ 

FEissio''  ^■Ass/^'^^fc 
FNISSinr-  •lASS/PAfFn  HP* 

A"roE  '^f'ls./STP.  rycir  » 


H'" 

b .3fi36i'" 

0. 0019180  _ 

1.  19ePF-05 
0.63C93 


NHX 

' 3.4  9 74 

, _C.0174P7 

"'b.  ooo'iogTg” 

7.286? 


rn 


16.676 . 

,0  .083382 

'O. 00052114 
1.240P. 


CAL.FUFl  AIR  PATIP  = 070642  «FAS.  FIIFL  AIR  RATin_=  0.070046  OIFF  MEAS.S  CAL_.  F/A  PFPCENT  = 0 .35051 

CYL  TpHp  pfg.F 


CY1.-1 
- 146.71 


EXT  GAS  TFMP  nrn. 

F ■':  xT-f 
1080.6 ^ 

FNCiI  he  ni  L 

fotlt 

189.48 

DYAO  CONO, 

T9 POUF 
281. 28 

I mduction  air 

TAIRTI 

57.847 

ppiF  rrr  a ir 

“ 1 

r Y L-2 
444. 85 

'fXT-2" 
479. 36 

SniLT 
252. 75 

RPY 

2608.P 

I AIRT2 
53,3  84  ' 

OFLTAP  ■ 
4.  64  5 8 


CY  1.-^ 
441.  57 


CYI.-4 
-2 5r.88 


FXT-3 

1209.4 

0 1 1,  P 
73.255" 


FXT-4 

1349.0 


SFXT-1 

1498.8 


SEXT-2 

1501.2 


“APIFOLO  PP.FSSURF  = 28.078 


TAIRTI 
-5  0.8  05" 

■pPFP 

53.263 


CYL. BACK  PRESSI'RF  = 29.080 


TA  IRT2 
'■■49.2  56 

FI  r>w  •'* 
2«‘=4 .1 


cm  rri.p. 


8 8.^1 


HE  AT  FP  T F‘'  P = P4 .612 


CfT>LFR  TF '-*P  = 4 3.298 


K'ftSA-LFWIS  PPFL1MIMAR.Y  DATA  0372^7^ 

LE  AMnUT-T0tCL.AHW5  RTDC-EO  DEG. -HUK=10.1, 


CADOEI ! 


REC  OR/R6/76  18^55:18.069 


FAC  SEXIS 


RGH  C003 


RDG  2522 


MODE  = A .COOP 


ENGI'.'E  TIMING  = 25.000 


RAPOMFT^IC  PRCSSUP.C  = 


NO.  SCAMS  ==  5 
RATED  HP. » I60»00 


HC  RAT10=  2. 


COMB.  AJ« 


COMP.  FUEL 


COr’LIMG  ATR 


■r  E'L-hTjm 


ENG,  CT^  D. 


temp 

'54.284 

TEMP 

P3,P13 

_TEMP  _ 
5RT293' 


27.867 

F/A  nRY__ 
"o'. 069056 


pnp,-c  rPM  PRY  FLPK  vapor  flow PRESS  TP T_AL_ 

-as  ;lt7 T7T.-99 WO.-sr 2.001  0 

■pRfSS  OEMSITY  TURBO  'FI 'nu  FLOW  TRON 

5.42^f  44.549 5_7,_840 55_.2_80 6^0390 


UDEL-HOOD  PEI- HOOP ^FLPW  _ 

~3T090'3  3'^  3832  10124. 


_REL-HUM 

27.''867'" 


dew-point 

23.998 


2' 

10.577 


"hIT'II'dITY  T"H20  VAPP'R  CCP.P.'E'rTED  HP 
17.^97  0.40J.80 11P-E6 


F/A  WET E^t}U.  RATIO  RPP-1-  . 

0ld68884  1.0307'  2431.8 


_RPM-2 

243'f.'F 


torque. 

2 58. '5  b 


PHP 

119.69 


-WET  "CpTR  EC  T!  ON  F-A~C~fnp/=^  0.86  075 EXHAUST  MOLE,  WT.  = 28.532" 


EXHAUST  DENSITY  = 0.0/3T/5  EXHAUST  f-LUH  «<! 


"part”  PER''"NiULI  ON  WET 

mfasupep  comc. H c PPM £E-1 

566.56  1973,4  2.  6244 

CPPPECTEP  CO  NC,,^Tr„  w ft  _8  AS  I S, * ? ‘i  19.. 


■pFR’  CFNl 
CP2  P^ 
'l2'r2  92  ■" 

10.530 


02  DPY_ 

0.61124 

0.52612 


F PI  SSI  CM  PATE 
FMISSfT'N  maSS/mOPE 
EM  i is  1 pn'*'  M AS'S/ P'AT  ffrt"  HP 
MPPE  EMIS./ITP.  eVCLE  •>: 


HC  MP’<  ..  - - - - 

‘6  .23617  ‘2.720 

0.01  9631  0.7,2723 1*586? 

"O.OOOlTSOO  " ■ 0.'0014202  0.  0099181 

6.4739  94_._670 23.615 


MF  FATjn_j  p.06«a5>. 


CYl  temp  PFG.F  _ C.YL-1 
. — — -■  l;-^a6.oo 

■~F  x'T  ~G  a s“'fp  MP'Tf^f'  'Fx'f-r 

1797.5 


FNGTNF  DK 


‘'6'YMa""c'nf'P." 


INnUCTIFtM  AIR 


PPIF  IC  A IR 


C.CLL 


F^UT 

137.65 

""fn  B oiTF 
264. C9 

lAIPTl 
'53. 757 

"tp'<p" 
86. 7°4 


CYL-2 
■■  414.77 

“EXT-?"” 
-250.2? . 

SniLT 
192.  60  ' 

P.PM 

2366.3 

_ I AIPT? 
54.284 

OFLT  AP' 
4.5489 


CYL-3 
404. 15 

0X7-3™' 

614.04 

9U  P 
71. 8i9 


TAIRTl 

3.2079 

"nRFP 

53.351 


E7L-4 

"B0."i12' 


FXf-4 

1276.2 


SFXT-1 

1434.4 


SEXT-2 

1436.2 


3P.797 


nr  at  I"  3 TEMP  = 


M AM  I FPL  P PRESSURF  = ,26  *931 


“CYLTBACK  PRESSURE  = 29.080 


TAIHT?  

'"49.610 

'"“Fl'n'w  ^ 

?9?3.2  

CrOlFR  T8MP  = 43.  262 


84.619 


^ Mioiao^ 


RCC  03/26/76  1 9; 02 ;3l ♦ 2 10 


^AS.-LEWIS  ■ oPP.r.TMAnv  DATA  03/26/76 ^03_^2^I. 

, .A-..nuT-Tn.cu,/PP-25 ^inc^F_G,:,H^ : __MCDE^^.0000 ^canl.^5 

^ PNCINE  TIM.MO  = ...000  P^O. B^OMPn.!  5_  PPFS  -TED  .P.^C. 


FAC  SEX15 


pr.H  C003  ROG  2524 


HC  RATI n=  2. 


r.P'iB.  AIR  Tppp 

— — : 51.528  23. 

ToTfpTWFT"  ' p'^'e 

''li2‘0i_, 

COOL  IMG  AIR  __  TP'*P  OOF 

■ - .5.560  3.1 

~p'EL~  wj"“  I ^ ; 

_3l«?74_.._ 3.‘ 

PMC.  roNn.  F/''  0RY____.  F/f 

—  ~—  (j-,0|i,qQ75  0.1 

in-T*' 'cn B'lTFriTni'*  factor”  = o»06  080  , 


nncCC  rpM  l’’^T  rLV/W  yxr^.-i^  . . _ 

2l:«37 i07-.T5----"“963:9-2  ' -T  2:4192  14.  667 




PRY  FLOW 
96  3 .'91:  ’ 


VAPOR  FLOW  PRESS  TOTAL_ 
^:4“m  * ”14: 667 


TEf-iP 
p 1^20L 

TPMP 

.5.560' 


J'l  •?74„.„ 

F/A  dry 

o'.  06  90  75 


llDFL-Hnnn  J}PL^Hnnp_ 
3.1393"”''  3.7426 


FLOW 

10213. 


3.2663  .J 


Hu-noTTY 

17.568 


’'t~H20  vapor  COPREFTED  HP 
C. 40343  1^3.58_  


F/A  WFT  FOU.  PATtn  RPM-l 

0.06B902  ” T.0310  2.707.2 

■'■■^XHTuTf*  MO LF : wf.  = 2'8.530 


RPP-2 
'27C7. 9' 


TORO'JF 
23  7.  Si" 


RHP 

140.35 


--  EXHAUST-TENTfrY-T-OTTeTi  FXHA-UST  FLnH  PATf  - 13982. 


measured  CDNC.  HC  PPM. 

767  .PR 

CnRPFCTFD,  CONC.  TO  RFT  BASTS 


PART  PFR  'mi'll  ION  WFT 

PPM  MOX  PPM  ORY 

767  .QR  ■ 2150.9 1.90  39 

1 ucT  OA.i.  1.6389 


PER  CENT 

cr?  nPY 

12.889 

11.095 


02  DRY 
■0.21294 
0.18330 


■"EMISSiro"  RATF 

EMISSION  MASS/MOpF 
‘'EMI55;1P^  maSS/PATFO  HP 
wont'  E'U  S. /STO.  _C  YCl  F _R 


HC  NOX  CO 

■o.3P‘^51'  *'3.5790  16.637 

0.0019275  0.  017805,._.  0.0P31B6_„ 

■1.2047F-C5  0.00011184  0.00051991 

0.63406  7.4562 1 ;.?_379  


CAL.FUFLAIP  >ATIo'To;070625‘;,  mfAS.  FUEL  A I R RATIO.,  0.06^075 D IFF  .MEAS,  E , C AL,..F,A  PFRCFNT  = 2.2443 


CYL  JF"0_nEr,.F 

CYL-1 
' 62  .88  5 

CYL- 2 
432.54 

CYL-3 

'434.93 

CYL-4 
' 13T696 

**■ 

ext"  GAS  "tem"p  "oeg: 

:F”EXT-Br 

1405.9 

~ FXT-2' ' 

400.54 

EXT-3 

_ 1219.8  _ 

FXT-4 

1404.2 

SEXT-l 
1492.  1 

ENGINE  on 

foilt 

138.63 

SOILT 

'207. 11 

01  LP 

' '73.203 

manifold 

PRESSURE, 

D V N o~ c O’' n ,r " . 

“'t^poue"” 

279.62 

PPM 

2630.8 

CYL  .PACK 

inductiom  a ip 

lAl RTl 

IA1RT2 

TAIRTI  _ 

JAIRT2 

~51  .054 

51.52  8 

100. 26 

.... 

■ORIFIfE  AIR 

■~TF "P ■ ” 
84.551 

"OFLTAP' 

4.63"1 

pppo 

5-^.4l0 

Fi.nw 

2956.1 

CPU  TCP.  = 8.' 

. “7.1 

nr  ATFR 

TF'tp  s n4.6'T5 

cooler  temp 

fFXf-2 

1494.1 


NASA-LEV!  rS 


PR  FL  I'-*  TM  AP.Y  FTAT  A 


03/26/76 


CADOEI ! 


RFC  H3/76/76  19;lQt07.7A5 


FAC  SEX15 


PGA  C003  <^0*^  2525 


MfOE  = 4.0000 


L F AK'nuT-TO.CL  » APP-25  BTDC-50  PEG. -HUM  SOX 

....Fir,  . FF.aoo  FEG. 


ND.  SCANS  = 5 


4 


rated  HP.=^  160.00 


HC  RATIO*  2.1250 


CQNP.  AIR 


TEMP 


PRESS 


f-FM 


52.920 


2 3. '8  6 7 


175.08 


nPY_Fj^PW 
"806.15 " 


VAPOR  FI^W PRESS  TOTAL 

lV530 


2'.  6 13  I 


^ — pTTpss density  TURBO  FLOW  FLOW  TROM 

COMB.  FUEL  TE  <P^^  44.537 ^5  8,597  _55,5«___ 


FPIP 

6.0516 


com  IMG  AIR 


/ 


Tcmp 


56  .922 


nOEL-HPOO 

3.0800 


DEI -HOPO 
"3. 8716' 


JFLPW 

10105'; 


PEL-HUM 
29.286  " 


OEH-POINT 

‘23.993 


pEL-HUN 


1 


29  .236 


2 

8.1788 


HUEu/PI  TY 
17.4B0 


7.  H2P  VAPOr  CORRECTED  HP 
0.40141  H9;79_ 


ENG.  CON0._ 


_F/A  DRY 

oVci'89f:0' 


F/A  Vs'FT__ 
0.068789 


EOU.  RATIO  8P’-‘.-l__ 
"1.0293  2433.6 


PPM-2 
"2434.  9~ 


_TPBOUE_ 

25972 1 


BHP 


120.11 


-•wErcnRPECTTmrF  EXHAUST  Mni.E^  WT.  ="2n."540 


-fxhausj"dWsTty^  exhaust  flow  KA.r  = -776^7 


-£5 


j“pq'(j'‘TritLinr-!  WET 

measured  rONC.  HC  PP“. '''O.X  PPM__ 

" ” ‘=74..36  1987.3 

COPRFCTED  CnMC._TO  McTj^ASIS,  


cn  DRY 
'2.6997 
2.3213 


PER  CENT 
C02  DRY 
"l  2.  2 54  "■ 
10.536_, 


C2  DhY 
■'0.63702 
0.54773 


"E SSI  r/l  RATE 

F M I -S  S I p^' M AS  S /M_00  r, 

EPISS ten”  MAlS/PAfED  HP 
MOpF  Fm_1_S./STD.  rvCLF  7 


HC  -^.-7 

0.24122  2.7587 

0.020102  __  0..2.2989_,_ 

'0.00012564  0.001436  8 

6.6126  9 5.786___ 


CP 


19.698 
1.6415 
O.Oio‘259 
24  .4  27 


CAL.FUEI  AIR  RATIO 
CYl  temp, deg. F 


0 .07088  8_ 


MFAS..FUEL  AIR,PATlq„=  0.068960.. PI  FF  7-FAS,  C „CAL,..  F/A  _ PERCE  NT  =.2,.7960. 


ENGINE  OIL, 


"dyno  COND . 

INrUCTIOM  AJ_P. 

■pRiFirE' air' 


CYL-1 
246, *38 

CYL-2 

■"410,36 

CYL-3 

397.49 

CYL-4  • 
-7.'2357 

rfxt'-r 

1501.7 

EXf-2 

-197.4? 

“'EXT- 3 
322.56 

Ext-^  SEXT-I 

1272.2  L933.<; 

EPILT 

‘i'87.57 

SPILT 

" '"■‘195.90 

01 LP 
71.943 

RAMI  FOLD  PRESSUP7 

"Tn^uF 

264.30 

RP'-' 

_ .2376.° 

CYL. BACK  PRESSURE 

I A I P T 1 
■ 52  .411 

lAlRT? 

■■"  52.920' 

TAIRTl 
139,  73 

TAIRT?  

■*"49.3  62  ■ 

"tE  '-P'  " 
85.693 

DEI  TAP" 
:4.6?8‘= 

PRFP 

53.139 

""""Fi.nw 

2950.7 

or.  7 

mfatFW  Tt-’ 

P = 84 .689 

CO''l  ER  TFMP 

SEXT-2 

1436.0 


Nflfjft-tFwlS  PRFLlHtNARY  DATA 


O'V/01/76  CADDEIJ  REC  03/31/7&  22t20:»5.  532 

LEANOUT  ?5  BTPC  .1'  F.  T 59  DEG.  H UM»_Q? — ^ MC^J?_U.OC 0.0 tW ♦-SCANS  « 5 

FNGINE  TIMING  ^7S.noQ  DEG.  BAROMETRIC  PRESSURE_.-_2a_. 960 160. 0£. 


FAC  SFX15 


PGM  C003 


RDG  2703 


HC  RATIO-  2.1250 


-CC^^.e.-^A.lfL 


T EJ^P  __ 
60.375 


COMB.  FUEL 
CPCLING  AIR 


TEMP 

73.43L 

TEMP__ 

65.287 


REL-HUM 


. ENG,„CnM  pj. 


.3,0172_ 

F/A  DRY_ 
”b.lU66 


_PRESS 

28.957 

PRESI 

,5.6988^ 

IJOEL-HOp^ 

-0.026015 


A7.331 


_CF_M; 

15.0A7 

“densiTT” 

_4A.82l_,._ 

_ 0EL-Hnnn_ 
0.97751 

”humidi ty” 

2.A00l,._ 


J)RY_FLOW  VAPOR  FLOW  PRESS  TOTAL 

67.231  0.023052  14.225 

"”10880  flcvT  flow  TRON  FPIP 

8.9362  7.5067  6.1329 


FLOW 

o.oodoo' 


REL-HUM 

'3.0172 


DEW-POINT 
-11.  180 


r H2o' VAPOR  CORPECTE'd  HP 
0.055114  0.81301  


_F/A  WET FOU.  RATI.n_.RPM-l  , 

0.11162"  1.6665  612.12 


RPM-2 

612.42 


TORQUE_ 

6.9674 


BHP 


0.  81204 


WET  CORRECTION  FA'^tor  = 0. 90972 


EXHAUST"'HnLE.  WT^  = 25.511 


EXHAUST  DENSITY  = 0.066055  EXHAUST  FLOW  RATE  - 1131.8 


■ PART  PER  MILLION  WET 

measured  CONC... HC  PPM  NOX  PPM;_ 

42356.  4.3934 


_rnRRFCTE0  CONC.  TO  WE T Jl A SI.S„ 


CO  DRY 
11.1900 
10.1  80,_ 


PER  CENT 
CP2  DRY  ^ 
5.4321 
4.9417 


C2  DR-. 
”3.5415 
3.2217 


'emission  rate 

EMISSION  MASS/MOPE 
'emission  ' MASS/RATED  HP 
JIT  PS.  E tLI  S^.  / ST  D . . C YC  L E %_ 


HC  

1.7210 
0.023683 
0.00017927 
9.  4353  


NOX  CO  _ . . . 

0*00059i'73  8.3648 

9.  8621E-06  0.. 13941 

6.1A38E-C8’’  0.''00087133 

0.0041092  2.0746  


CAL.FUEL  AIR.  PATIO, = 0.10835,  . MEAS,  FUEL  AIR  RATIO  = 0.11166 D I FF,  ME_AS._C_^Lj!jFM_£.E.^C^^ 


^ CYL  T EMP..PEG.E. 

CYL-1  . — _ 
'234.60 

CYL-2  

260.68 

CYL- 3 
234. 1 1 

CYL-4 
179. 95 

- 

• EXT  GAS  TEMP  DEG. 

F EXT-1 
763.45  

EXT- 2 
871.43 

FXT-3 
541. 54 

EXT-4 

493.45 

SFxf -1 

727.79 

- ENGINE  OIL  

EOILT  

sniLT 

01  LP 
47.137 

MANIFOLD 

PRESSURE  =_ 

144.95 

403.90 

” CYL. BACK 

PRESSURE  =' 

DYNO  COND. 

TORQUE 

6.7975 

RPH 

603.96 

- INDUCT  ION  AI_« 

I A! RTl 
59.662  ’ 

IAIRT2 

60.375 

TAIRTI 

09.379 

TA1RT2 

55.693 

FLOW 

265.25 

- 

CRiFlCE"  AIR 

TF  NP 
85.919 

OFLTAP 
0. 070B07 

ORFP 

52.626 

C<=LL  TEMP.  = 77, 

316 

HFATEP  TEMP 

= 04 .800 

COOLER  TEMP  = 

SEXT-2 

720.14 


i 


N AS  A-L  FW I S 


PRELIM tNAKY  DATA 


OA/QI/76  CA nnFII  REC  _0 3Z31/I6^2j2'til9.50.. 


PGK  C003 


ROG  2704 


LEANOUT  ?*>  RTDC  I'  S T 59  DE G . . Jj UM^OX. 
ENGINE  TIHIMG  = 25.000  OEG_s_ 


H COE  * 2.000 0_ 


_N0.._SC.ANJL 


j^APnMFTRIC  PRESSURE  » 28.960 gAt^P  HP.°  160.00. 


HC  RATI 0«  2.: 


COMB.  AIR 


COMP.  FUEL 


:iccuiui--«iA 


R EL-HUM 


ENG.  CriMD.. 


TEMP 

60.664 

TEMP 

_J3.5.12L 

TEMP 
67 .008 


_2,610.5„ 

_F/A  DRY_ 
0.10436 


_£g  ES.$_ 
28.965 

"press'” 

5.67  00., 


_CFM 

21.752 

"¥ens1W 

44.818._ 


PRY  FLOW VAPPR_FLpH„J?RASA-T°.I^ 

97.228  0.029135  14.227 

'turbo  Fuiw  Flow  tron  fpip 

1 1.674  10.  147 6.  12,27 


UDEL-HOQO DEL-HOOCL 

-0.0083027  1.0102 


.FL.nw... 

0.00000 


REL-HUM 

2.6105 


OEW-POINT 
-13. '350 


2 

12.475, 


HUMlOl  TY 
2.0976 


'h20  vapor  "corrected  HP 
0.048168 1.4805  


F/A  WET  EOU.  RATIiL.  RPM-1  RP”-2  . 

"O. 10433 1.5577  1208.3  1207.6 


TOROUE_ 

6.4256 


BHP 

1.4783 


'wet  correction  factor  = 0.86998  EXHAUST  MOLE. 

_ — , "■~~PART  p"er"1mTLLT0N  WET 

MEASURFOjCONC..___„HC  ppm PPW noon* 

■ 1^688.  8.7999  12.9820 

CPRRECTFO  CONC.  TO  WET.BA§.t,j .U 


"Fx"Sru"'sf-  MnLE'.”^Fr^''25.9Fr  exhaust  DENS'ffY  * 0.067182  EXHAUST  FLOW  RATE  - 1598.7 


PER  CENT 

C02  OPY  _ C2  DRY  . 
6.7022  0.43104 

5 .8307 0.37500_ 


EMISSION  RATE 

EM  ISS  ION  „M  AS SiMn,PE, 

'eMISSICN  mass/ RATED  HP 
_M  O0E_„E  Hi  i - /.S  TP,_C  YC  CE—T— 

_C_AL,  FUEL,_.,AI  R .PATJfl  .r ,.,P 

CYL  TEMP  DEG. F , CYL7_1_, 

328.47 

~ext”g aT  fEMF'aEFTF ' e xf- 1 

1126.2 


HC  _ NOX  CO  , 

0.90041"  ' 0'.00l674l  13.109 

0.  16508  0.000306_92._  . 2. 4033. _ 

'0.00103r7’  l.9'l83E-06  0.015020 

54.301  _ 0.12788  35.763 


MEAS.  ,FUEL  air  R AT  Ip.,„=,  0.10436  .: ’ 3.r^52.Q«. 


ENGINE  OIL,,..., 


DYNO  COND. 


. IN.nUCTlCN  A|J_ 


'or'ieTcE  AIR 


EOILT  

153.93 

'foRQUE 
6.6463  ._ 

IAIRT1,_. 
60  .042 

“temp 

86.497  . 


CYL-2 

346.46 

~EXf-2 

1066.7 

SOILT 

"250.13 

~RPM 
. 1210.3 

_1  AI RT2 , 
60.664 

'geltap' 

1.0970, 


CYL- 3 
332.  18 

'exT-3"" 
733. 64 

OILP 

53.473 


TAIRTl 

177.89 

"OREP  ' 
53.639 


CYL-4 

“'231.66 

"e'xT-4" 
637.  83 


SEXT-1 

814.20 


SEXT-2 

811.73 


MANIFOLD  PRESSURE  f_,8 .95 1 1 
"CYL.BACK  pressure  = 29.027 


TAIPT2 
.55.5  88 


FLOW 

1471.3 


CELL  TEMP.  =78,165 


HEATEP  TEMP  = 04-000 


COnUR  TEMP  = 52.239 


CAD0E1 t 


MC  03/31/76  22;26!21.3I6 


FAC  SEX15 


PGM  C003 


RDG  2705 


J — 

T r T *;o  HFR 

wroF  * A. 0000  NO.  SCANS  * 5 

2*^,  nnn 

nPR.  BAROMETRIC  PRESSURE  = 28.960  RATED 

HP.*  160.00 

HC 

RATIO*  2.1250 

f ““ 

TEMP 

PRESS 

CFM 

DRY  FLOW  VAPOR  FLOW 

PRESS  TOTAL 

r 

60.691 

28.960 

21.606 

95.669  0.028029 

16. 228 

COMB.  FUEL 

TEMP 

7‘^,RAS 

PRESS 

5.6775 

DENSITY 

66.309 

TURBO  FLOW  FLOW  TRON 
11.311  9.8620  _ 

FPIP 
6. 1230 

rnni  rKin  atd 

TEMP 

UDEL-HOQD 

DEL-HOOD 

FLOW  PEL-HUM 

DEW-POINT 

67.599 

-0.023526 

1.0763 

0.00000  2.5501 

-13.705 

R EL-HUM 

1 

7 1 

2 

] 7-4S7 

HUMIDl TY 
2.0508 

X H20  VAPOR  CORRECTED  HP 
0.067096  1.5086 

r 

F/A  O^Y 

F/A  WET 

EOU.  RATIO  RPM-1  RPM-2 

TORQUE 

BHP 

0.10308 

0.10305 

1.5386 

1198.5  1200.0 

6.6007 

1.5063 

H 

WET  CORRECTION 

FAO.'^-'.E  .=  0.86580  EXHAUST  MOLE.  .WT.  = 26.027  EXHAUST  DENSITY  » 0.067390 

EXHAUST  FLOW  RATE  * 1566.6 

j, 

' PART  PER 

MILLION  WET 

Kinv  PPM 

CO  DRY 

■PER  CENT 

CC2  DRY  C2  DRY 

-4: 

n c r u u 0 

rnoocrrcn  rnwr . 

* 15209^*"  ” 9.2399 

TH  UF  T R A<!  ^ 

13.0090 

11.263 

6.7396  0.38096 

5.8369  0.32983 

HC 

NOX 

CO 

» 

EMISSION  RATE 

0.85528 
n. n477A4 

0.0017223  12.808 

ft-AIIfiF-05  0.66060 

EMISSION  MASS/ RATED  HP 
MODE  EMIS./STD.  CYCLE? 

0.00026727 
__,16.067 

5. 3 8-22  E- 
0.035882 

07  0.0060025 

9.5298 

_CAL.  FUEL  AIR  . RAJJ0..=_  0_.1MIO MEAS 

CYL  TEMP  DEG.F  _ CYL-I_„_. CYL-2 

360.57  356.33 

. FUEL  AIR  F 

CYL-3 

367.32 

EXT  GAS  TEMP  DEG.F  EXT-1 

EXT- 2 

EXT-3 

1239.9  

135.92 

607. 66 

ENGINE  OIL 

EOILT 

SniLT 

CULP 

157.33 

269.75 

52.669 

OYNO  COMD. 

TORQUE 

RPH 

__  _ _ 8.7993  „ 

1190.3 

■ ■ 

INniX:T!ON  AIR 

lA I RTl 

1 A I RT2 

TAIRTl 

60.105 

60.691 

88.616 

DftlFlCF  AIR 

TPMP 

DELTAP 

OREP 

. ... 

86.833  

1.0263 

53-349 

cell  TEMP.  = .. 

78.633 

HEATER 

TEMP  = 86.61 

DIFF  MEAS.E  CAL.  F/A  PERCENT  » 6.9685 


CYL-4 
2A5. 93 

“ext-a'  ' 

715. A7 


SEXT-l 

836.67 


SEXT-2 

835.56 


manifold  pressure  = 8.9088 


CYL.BACK  PRESSURE  = 28.955 


TAIRT2 

55.661 


FLOW 


CPDLER  TE«P  = 58.382 


NASA-LEWIS 


PRFI  IMINARY  DATA 


04/01/76 


C AODEl I 


REC  03/31 /76  22:29844.619 


FAC  SEX15 


PGM  C003 


ROG 


I FAMnUT  ?5  BTDC  I S T 59_.DEG^HUM^0^_ 
ENGINE  TIMING  = 2 5._pOO DEG, 


|4  CPE  = 7 .0000 NO  . _ S C ANS  = S. 


BAROMETR  IC  PRESSURE, 2,8.070 


RATED  HP  a--  160.00 HC  RATI  0”  2.  1250 


CCMR.  A!R„ 


TEHP.__ 
58  .461 


PRESS  . 
28.963 


CF.M  „ _ 
14.351 


CRY  FLOW  VAPOR  FLOW  PRESS  TOTAL.. 

64.231  0.021596  14.229 


COM 8.  FUEL 
COOLING  AIR. 


PRESS  DENSITY  'fOp'ROFLOW  FLOWTRON 

?2”346  5.7051 ..  44.849  3.9792  . 7.1137  .6.  1290 


TEMP 
65  .458 


RFL-HUH 


1 


3.1690... 


_ UDEL-HOOD 
-0.023R01 

2 

2A.080  . . 


DEL-HOOD 

0.97529 

HUMIOITY~ 

2.3536 


FLOW 
'O. 00000 


REL-HUM 
3.  1690 


DEW-POINT 
-11.495  ■■■ 


H20  VAPOR  CORRECTED  HP 
0.0540A6  0.75490  . . 


ro?:lo 


TORQUE 

6.5673 


_BHP 

b“.  75544 


WET  CORRECTION  FACTOR  = 0.90705  EXHAUST  MOLF.  WT.  - 25.563 


exhaust”  DENSITY  = 0.066189  EXHAUST  FLOW  RATE  - 1078 


per'mILLION  wet 

measured  COMC._  HC  PPM NOX  PPM  . 

* " 42483.  5.1645 

..CORRECTED  .CONC.._Tn  WET  BASIJ;..  . . 


CO  DRY  . 
11.295D 
10.245  . 


PER  CENT 
C02  DRY 
5.2262 
4.7404 


C2  DRY 
3.6240 
3.2871 


EMISSION  RATE 

EMISS  lON^  MASS/MODE  

'emission  MASS/RATED  HP 
MDnE_.EHS../STO...,r.YCLF 


9.0155 

CAL.FUEL_.AIR  RATI0.=.  0.10108  . . MEAS 


HC  NOX  ...cn 

1.6444  0.00066264  8.0198 

0.027407  1.1044F-05  0.13366  

0.00017129'  6.9025E-08  0.00083540 

0.0046017  1.9890 


FUEL  AIR  RATin.,=  0.  11075  .OIFF.HEAS.  C ..CAL,i_.£/^P^RCFNT.^l  r5°87 


CYL  TEMP  DFG.F 


CYL- 1 _ 
283.40 


EXT  GAS  TEMP  DEG. F E XT- 1 
1550.3 


ENGINE. OIL 


EOILT 

160.08 


CYL-2 

308.21 

'eXT-2 

907.05 

STILT 

316.98 


DYND  COND. 
INDUCT  ION  A1R_ 


TORQUE 

10.398, 

lAlRTl 
“57. 701 


nRlFtCF  AIR 
CELL  TFNP.  = 76.138 


TEMP 

84.463 


RPM 

592.44 

I AI RT2 
58.461 

"OELTAP' 

1.0181 


CYL-3 

289.97 

EXT-3  “ 
505.05 

niLP 

'45.617 


TAIRTl 

'66.506 


CYL-4 
236. 02 

'EXT-4  ' 
711. 14 


'SEXt-1 
788. 57 


S EXT-2 
783 .98 


MANIFOLD  .PRESSURE  =_ 12 .988 
CYL. BACK  PRESSURE  ="29.163' 


TAIRT2 

"'54.985 


ORFP 
53. 528 


FLOW 
1420. 8 


heater  temp  = 84.619 


COOLER  TEMP  = 51.799 


2706 


.“2 

.^1. 


I 


; POOR  QtTALITY 


-to 


-:r  ' ^- --■'-; — — . _ 

' 1 • . ,-•  ,r  ,,  . 


• r'* 


NASA-LEWIS  PPEL  !>MNARY  OATA OA/ 01/76  CADDEI  I 22»39i  23.  489^ 


FAC  SEX15 


PGM  C003 


ROG 


LFANOUT  ?S  BTDC  1 e T 59  deg.  HUM=_Og- 
ENGINE  TIMING  = 25.000  _. 


MOPE  = l.OOOO 


NO.  SCANS 


OEG. 


BAROMETR tC  PRESSURE  =»  28.?50_ 


RATED  HP.g  160.00 


HC  RATIO*  2.1250 


J1RM  8 ._  AIR_ 


TEMP  _ 
60.096 


PRESS,_ 

28.948 


CFM 

13.282 


DRY  FLOW  VAPOR  FLOW  . PRESS  TOTM^ 
59.313  '"0.017782  14.220 


COMB.  FUEL 

TEMP 

73.849 

PRESS 

__.5,72  58  

CCCLING  AIR 

TEMP 

IJDEL-HOOD 

67.062 

-0.023801 

DENSI TV 
„44.810_ 

DEL-Hnqp_ 

0.92603 


TURBO  FLOW  FLOW  TRON  FPIP 

7.5814  6.2526  5*  IftTi*. 


FLOW 

0.00000 


^REL-HUM 

2.6638 


DEW-POINT 

-13.350 


PEL-HUM 


ENC.  CONO. 


_2.6638_ 

F/A  ORY_ 
0^10542 


2 

_ 20. 9 30 

F/A  WET 
'a. 10 539 


humidity  t H20  VAPOR  CORRECTED  HP 
2.0986  _ 0.048191  _ __  0.72504  

FOU.  RATIO_  RPM-1  _RPH-2 ^TPROUE 

1.5734  607.92  606.96  6.2590  0.72448 


WET  CORRECTION  FACTOR  =0.89763  EXHAUST  NOLF.  WT.  = 25.881 


EXHAUST  DENSITY  = 0.067013  EXHAUST  FLOW  RATE  = 978 


JUEAS.UR.ED  j:ON.C». 


PART  PER  MILLION  WET 

HC  PPM  NOX  PPM  _ 

37941.  5.2555 


rnPRRCTFD  CO NC.  TO  WET .. 8 A S.I-S_ 


CO  DRY  _ 

11.0960 

9.9605_ 


PER  CENT 
C02  DRY 
■ 5.6240 
5.0483  


C2  DRY 
3.4  865 
3,1296. 


EMISSION  RATE 

_EMISSI0N MASS/MPOE  

EMISSION  MASS/RAT FO  HP 
MODE  EMJJ,j/STD._CYCLE_ JL 


HC  NOX  . .CO, 

'1.3330  0.00061206  7.0770 

0.022217  „ .1.0201E-05_  0.11795 

" 0.00013886  6.3757E-08  0.00073719 

7.3084  _0. 0042504. 1 .7552 


CAL.  FU  EL.  A I R R AT  I.O.  = . 0.,1 0555_ 
CYL  TEMP  OEG.F 


MEAS.  FUEL..AIR  RATIO  = 0.10542  . .O.IFF  J«EAJs_^  CjAL^_JF_/A_PER^^^  — 


CYL- 1 _ 
313.40 


CYL-2  . 
"336.21 


CYL-3 

'314.83 


CYL-4 

262.94 


FXT  GAS  TEMP  OEG. 

f'  E XT-  1 

EXT-2 

EXT- 3 

EXT-4 

1310.6 

879.98  

841.09 

1192.5 

ENGINE  OIL  .. 

EOILT 

SOILT  

OILP 

MANIFO 

164.48 

301.53 

45.040 

DYNO  COND. 

TORQUE 

RPM 

CYL. 8 A 

___  , . _ . . , - — 

_ 11.406 

600.60  

^ INDUCTION  ATR 

lAIRTl 

IAIPT2 

TAIRTl 

TAIRT2 

59.310 

60.096 

60.983 

55.827 

ORIFICE  AIR 

TEMP 

OELTAP 

ORFP 

FLOW 

85  .410 

0.067307 

53.461  

254. 54 

SEXT-l 

860.08 


SEXT-2 

864.91 


CELL  TEMP.  = 77.511 


HEATEP  TEMP  = 84.342 


COOLER  TEMP  = 57.313 


M&ga-IFWIS  PREI  IMINASY  DATA  OA/01/76 CADDei_L 


LPANOUT  BTPC  I y-  T DEG.  HUH-_Ot 

ENGINP  T I MING  » 25.  000 PI?* 

CPMR.__MR TEMP_ 


H GDE  « 6 . qCp_0. 


REC  03/31/76  22 : AA :2». 082 
NO.  SCANS 


FAC  SEXI5 


PGM  COO 3 


ROG  2710 


* 5 


Bj^PMItiC-lMSSyflJLJ?^  - gMg?-  160. 00_ 

PRESS_  CFM„  ORY  PLOW  VAPOR  FLOW_PRISS  tOTAj^ 


HC  RATIO*  2.1250 


60.899 


28.955 


20.657 


92.223 


0.023505  14.224 


COMB.  FUEL_ 


TEMP 


PRESS 

5.6883. 


DENSITY 
44 .788 


turbo  flow  flow  TRON  FPIP 
10.565  ...?*1599 „_.A*12J?I. 


COOLING  AIR 

TEMP 

UDEL-HOOD 

65.763 

-0.017712 

REL-HUM 


DEl-HOO^ 

0.97419 


FLOW  __ 

"6.00000 


REL-HUM. 

2.2018 


DEW-POINT. 
-i5.  8’46” 


20.904. 


HUMIOtTY  t'HPO  VAPOR  CORRECTED  HP 
1.7841  P .04  0970 I*  A I ^ I 


»» 

FNG.  COND. 

F/A  OR_Y_ 

0.099324 

wet  CORRECTION 

FACTOR  = 0.1 

F/A  WET.. 
6.099298 


EOU.  PA.TI,0_..RPM-1 


1.4824 


1200.7 


RPM-2 

1202.8 


TORQUE 
"6.  1839 


BHP 


1.4138 


EXHAUST  MOLE.  WT.  = 26.270 


■-“-•eXh"aT?ST-DENS1TY  = 0.068020  EXHAUST  FLOW  RATE  - 1490. « 


MEASUR ED  CONC. 

CORRECTED  CONC.  TO  WEl_BjiSLi 


HC  PPM- 
13294. 


MOX  PPM 
’'12.660 


CO  DRY 
12.296 
10.613_ 


>ER  CENT 
CC2  ORY_ 
'7.1603 
J..1804 


-O 


C2  DRY 

0.42014 

0.36264 


“EMlSSiON  RATE 
EM  I SS  I ON  . MA  S S,/MOPI:  - - 

FMISSION  ~MASS/RATED  HP 
MODE  emis./sto._cycl.E_i 


HC  : 
■6.71152 
_0.035576„  „ 
0.00022235 
11.703, 


NOX  CP  

0,0022460  11.437 

0.  0001 1236' 0.  57436 

7,0.189E-67  0.0035897i 

0.046793  8.5470.,^ 


« MFAS  fuel  AIR  RATIO  = 0.099324  _PIF.LAIAS.E  CAL.  F/A  PERCENT  » 4yj4T5_ 

C£L;*FU.EL.AIR  P.ATJO.  f.0,.104  MEAS.  .FUEL  AIK  kaiiii..  


CYL  TEMP  0EG.F__„.CYL-1._ 
-•  ; . 299.39 


EXT  GAS  TEMP  OEG.F  EXT-1 
996.17. 


I.NGJ.NE  .,Q.LL. 


_EOI.LT 

164.18 


_CYL-2  . 
313.91 

“ext- 2' 

389.79  . 

_SOILT  . 
347.94 


CYL-3 
30  2.17 

EXT-i'" 

,685.39 

01 LP 
55.618 


CYL-4 
239. 77 


SEXT-1 
823. 15_ 


SEXT-2 

818.65 


DYNO  CONO. 
INDUCT  10.1^.  ml 


ORIFICE  AIR 


TORQUE 

9.0225 

lA  IRTl 
■ 60.249 

■'temp 

86.015 


RPM 

1196.6 

1 AI RT2. 
60.899 

■ DELTAP' 

1.0120 


EXT-4 
946.  20 

manifold  pressure  = 8.5325_ 
""CYL  . back"  PRESSURE"^'8T997 


f 


TAIRTl 

'86.808 


TA1RT2 

56.164 


'ORFP 

53.396 


FLOW 

1414.6 


CEI L TEMP.  = 77.971 


HEATER  TEMP  = 84.162 


COO'.  ER  TEMP  * 52.708 


NASA-LEWtS  PRELIMINARY  DATA 


04/01/76  CAODEII 


LEAN'nUT  25  6TDC  1 C T 59  PEG.  HUM»Or 
ENGINE  TIMING  =25.000  DEG, 


MODE 


REC  03/31/76  22846:35.558 
7. 0000  NO . SCANS  = 5 


FAC  SEX15 


PGM  C003 


ROG  2711 


BAROMETRIC  PR  E S SU RjE _2fl .96 0 _ 


RATED  HP.*  160.00 


HC  RATIO*  2.1250 


• 

9 

CriMP-  AIR 

TEMP 

61.286 

28.96^ 

12.882 

' 57.510 

61014729 

14.222 

13 

COMB.  FUEL 

TEMP 

7^.906 

PRESS 

5.7276 

DENSITY 

44.782 

TURBO  FLOW 
3.9732 

FLOW  TRON  . 
6.2256 

FPIP 
6. 1323 

1) 

TEMP 

UDEL-HOOO 

PEL-HOOD 

FLOW 

RFL-HUM 

DEW-POINT 

67.151 

-0 .037085 

0.88396 

0.00000 

2.1820 

•15.776 

ir 

II 

REL-HUH 

1 

2.1820 

' 2 
2.4722 

" HUMIDITY 
1.7928 

T H2Q  VAPOR 
,„P.041169 

CORRECTED  HP 
0.22153 

___  . 

>1 

M 

FNG.  CONO. 

F/A  DRY 

F/A  WET 

EQU.  RATIO 

_RPM-1 

RPM-2  

TORQUE  BHP 

-- 

0.10825 


0.10823 


1.6157 


WET  CORRECTION  FACTOR"*  0.90546""""  EXHAUST  MOLE,"  HT.  = '25.7id"  EXHAUST  DENSITY  « 0.066568  EXHAUST  FLOW  RATE  ■ 957.66 


JllA  SUPER. 


CONC. 


PART  PER  MILL! ON  WET 

HC  PPM  .NOX  PPM  „ 

38889.  5.0015 


CORRECTEO  CONC.  TO  WET  BASIS. 


CO  DRY 
11.014 
9.9729 


PER  CENT 
C02  DRY 
5.5790 
5.0516 


C2  DRY 
3.4619 
3.1347 


eft 


EMISSION  RATE 

_FMISSinN  MASS/MOPE  

EMISSION  MASS/RATEO  HP 

mope  ehis./std.  cYeL^*_ 


HC  _ NOX  CO  , 

1.337b'"""  0.00056998  6.9338 

0.022284 9.4996E-06  0.11556  

0.00013927  '5.9373E-08  0.00072227 


GAL. FU  EL ; A IR  RAT  10  = 0.10607 


gtl  temp  _P.EQ 


CYL-1 

302.92 


EXT  GAS  TEMP  DEG'.f"  EXT-1 
1009.7 


ENGINE  OIL 


EOILT  _ 
164.70' 


_7.«3302_ 

0.0039582 

„ .1  .7197. 

MEAS 

.FUEL  AIR  RATIO. 

- p. 10825 

^OIFF_  M 

C YL-2 

CVL-3 

CYL-4 

318.96 

30  5.45 

243. 07 

"‘eXT-2  ' ’ 

^EXT-3  " 

EXT-4 

SEXT-1 

_335.80, 

629. 80 

941. 13 

SOILT 

01  LP 

MANIFOL.il. 

PRESSURE 

342.52 

44.864 

nlFF  MEAS.S.CAL.  F/A  PERCENT  =-2.0203 


SEXT-2 

843.30 


OYNO  CONO. 

TORQUE 

11.716 

RPM 

590.64 

CYL.BAI 

u 

INDUCTION  AIR 

lAIRTl 

IAIRT2 

TAIRTl 

TAIRT2 

V 

60.483 

61.286 

71.586 

56.117 

PRIFICE  AIR 

TEMP 

86.313. 

DELTAP 
2.0247 

CRFP 

53.482 

FLOW 

1979.7 

CELL  TEWP.  = 78.651 


heater  TEMP  = 84.113 


COOLER  TEMP  = 59.378 


O'- 


NASA-LEWI S 


PRELIMINARY  DATA 


04/01/76 


CAODEI I 


REC  03/31/76  22:50:40.  100 


1 fanout  25  BTDC  I C T 59  OEG.  HUM=Ot 


..MODE  » 1.0000 


FAC  SEX15 


PGM  C003 


RDG  2712 


NO,  SCANS  » 5 


* 

ENGINE  TIMING  = 

25,000 

DEG.  BAROMETRIC  PRESSURE  a 28.960  RATED 

HP .a  160.00 

HC 

RATIOa  2.1250 

• 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

• 

58.642 

■ 

28.964 

11.928 

53.401 

. 0.014216 

14.225 

IJ 

COMB.  FUEL 

TEMP 
72 . 747 

PRESS 
_5.7522  _ 

DENSITY 

44.839 

TURBO  FLOW 
3.9748 

FLOW  TRON 
5.0885 

FPIP 

6.1440 

la 

COOLING  AIR 

TFMP 

UDEL-HOOD 

DEL-HOOD 

FLOW 

PEL-HUM 

DEW-POINT 

64.479 

-0.035148 

0.96146 

0.00000 

2.4925  -15.191 

1? 

■ ^ ” 

R EL-HUM 

1 

2.4925 

2 

22.286 

humidity 

1.8635 

* H20  VAPOR 
0.042792 

CORRECTED  HP 
0.80817 

i» 

ENG.  CPNO. 

F/A  DRY 

F/A  WET 

EOU.  PATIO 

RPM-l 

PPM-2 

TORQUE 

BHP 

- 

0.095288 

0.095262 

1.4222 

602.46 

601.74 

7.0507 

0. 80879 

J4 

WET  CORRECT  ION 

FACTOR  = 0.88060  EXHAUST  MOLE.  WT. 

= 26.542 

EXHAUST  DENSITY  = 0.068724 

EXHAUST  FLOW  RATE  * 851.28 

MEASURFO  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  PRY 

02  DRY 

■ '■■■  : '-Si  " 

-o 

V 

CORRECTED  CONC. 

33077.  5.5996 

TO  WET  BASIS 

9.6158D 

8.4677 

6.6095 

5.8203 

3.2874 

2.8949 

a* 

.o 

HC 

MOX 

CO 

« 

J3 

EMISSION  RATE 
_FMISS10*''._MASS/MODE  _ 

1.0109 

0.016848 

0.00056725 

9.4542E-06 

5.2333. 

0.087221 

- 

EMISSION  MASS/RATED  HP 
MPOE  EMIS./STD.  CYCLE  ? 

0.00010530 
5. 5421 

5.9089E-08 

0.0039392 

0.00054513 

1.2979 

-CAL^FUEL.  AIR  . PATJO  = 0.098486  . MEAS  .._FU.EL  AIR  RAT  10  = 0.095288  OlFF  MEAS.C  CAL.  F/A  PERCENT  = 3.3  564 


CYL  TEMP  DEG. 

F CYL-1 

CYL-2 

CYL-3 

CYL-4 

259.53 

278.46 

259.88 

216.46 

•• 

EXT  GAS  TEMP 

DEG.F  EXT-1 
797.86 

EXT-2 

152.53 

EXT-3 

466.98 

EXT-4  SEXT-1 

894.91  756.89 

SEXT-2 
749. 01 

- 

ENGINE  OIL 

FOILT 

SniLT 

niLP 

MANIFOLD  PRESSURE  = 

11.318 

163.09 

341.06 

45.625 

<1 

DYNO  CONO. 

TORQUE 

0.093609 

RPM 

592.92 

CYL. BACK  PRESSURE  = 

29.076 

s: 

INDUCTION  AIR 

lAIRTl 

IAIRT2 

TAIRTl 

TAIRT2 

57.764 

58.642 

57.292 

54.711 

u 

ORIFICE  AIR 

TEMP 

83.647 

OELTAP 
2. 0071 

ORFP 

53.413 

FLOW  , 

1976.4 



CELL  TFMP.  = 

75.099 

HEATER  TEMP 

= 83.982 

CnOLER  TEMP  = 

51.131 

/- 


o 


^ASA-LEWIS 


PRCLIMlNAftV  OATA  0»/Ql/I^ _MPgiU 


IFA^^OUT  7«^  » g T 59  PgG._HUH^O.!L 

FNGINE  TIMING 


ppr  nv3l/76  22:55: 16.A17_ 
HflDE  » 6.00 6 P_  NO. — SCANS_i_5. 


FAC  SEX15 


PCM  CQ03  NPG 


25.000 


PEG. 


rnWB.  AIR 


TEMP 


PRESS. 


BAPnMFTRlC  PRESSURE 
CFM 


28.960_ 


RAT EO  HP.»  160.00, 


HT-  ratio*  2.1250 


59.085 


28.959 


18.856 


DRY  FLOW  VAPORj LOM„  ^ 

0.019937  IA.22A 


8A.221 


CCMB.  FUEL 


TEMP 

_73,  TUB- 


PRESS 

_5.71.38_ 


DENS  ITY 
- AA..813  _ 


■^BP  FLOW  FLOW  TRPN  ^ 

9 .3421 :T.9A78  ____6.1380- 


JUXLING-^L?- 


TEM,P._ 


65.162 


UOFL-HOOD OEL-HPOD 

-6.023801  0i83470  0.00000 


rel-hoh_ 

'2.1814 


riFW-POlNT 


-16.926 


PEL-HUM 


1 

2.,l_ei4_ 


2 

8. 8449- 


HJMIOITY 

T;6570._ 


T -H20  VAPOR  CORF  ECTEO  HP 
P..03805l_,__  1.3066  


FXHAUST  mole.  WT.  •=  26.606 


HET  correction  FACTOR  = 0.86116  

~~  ^Pa'rt'VeR  million  WET  • _ C02  DRY^.  - . 02  DRY 

MEASUREO  CONC. HC  PP.M. 5^1^858  11.2410  7^9031  "*  0.24120 

“ 8288.8  23.858  11.2AIU  fl058  ^,-_0.207J2 

rORRECTEO  CONC.  TO  WE.L_5Ai-l.S-— — - * *' 


EwfUsTTEiTslTY  . 0.068i«5  E«HAUST  FLO»  «...  - 


o> 


EMISS’inN  RATE 

EMISS  ION  __MASS/_MQQE. 

^ r.  . « -r  rri  uc 


ur 

~0.3982i 


emission  MASS/RATEO  HP 

mppe  fwis./stp._cy(;l_e_-L. 


__0.0199U 

6.00012444 
6.5495 


NOX  CO.,  _ 

0.0037994  9.4045 

0.00018997 0. 47023, 

'i. l8t3E-06  0.0029389 

0.079154.  6.9?74,__ 


_C  A.L . F UEL_ A I .R  _ R AT  1.0  =.  P --PPS IJH. 


JQYI  TJI-M^  PCG.F ^^  CYL-E 


'296.74 


CYL-2 

“311.27 


CYL-3 

“300.33 


j;yl-4 

22*9.31 


“na  GAS  TEMP  DEG-F  EXT-1 
761.81. 


EXT- 2 
38.048 


EXT- 3 
399.86_ 


"EXT-4 

885.29 


SEXT-1 

725.10 


SEXT-2 

716.51 


FN.GINE..0.1L 


EOILT 


162.66 


STILT  . 
292.55 


OILP  . 
53.009 


manifold  PRESSURF.3L.^0?®-^ 


OYNO  CONO. 


TORQUE 

...23.258. 


RPM 

-1194.1 


1 NOUCT.I.PM  .ai-R_ 


I A IRTl. 
' 58  .4  70* 


I AIRT2 
59.085 


tairti. 

78.020 


TAIRT2 

55.930 


r=  28.938 





■ 

ORIFICE  AIR 


TEMP 

84.200. 


“oe'ltap 
2 .0648. 


"ORFP 

53.4 14_ 


FLOW 

2002.0- 


CELL  temp . = 76. 608 


HEATER  .TFJi.P-=  83.8  43_ 


Cpni  ER_l.E.MP-f_-^8  lJ- 


NASA-LEWlS  PPELIMIMAPY  DATA 


04/01/76 


CADDEI t 


RFC  03/31/76  23;0»i09»306 


FAC  SEX15 


PGM  C003 


RDG  2717 


LEANOUT  ?G  BTDC  T-e  T 59  PEG.  HUM:»OT 
ENGINE  TIMING  - 25.000  DEG. 


MODE  » 2.0000 


NO.  SCANS 


COMB.  AIR 


TEMP 


60.601 


_PRE5S_ 

2B.950 


BAROMETRIC  PBESSUP.E  = 28. 9^0 
CF M DRY  FLOW 


RATED  HP.»  160.00 


HC  RATION  2.I2S0 


16.796 


75.013 


VAPOR  FLOW PRESS  TOTAL 

0.016398  14.222 


COMB.  FUEL 


TEMP 
75 . 1 10_ 


COOLING  AIR 


TEMP 


66.211 


PRESS 

_5.7522 

UOEL-HOOD 

-0.041514 


DENSITY 
.44. 776 

DEL-HOOD, 
b. 95122 


TURBO  FLO-<  FLOW  TRON 
7.7870  _..„6.‘»865 


FPIP 

6.1371 


FLOW 

6. obooo 


RFL-HUM 
1 .9083 


DEW-POINT 

-18.041 


iR  EL-HUM 


2 

_6  . 0166. 


HUMlblfY  X H20  VAPOR  CORRECTED  HP 
_l,  5302 .0.03:5139 1 .2676. 


ENG.  C OND. 


F/A  DRY  F/A  WET EOU.  RATIO  RPM-1  RPM.-2 TO.RQ.U| 

0.086474  6.086455  1.2907  1201.6  1202.7  5.5339  1.2660 


WET  CORRECTION  FACTOR  0:br45^ ^li^rSbUE.  WT.  = 27.T78  “fxSa'uST  DENSITY  =.  0.070370  EXHAUST  FLOW  RATE  - 1158.4 


PApT'pe'r  million  wet  per  CENT 

MEASURED  CONC.  HC  .PP.M.' NnX._P.P.M__ — CQ_  PRY .C02  . DRY._ 

■ 3998.4  47.357  8.3085D  9.6496  0.14729 

CORRECTED  CONC.  TO  W E.T  3AS. I S: _7 .1789 _8, . 3 3 77 C.  12727. 


EMISSION  RATE 
EM  I S S I ON  _JM  A SS/MODE 


. HC-  - NOX  CO . 

0.16628  0v0065280  6.0374 

0.03  0484 0.00 11968 1.1069. 


EMISSION  MASS/RATED  HP 
MCDE  EMIS./STD.  CYCLE  X 


0. 000190'53  7.4800E-06  0.0069178' 

10.028  _0.49J67 16.471 


CAL  .FUEL  AIR  RAT.I.O_=  0,.  0,87364  ..  . MEAS._EUEL  AIR  RAT10,..=  0.086474 .PI.ff„MAS«8  CAL.  F/A  PERCENT  g 1.0290 


CYL_ 

.temp  .DEG. 

E CYL-1 

■ 2 89. 58 

CYL-2 
304. 82 

CYI.-3 

"'293.10 

EXT 

GAS  TEMP 

DEG.F  FXT-1 
1574.5_ 

E‘xf-2 

-197.35 

EXT- 3 
363.58 

ENGINE  OIL 

E01LT._ 

SOILT  ... 

OILP 

161.16 

214.23 

53.049 

CYL-4 

220.02 


EXT- 4 
935.13. 


SEXT-1 

714.37 


SEXT-2 

706.88 


DYNO  COND. 


INDUCT  1PM  AIR 


PPIEICE  AIR 


TORQUE 

13.048 

_IA  IPTl 
59.915 

’temp' 

85.33? 


RPM 

1197.4  _ 

_I  A1PT2 
60.601 

■ DELTAP  ■■ 
0. 10331 


MAN  I FOLD  PRESSURE.  = 7.6146 
CYL.BACK 'pRE' SSURE  = 28.  97^’ 


TA  IRTl 
70.434 


OREP 

53.383 


TA  I R T 2 
55.910 

“fLD’w  ”■ 
357.74 


,_C ELL.. TEMP.  .=  ...7T..94'; 


HEATER  TEMP  = 83.614 


COOLER  TEMP  = 59,961 


;o 


N ASA-LgWlS  PRELIf^lNARY  DATA  OV/01/76  CAOPgl  l _MC_03/31/76  23:  06t  AI  .503_ 


FAC  SEX15 


PGM  C003  «<OG  2718 


LFANOUT  25  BTDC  I't  T 59  PEG.  HUX=Qg 


MOPE  a 6.0000 


NO.  SCANS 


ENCINF  TIMING  - 25.000 

comb,  air 


DEG. 


TEMP_ 


PRESS 


RA ROME TRIG  PRESSURE 
CFM 


28.960 


RATED  HP.«  160.00 


HC  PAT10»  2.1250 


60.465 


28.965 


17,086 


DRY  FLOW _yA^-?— ^*-0M PRESS  TOTAt 

ib.lib  6.016895  14.228 


COMB.  FUEL 


TEMP 
75 . 739 


PRESS 

5.7456_ 


DENSITY  TURBO  FLOW  FLOW  TRON  FPIP 

44.  760_ 8.070.8 6.6727  6.132.?_ 


CCOLING  AIR 


TEMP. 


llOFt  -HOOD  DEL  - H OOP .FL  OW 


R EL-HUM 


DEW-POINT 


66.462 


-0.021864  0.98581 


O.OOOOO 


1.9323 


-17.936 


R EL-HUM 


1 


1.9323. 


_0.26403„ 


humidity 

1.5414 


» 'h20  VAPOR  CORRECTED  HP 
0.035395  __1.8919 


jLN.QjL_C£"Oa- 


F/A  DRY.. P/*  EOU.  R AT  10  ..RPM- 1 . . 

0.68.6968  6.086949  1.2980  1205.3 


RPM-2 

1206.0 


TORQUE_ 


BHP 


8.2341 


1.8897 


WFT  CORRECTION  FACTOR  = 0.86722  EXHAUST  m5lE.  WT«  = 27,141 


EXHAUST  DENSITY  = 0.070274  EXHAUST  FLOW  RATE  « 1187.0 


:■  PART  PER  mRu on' wet  ” ot>  npv 

MEA6uREtUCONC^  PPM .NOX  PPM  _ ^ ORY  _.C02  ORY, . ..  02  D^ 

3908.0  49.043  8.21710  9.6712  0.16336 

' corrected  CONC.  TO  WET  _8 A^S 7 .12  61  8. 3.8 7 1 0.  1 41 67_ 


EMISSION  RATE 
EMI  SSI  ON  MASS/MODE 


HC 

0.16653 


fmTssion  MASS/RATEO  HP 

MODE  EMI S./STn.  CYC.LE_7_ 


0.0083266._ 
5.2041E-C5 
2.7390 


NOX  .CO  

0.0069274  6.1410 

0.D0034637_  0,30705 

" 2,t648E-06  0.0019191 

0.14432 ^ .4.5692  __ 


CAL  .FuEL_AlR.;RATln,=._0.03^ 


MEAS.  FUEL  AIR  R AT  1 0_;.p  .086968  ..  ._J?1FF_MEAS^^S^  E/A  PER.CFNT  » Q.g91.4?6^ 


- CVL  TEMP  DEG.E 

CYL-1 

CYU-2 

CYL-3 

296.03 

311.83 

300.36 

••  EXT  GAS  TEMP  DEG. 

F EXT-l 
1499. 3 _ 

EXT-2 

-290.33 

EXT- 3 
278.01.. 

•1 

“ ENGINE  OIL 

En  ILT 

SO  ILT 

OILP 

53.117 

»* 

161.48 

271.63 

OYAO  CCNO. 

TOPOUE 
6.3798  ,. 

RPM 

1198.9 

....  , - - w..-'  ' ' 

>“  INDUCT  1DN_A!R_._ 

lA IRTl 
" 59.798 

IAIRT2 
“ ■ 60.465 

TAIRTl 

86.383 

DRIEICE  AIR 

TEMP 

85.726__, 

DELTA? 

2.0384 

ORFP 

_ 53.501 

CYL-4 

233.69 


FXT-4 
811  .27 


SEXT-l 

694.25 


SEXT-2 

686.02 


MAN  I FOLD  PRE  SSURE  = J...A5B  5_ 
CYL.BACk  PRESSURE  ^^'2976^18 


TA1RT2 

53.342 


’FLOW 

1987.1 


CELL  TEMP.  = , 7B.245 


HEATER  TEMP  = 83.580 


CmiEB  TEMP  = ,46.926 


KiaSA-LEW!*^  PRELlMtMaRY  DftTA 


CAnOEM 

MCOE 


1 fANDUT  ?«»  RTDC  r E T 59 

ENGINE  r.M,^,r.  , 25.000  DEG. _B AR 0 NEJJJLC_EM.S SUIL^ 


PEC  03/31/76  23tl5t06.557_ 

2 .0000 


EAC  SEX15 


PGM  C003  RDG  2721 


JNA-._S  c a„n  s « s_ 


COMB.  AIR 


TEMP_ 


PRESS 


CFM 


59.292 


28.949 


16.765 


DRV  FLOW. 
74.683 


R ATED  HP.*  160.00 
VAPOR  Ft PW  PRESS  TOTAL 


HC  RATION  2.1250 


0.015141  14.222 


COMB.  FUEL 


TEMP 

. J 3,387- 


PRESS 

5.7657 


DENSITY 

44.822 


turbo  FLtiw  FLOW  IRON 
7.0179  ..  „ 5.7816 


FPtP 

6.1416. 


rnni  INC.  AIR 


_linFI  -HOOD  DEL-HOOP. 

'64.973  -b.0229n  1.0484 


TEMP_ 


FLOW  

b. 00000 


REL-HUM 
"l.  8543 


DEW-POINT 

-19.041 


REL-HUM 


_A,8543_ 


— HUMIDITY  X H20  VAPOR  CORRECTED  HP 

42.094 1.4192 0.03259p._  _ 1.5506  


FNG.  COMP. 


_£/A  ORY- 


0.077415 


,.f/A  WET.. 
0. 077399 


..EOU.  1"?™'  "" 

1.1554  1200.5  1200.5  6.7840 


1.5507 


"w:,?T  CORRECTION  FACTOR- = 0.87157 


" PART  PEr  ViLLION  WET 

K!CA5IIRFn  CONC.  HC  P.PM NOX  PPM. 

2000.8 


EXHAUST  MOLE.  H.T,  = 27.890 
CO  DRY 


EXHAuTTblN s"m  » 0.0722li  EXHAUST  FLOW  RATE  - U14.  5 


PER  CENT 

C02  DRY  02  DRY  

- 0.12103 


o 

Ca/ 


rORRECTFn  CONC.  T0.  W E T „B AS_15_ 


EMISSICN  RATE 

■ EMISSION MA,SS/.MC.PE.: 

EHTSSION  MASS/RATED  HP 
POOE  EMLS./STD.-CXCJ.f-7. 


JtAL_drM  EL._  A IR_J  AT  in^_^ 

C VL  . TE MP_  DE G . F. __C  YJ-rl 


314.97 


EXT  GAS  TEMP  DEG. f"  EXT-1 
1304.4 


E KG  I NE  OI  L 


FOILT 

162.18 


DYNO  COK'D. 


TORQUE 
. 7.8128 


I NDUC  TtON  _A LB_ 


I A I RT 1 
58.596 


ORIFICE  AIR 


TFMP 

83.532. 


CEL  I TFvp.  = 76.174 


Of#  f 0-? 

3.5960  

10.231  0.10549  — 

, HC  . 
0.080051 

NOX  

0.0089903 

CO.  . 

2.9096 

0.014676 

9.1725E-05 

0# 0016<^tt2  _ 
' l,030lF-05 

0#5  33h«: ...  — — — — 

■'  0.0033339 

4.6277, 

0.60676,. ._ 

7 #93^0  _ 

MEAS....F.UEL  AIR  RATIO. 

« 0 C\jyU}^  Dirr  ntA!>#CA  V«»-*  — ' 

CYL-2  

333.92 

CYL-3  . . 

325. 18 

CYL-4  

'247.07 

-gxY-2'' 

EXT-3  

-fXT-4  ■ SEXT-1  SEXT-2 

-349.10  . ... 

366. 96 

715.35  726.54  

sniLT  „ . 

“ 338.65 

01 LP 
52.817 

MANIFOlO  PRcSSUKt  * — — — 

“ 'rpm 

CYl. BACK  PRESSURE  ='28.997 

1198.8  .. 

- 

1 AIRT2  

59.292 

TAIRTl  ... 

102.60 

TAIRT2  ..  ....  

57.225 

'deltap 

ORFP  ~ 

■ "flow 



. 2. 0006  

.53.402 

,..X973.5_„,...^  — — ^ ■ 

HFATER  TEMp 

= 103.04 

cooler  temp  = 65.210,  , . — - 

■ 

NasA-LEHlS  PRFt  IMINARY  DftTA  04/01/76 CADPgJJ 0?/H/T(>  ^?817:5C..3JkL 


EACSgX15 


PGW  C003 


IFAK'niiT  BTPC  ~1  C T 59  PgG.  HUM»=0^ 
ENGINE  TtWtNG  3 25.000  PEG- 


M CPE  « 6.0000 


NP.  SCANS  » S 


COMB.  AIR 


TEMP 


58 .922 


PRESS__ 

28-.942 


RARnHET<tC  PRESSURE 
CFM 


2B.950 
PRY  FLOW 


RATED  HP.=  160.00 


RAtICfe  2^1209 


17.014 


76.336 


VAPOR  FLOW PRESS  TOTAL 

0^019512  1 4. '222 


COMB.  FUEL 


TEMP 

:74.2B4 


PRESS 

5.7639 


COOLING  AIR 


TEMP 


65.081 


__UDEL-HOOO_ 

-6.026015 


DENSITY 
44.798. 

_OEL-HOOD_ 

0.95177 


turbo  flow  FLOW  TRON  FPIP 

T.?015.  6.0036 6.137L 


_flow  _ 
0.  06606 


_REL-HU1 

1.8834 


OEW-POINT 

-19.011 


PEL-HUM 


_l.8834_ 


2 

J8.-404 


HUMIDITY  * H20  VAPOR  CORRECTED  HP 
1 . 4224 0.  0326.64. 1.3183 


ENG.  COND. 


F/a  DR.Y ^F/A  WET EQU.  RATIO-  RPM-1  . RPM-2 

6.078647  6.078631  1.1738  1201.1  1201.4 


T0R0UE_ 

'5.7672 


BHP 


1 .31 89 


WET  CORRECTION  FACTOR  = 0.87605 


~ii^^i^i?Vl^fyLE7^^Tr="27T7^^  EXHiuST  DENSITY  = 0.071953  EXMAUsf  FLOW  R^fO  » im.5 


PART  PER  MILLION  WET 

_MEASURED  CONC. HC  PPM  , NDX  PPM  . 

1858.4  66.195 

CnPRFCTEO  CONC.  TO  WET  BAS.J5. 


CO  DRY  . 
4.24270 
3. 7168  _ 


PER  CENT 
CC2  DRY 
11.720 
10.267 


02  DRY 
0.14633 
0.12820 


FMISSICN  RATE 
_EM  ISSION  __MA  SS/MPOE  . 
emission’  MASS/RATFD  HP 
MPn E EMIS./S T D_._C YC L_E_J.. 


HC  Nox  cn  — 

0.076361  '0.0090159  3.0885 

0.0038180  _ 0.00045080  _ 0.15442 

■ 2.3863E-05"  " 2.'8l75E-06  0.00096514 


_C AL  . Ey  EL.  AIR  RAT  IP..  =.  0 .07648  l_ 


CYL  TFMP  OEG.F 


CYL-l  . 
315.89 


”fXT  GAS  TEMP  OEG.F  E XT-1 
1550.8 


ENGINE  ni,L 


OYNO  COND. 


INDUCTION  A1.FL. 


DR  If ICE  AIR 


163.37 

'tdroue 


lAIRTl 
58. 199 

'temp 

83.980 


_ 1..2559  .. 

0.18783  

_ _ 2.2980  . 

■ ^ 

, . ME  AS. 

FUEL  AIR  RATIO. 

= 0.  078647  PI.FF_I 

CYL-2 

CYL-3 

CYL -4 

333.69 

321.41 

250.14 

~ EXT-2  ’ 

■~"’eXT-3 

■~EXf-4 

SEXT-1 

-432.41  _ 

268. 02 

525.50„  _ 

707 .95_ 

sniLT 

01 LP 

MANIFOLD 

PRESSURE  =. 

311.93 

55.626 

"rpm 

— --  . 

^CYL.BACV  ■ 

PRESSURE  = 

1192.0 

I AIRT2 

TAIRTI 

TAIRT2 

50.922 

88.220 

53.568 

"deltap 

ORFP 

FLOW 

2.  0420  . 

53.501  

1991 .9  . ^ 



DIFF  MEAS.C  CAi.  F/A  PERCFW  »-2.7539 


SEXT-2 

701.45 


28.936 


CELL  TEMP.  = .76.652 


HEAT  EP  TEMP  = 95.651 


COOLER  tFMP..?_48'.262_ 


8«ASA-tEW!*i  PBELIHINARY  OATA  . 
1 FANOtlT  TO  CL  APP -g9  DEG.  HUW»Q^ 
*.  -25.  000; OER. 

CCKB.  AlPr 


_0»/pl/76  CAOPEU KSC  J)^/e>Uy6  M 


f ||1.£ 


PGt  C0'S«  ___  R00jfM4 


HOPE  g 3. 00PO_. 

BARnMETRrC_PRESSURE  = 28.850 


»0.  SCANS 


TEMP 


59.518 


PRESS_ 

28.834 


CEM.  „ 
209.06 


OPV  FLO« 
963. '58 


RATED  HP.=  160.00 
FI 

0.15386 


aC  i:ATIOi=..  2..  |;250- 


VAPOR  FLOtt  PRESS  TOTAL 

VS-i^5S5 


COMB.  FUEL 
CCCLING  AIR 


TEMP 

66.193 


PRESS 

5.3342 


DENSITY 

45.313 


TURBO'FLriW ‘ FLOM'TiON 
80.412  78,494 


FPIP 

6.0192 


TEMP 

62.727 


UDEL-HOOO 

2.9679 


OEt-MOOO 

3.5810 


FLOW 

"9398.5 


REL-MUM 

1.4929 


DEa-POINT 

-21.S16 


R EL-HUM 


1 


1.4929 


2 

it. 4 08 


HUMIDITY  * H20  VAPOR  CORREGTEO  HP 
1.1177  0.025666  157.41  


vJ 


’ ENG,._CONO,, 


F/A  DRY. 
0.C81460 


F/A  Met  - Eou.  RATio_  RPM-1  _ RP«-Z_  : HTW 

0.001447  1.2158  2702.6  2704.5  292.91  150.73 


WET  CORRECTION  FACTOR  = 0.85360 
-MEASURED  CpNC._ 


EXHA i)ST  MOLE ."WT.  = 27. 664 


exhaust  DENS  I7Y  =-  0.071371  EXHAUil'  RATE  w 14&0% 


PART  PER  MI LLI ON  WET 

HC  PPM  ..  ...  NOX  PPM  . 
1371.8  219.04 


CORRECTED  CONC.  TO.  WET  BASTS-......, 


C3  DRY 

7.5985’ 

6^4861 


PER  CENT 
C02  DRY 
10.343 
8 .8290 


02  OPY 

0.028543 

0.024364 


EMfSSION'  RATE 
EM  ISS  ION MASS/  MODE 


¥mISSI0N  MASS/RATED  HP 
MODE  EMIS./STO. .CYCLE  7. 


HC 

0.71918 
0.0035959  _ 
'2.2474E-65 
1.1829 


MOX  _ 

0.3  80'64 
_ 0.0019032 
■ 1.1895 E-OS 
0.79300 


GO 


63.764 

0.34382 

0.0021489 

5.1164 


-.CAL.EUEL.  AI  R RATI  0 =.  P. •.0.84.155.. 


MEAS... FUEL.  AIR  RAT  10  :f..O  .08l460._,.  TllPP  JEA5.J_C«-^_M_±gMB^ 


CYL  .1 E M P_ JD E G , F 

CYL-l 
41 9. 29 

CYL- 2 
'437.82 

CYL- 3 
419*36 

CYL-4  

330.25 

- 

*) 

EXT  GAS  TEMP  DE'G. 

f'eyt- 1~ 

375.24.., 

f.XT-2 

^e'xT- 3 
651.55 

“EXT-4  SEXf-i 

J 306.1  1370.2 

SEXT-2 
1 1374!.  5 

. 

— ^ - ' 

HAHl'fOLO  PRESSUR® 

= 27-948- 

engine  OIL 

63  IL  T 
179.64 

STILT 

204.38 

68.8591 

. ..  -■  

DYKG  COWO. 

-JQ  *3  . *3  ? 

rpmv 

2645s7 

“ CYL.BACR  PRESSURE 

= 2S«998 

».  ■»  — 

Jt 

-'i  ' ' ' — ^ 

1 A7  RT2' 

TAIRTI 

TATRT2 

.... - ■ - ■ 

y 

ION  AIR 

“59.229 

■ 59,518 

-23.8  S3 

55. 169 

— — 

ORIFICE  RTi 

“■fpMP 
8©. 050 

DELTAP 
1.0463 

QKPP 
54. fas- 

EtOH 

u 

CELL  TEMP.  7&i 

i.748 

HEATER 

tfjiffj  = 84.169' 

COOLfR 

= ''sos^fe 

T -iit'^ir  --ninii r-  j* 'wi • ^wraw- -it 


NASO-LtWlS  PRELtWtNARY  0<>/ 01/76  CADDEIl 


FAC  SEX! 5 


PGM  C003 


ROG  2725 


LEANOUT  TO  CL  APP  59  DEG. 


MODE  =•  4.0000 


NO.  SCANS 


ENGINE  TIMING  - 25^O.O0_ 


BAROMETRIC,  PP.iS'Sy|E\?.  28.860, 


RATED  HP.»  160.00 


HE  8ft Tin-  2.1250 


_CCMB,.._A.IR_ 


TEMP  _ 
59.021 


PRESS 

28.879 


CFM  _ 
16  8".  94 


DRYJFUOM 

765.89 


VAPOR  FLOW  PRESS  TOTAL 
0.11993  19.477 


COMB.  FUEL 


TEMP 

65.960 


PRESS 

5.3825 


DENSITY 

45.019 


fURBO  FLOW  PLOW  TRON  FPIP 

fei.769  6^.598  6.063(^ 


CCCLING  AIR 


TEMP  _ 
60.854 


UOEL-HOOD  DEL-HOOO 


2.9632 


3.5716 


FLOW 

9889.7 


REL-rtua 

1.3985 


o,ga-poiNT 

-22.' 3 76 


R EL-HUM 


1.3985 


2 

0.61206 


humidity 

1.0913 


ii  H20  VAPOR  CORRECTED  HP 
0.023912  119,69  


ENG.  COND. 


F/ft.  DRY_ 
O.  080362 


F/A  WET 
"0.080350 


FQU.  RATI0_  SPH-l 
li.l999  " 2432.9 


RPM-2 

2939.7 


jTORQUE^ 

258'.27 


BHP 
119. 69 


WET  CORRECT  ION  F,^%nR  = 0.85330  EXHAUST  M3LE.  WT.  = 27,652 


EXH^iuST  OENSITY  0.071596  EXHAUST  FLOW  RATE  = 11558. 


“PAP.t  PER  MILLION  WET 

MEASURED  CONC. HC  PP.M NOX  PPM 

1569.2  572.36 

CORRECTED  CONC._TO_  WET  BAS.IS 


_CQ  DRY_ 

7.1986 
6. 0999 


PER  CENT 
C02  DRY 
10.617 
9.0598 


C2  DRY  __ 
■0.053005 
0.095229 


_ttc  _ NOX  Gp.  , 

"EMISSiON  XaTE  0.69905  0.78725  51.187 

EMISSW  MASS/MODE ; 0.054087,^ 0.065509^ 4.  2656„__ 

EMISSTON  MASS/RATED  HP  0.00033804  0.0004H003  0.026660 

MCne  EM  IS. /STD.  CYCL E _T IT.  792__^ 27j,  335  63.476__ 


CAL.FUFLJ'TF  ratio  = 0 . 083  005  HEAS.  FUEL  AIR  RATIO  = 0.0B03:6;7  pIFE  MEAS%.&^!CftL..  E/A  PERCENT  ^ 3;^2_gg2_ 


CYL  TEMP_DEG.f 


CYL-l_ 
3 6 9.  "6  7 


CYL- 2 
385. 23“ 


CYL- 3' 
411.30 


CYL- 4 
"326^43 


EXT  GAS  TEMP  OEG.F  EXT-l 
1496.8 


EXT- 2 
-454.00 


"ext- 3 
473.78 


E XT-4 

1010.6 


sFxt-1 

1293. 0 


SEXT-2 
,1'294.  2 


ENGINE  OIL 


tDlLT' 

1&7.12 


_S7iLT 
2 :5.18 


01  L» 
~70.339" 


MANI  fePLC;;^PRESSURE  - 26.019 


OYNO  COMD‘. 


torque 

268.15 


RPM 

2 379.4 


C'yl'.b'acS,  PRESSURE  - 28.944 


INDUCTION  „AIR_ 


lA  IRTl 
58  .723 


lftIPlf2 

59.021 


tairti 


TAIRT2 

55.863 


orifYcf  air 


temp 
86  .971 


OELTAP 

2.0317 


BSFP 

53.271 


FLOW 

1902.6 


CEIL  T;FP{S.i.=  70.  757 


HEATER  tiEMP  = R5.403 


CnOtiP^S''  TEMP»=  54.581 


' V ' iii  ri>iwrii'intf|i>lt  ' 


NASA-LEWl  S 

preliminary  data 

Ogv/01/76  CAOOBII  REC  0/?A01/^e  f5s33:35i.l46' 

FAC  SEX15  PGM -,0,003  tSDG:{2/26 

LEANOUT  to  CL 

APP  59  deg.  HUM*0* 

MOOY®  5.0000 

K3.  SCANS  » 4 

Engine  timing 

» 25.000  DEG> 

BAROMETRIC  PRESSURE  28 .860 

RATED  HP.=  160.00 

HC  RA®0*  2.1250 

COMB.  AIR 

TEMP 

PRESS 

CFM 

OR.Y  FLOW 

VAPOR  FsDOM 

PRESS  TOTAL 

60.540 

28.867 

105.08 

471.70 

0.0696L.9 

14.293 

COMB.  FUEL 

TEMP 

69.603 

PRESS 

5.4722 

DENS ITY 
44.922 

TURBO  FLOW 
45.215 

FLOH^TRON 

42.379 

FPIP 

6.0884  „ 

rrn  fisin  air 

TEMP 

UDEC2-H00D 

0"EL-H000 

FLOW 

REL-HUM 

-f.  ■-<- 

DEW-POINT 

61.948 

2f9Z08 

3.6066^ 

9810.r 

li2978  -22.579 

. • w._ 

RFL-HUM 

1 

1.2978 

2 

0^.32753' 

HUMIDITY 

1.0331 

* H20  VAPOR 
0.023724 

CORRECTED  HP 
65.215 

‘ piiuc.  rnwn- 

f7a  ORYi 

F/A  WET 

EQU.  RATIO 

R.PM-1 

RPK-2 

TORQUE 

BHP 

0.  08:9844 

0.089830 

fl.3410 

2351.8 

2353.2 

145.38 

65.099 

” Wet  CORPECTION'  FAC".  = 0.87235'  exhaust  hole.  WT,  *‘26.'928  " exhaust  OENSi'TY  = 0.05972^  EXHAUST  FLOW  RATE  = 737A.L 

■ ^PART  PER~HilLION'fWFT  ' “ PFR  C|NJ  ' S 

=‘  HEASUREO  CONC.  HC  PPM  NOX  PPM  CO  DRY C02  DRY 02  DRY  

=.  ■“  ■'  20A3.7'  ' ■180.72  9.1579  9.4906  0.1328? 

COP  PEC  TED  CONC.  TP.  WET  BASTS  7.  ??76; 8*2  791 G«ll5?2-;l ^ 

” HC  :N0X'  cn  . ^ " ; ■•■;  .... — ^ 

* F-MlSSiOM  RAtY  0.5~4lb3  0.15BS8  42j.816 

” E M I S S J ON M A S S / HO 0 E. 0.0 54 103 0 . 0 1 58 58 4.28 16  _ : , — ^ — 

“ FHISSiON  WASS/RATEO  HP  0.00033814  9.9ll4’E-05  0.026760 

MODE  EH  1 5.  / ST  n.  CYCL  FT  17.797  _6.6076 63.714  — 

CAl.FUEL  AIR  RAILQ  = 0.088102 ! AEAS-._._Fy|L  RATIO  = 0.089844  DIPF  MEAS.C  C.AY.  F/A  PERCE  hit.  =-1.9384 

CYL  TEHP  OEG.E  J CYi.Wl CYL-2  CYL-3._ ^CYL-4  , _____ 

" ■■  " 317.06  33'2'.25;  3T28.07  246.84  - 


EXT  GAS  TiEMP  DEG.F  EXT-1  EX‘f-2  EXT-3  FXf-4;  SEXt-1  C^XT-2 

__  1060.9  _ -454.00  161.64__ 042jAO  . _ , 8.  ___  1105.'^7i 


/ i ‘ 


NASA-tEWlS 


RR6LI BINARY  DATA- 


0^/01 m 


CADDBI 1 


REC  O^/Ol/.^b  I7i  lA;  49.506 


FAC  SEX15 


PGM  COOS 


RDG  2728 


t FANOUT  TO  C,t  APP-5'9  PEG.  HUa:=OT 
ENGINE  TIMING  = 25.000  . OEG._ 


MODE  •*■  3.0600 


Wo.  SCANS  = 5 


BAROBE'TRie  PRESSURE  = 28.880 


RATED  HP.*  160.00 


HC  RATIO*  2.1250- 


■ 

COMB . A1 R 

TEMP 

PRESS 

€Fft 

DR®  BLOg 

VAPOR  FLOW 

PRESS  TOTAL 

9 

59.319 

28.876 

209. 54 

967.26 

0.14338 

14.666 

M 

GOftB.  FURL 

TEMP, 

66.507 

PRESS 
5. 3306 

DENSITY 

45.005 

TURBO  Flow 
81.315 

FLOW  TRON 
79.049 

FPIP 

5.9241 

COOLING  .A*R 

tLmp 

61.313 

UDEL-HOOD 

DEI -HOOD 

FLOW 

R EL -HUM 

DEW-POINT 

3.0446,^ 

3.7221 

10040. 

1.3969 

-22.281 

” 

RBL-HUM 

1 

1.  3969 

2 

35.280 

HUMIDITY 

1.0377 

r H20  VAPOR 
0.023828 

CORRECTED  HP 
158.68 

.'0 

ENG.  COMD. 

F/  A DRY 

F/A  WET 

EQU.  RATIO 

RPM-l 

RPM-2 

TORQUE 

BHP 

0.081724 

0. 081712 

1.219R 

2698.9 

2700.7 

296.28 

152.25 

WET  CORRECTION  FACTOR  = 0.85504 


EXHAUST  MOLF.  WT.  = 27.544 


EXHAUST  DENSITY  = 0.071317 


E~XH  A UST  F L OW  R AT  E = 14673. 


MEASURED  CONC . 


PART  PER  MILLION  WET 
HC  PPM  __  NOX  PPM 
1397. 5 “ 261.24 


CORRECTED  CQNCj,  TO.  WET  BASIL. 


EMISSION  RATE 

’ EMISSION  „MASS/:,MnOE.„„. 

“ EMISSION  MASS/RATEO  HP 


HC  _ 

0.73618 
0.0036809  _ 
'2.30C6P-C5 


CO  DRY 
7.A776 
6^3936 

NOX 

0.45615 

0.0022807 

1.4255E-05 


PER  CENT 
C02  DRY 
10.665 
9. 1 192 


02  DRY 

0.043964 

0.037591 


O 

CO 


cn 


68.110 

0.34055 

0.0021284 


TAI  .FIIFI  AIR  RATIO  = 0.083459 

ME  AS 

. FUEL  AIR  RATIO 

= 0.081724  OIFF  MEAS.C  CAL.  F/A  PERCENT  * 2.1233  

'* 

CYL  TEMP  DEG.F 

CYL-l 

CYL-2 

CYL -3 

CYL-4 

.-i 

403.13 

430. 81 

410.77  ■■ 

123.96 

•i 

EXT  GAS  TEMP  PEG 

.F  EXT-l 
1129.6 

EXT-2 

-181.88 

EXT-3 

840.43 

r-XT-4  SEXT-l  SEXT-2 

1330.8  1359.1  1360.8 

ENGINE  OIL 

EOILT 

Sn  ILT 

OILP 

MANIFOLD  PRESSURE  = 28.007 

165.08 

190.61 

70.979 

DYNO  CONO. 

TOROUE 

294.52 

'RPM  

2602.8 

CYL. BACK  PRESSURE  = 2 8.989 

V 

INDUCTION  AIR 

lAIPTl 

IAIPT2 

TAHTl 

TAIRT2  - . 

V 

59.039 

59.319 

23.049 

54.791 

ORIFICE  AIR 

TEMP 

91.552 

DELTAP 

2.9888 

OREP 

53.321  __ 

FLOW 

2367.9  _ , ; 

V 

CELL  TEMP.  = 80 

.734 

HEATER 

TEMP  = P9.362 

COOLER  TEMP  = 53.051 

PGM  C003 


ROG  2729 


j 

D 


w> 


> 


NASA-LEWTg  PRFLIHTWARY  DATA 
LEAMOUT  TO  Cl  'APP  99  DEG.  HUM«=OT_ 


OA / 01  /76  CAOOEII  REC  0'^'^ 01/76  17s  17*  30.  108_ 


FAC  SEX15 


MODE  « 6.0000 


NO.  SCANS 


E N6 1 NE  TIM  IMG'  » 25.000  . 


OEG, 


COMB.  AIR 


TEMP___ 

'56.823 


PRESS_ 

"28.883 


_RARnMET!l  1 C PRESSURE  « J8.880 ** 


HC  RATIO*  2.1250 


CFM 

168.69 


DRY  FLOM  _ VAPOR  FLOW PRESS  TOTAL 

■ 76^25  ■ ' O'.  10892  16.678 


COMB.  FUEL 


TEMP 

66.695 


COOLING  AlR 


TEMP  _ 
59. 220 


PRESS 

_5.383l 

UDEL-HOOO 

~2.9787 


'OENS  IT  Y 
65.  053 

_DEL-HPOO_ 

3.6828 


TURBO  FLOW  FLOW  TRON 
66.753  _ 63.605  . ^ 


FPIP 

6.0296 


_FLOW  „ 
9918.7 


REL-HUM 

1.6626 


DEW-POINT 
"-22. 861 


REL-HUM 


1.  66  26 


2 

27.381. 


"humidity  * 'h20  vapor  CORRECTED  HP 
0.99263 0.022790 119.68 


_ENG._COND^ 


F/  A ORY_ F/  A W ET, EOU.  RAT  fO_  RPH- 1 2636^8 119,79 

0.082532  0.082520  1.2318  2635.2  2636.8 


exhaust-mile;  WT.  . '27:680 


E XHAUTrOEWry  « 0.07li53  EXHAUST  FLOW  kSTE  - liodvr 


MFASUREh  CONC. 

_ 1526,7 

CORR ECTEO  CONC.  TO  W FT^_.R A S IS 


'part  PER'-MTLLION  wet 

HC  PPM  ' __NOX  PPM  cn  DRY 

539.51 


6.9865 
6.  0297 


PER  CENT 
C02  DRY  _ 
'10.880 
9.3922 


02  DR  Y 
'0.066386 
0.055586 


o 


EMISSION  RATE 

F M I SS 1 0N_  M A S S /JiOOE 

f'mTSSION  'mass/rated  HP 


HC 

0.66068 

0.053390 


NOX  

0.75051 

0.062561. 


CO 


"0.00033369 


rune*  cn  1 0 •/ ^ 
CAL. FUEL  AIR  , RATIO  =..0._08233  1. 

MEAS. 

GYL  TEMP  OEG. F . CYL“1 

CYL-2 

■ 378.66 

391.81 

EXT  GAS  TEMP  OEG. F FXT-l 
1592.6 

EXT- 2 
^56.00_ 

ENGINE  OIL  EOILT 

_sqiLT  _ 

172.56 

161.30 

' OYNO  CONO.  TOPOUE 

261. 27_ 

RPM 

2356,3_ 

"0.00039089 
26.059 


51.172 

6.2666 

"0.026652 
63.658  


MEAS.  FUEL  AIR  RATIO  = 0.082532 

CYL-6  


OIFF  MFA5.C  CAL.  F/A  PERCENT  «-0.2^5j: 


_C.YL73_ 

608:68 


.118.61 


EXT- 3 
885.81 


EXT- 6 
1307.1 


SEXT-1 

1301.7 


SEXT-2 

1303.2 


OIIP 

"67.611 


MANIFOLD  PRESSURE  - 26.080 


C VC.  BACK  p'rFSSURE  * 29.012 


INDUCT  ION  AIR 


lA IRTl. 
'56.506 


I AIRT2 

■56.823' 


TAIRT1_ 

136.95 


_TAIRT2 

56.693 


'orifice  air 


TEMP 

89.026 


"OELTAP 

2.0017 


ORFP 

53.150 


FLOW 

1966.2 


HEATER  TEMP  = B9. 237 


COOLER  TEMP  » 56.906 


CELL  temp 


78.706 


NASA-LEWIS  PREHHINARY  DATA 

LPANOUT  TO  CL  -APP.  25  BTOC  59  PCG« 
F^fGtMg  TIMING  - 25.000  OFr.. 


04/01/76  CADDEtl  REC  OA/01/76  l7t2U 05,019 

t HIIH  HOPE  » 5.0000 NO.  SCAN.S_;_S 

BAROMETRIC  PRESSURE  » 28.B80 RATED  HP.»  160.00 


f=AC  SEX  IS 


PGM  C003  RDG  2730 


HC  RATIO-  2.1250 


57.565 


_PJIE.S,S._ 

28.B97 


COMB.  FUEL  TEMP  P 

66.793  5 

COOLING  AIR  ^ TEMP  U 

^ 59i509  2 

REL-HUM  1 

2A8l__: 2 

ENG..  CCM1. E/ A.  DRY — F 

0. 088207  0 

WET  CORRECTION  FACTOR  = 0.86556 


PRESS 
5..4650_ 


CFH 
104.  57 


DENS ITY 
..44.  997_ 


DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

470.45  O.O660O2  14.300 

TURBO  FLOW  FLOW  TRON  FPIP 

45.500 .41,497 6,0576 


TEMP 

59i509 


_l,248l__ 

_E/A.  DRY— 

0. 088207 


UOEL-HOOD  OEL-HODD 
2.8954  3.732i 


_FLOM 

9762.1 


_REL-HUM_ 

1.2481 


DEW-POINT 

-23.891 


2 

29.429 

F/A  WET_ 
0.  088196 


HUMIDITY 
_ 0,89279. 


S H20  VAPOR  CORRECTED  HP 
0.020501 65.328 


EQU.  RATIO— RPM-l  _ 
1.3165  2350.2 


RPM-2 

2352.1 


TORQUE„ 

146.27 


BHP 

65.455 


EXHAUST  MOLE.  WT,  - 27.048 


PART  PER  MILLION  WET 

J<EASURFD_C0N£L.__HC  .PPM — NOX  ,PPM;_ 

1950.0  154.06 


CO  DRY 
9.1655 
..7,9333_ 


PER  CENT 
CO  2 DRY_ 
9.6757 
8.3749 


"exhaust  DENSITY  - 0.070035  EXHAUST  FLOW  RATE  ■ 7310.7 


02  DRY 

0.10107 

0.087482_ 


EMISSION  RATE 

J^i^I  S S I ON M A S S /MODE 

EM'tHi’on  MASS/RATE'd  HP 
MODE  EMIS./STD.  CYCLE  t 


HC  __  Nox  cq_  — 

"6.51179  0.13402  42.107 

J).  05 1179 _0.013402_ _4«2107 

0.00031987  8.3765E-05  0.026317 

16.835  5.5843 ^_62.  659 


_CAL  .FUEL  AIR  RATIO  = 0,087868  MEAS.  FUEL  AIR  RATIO  = 0,0B8207_ 
CYL  TEMP  OEG,_F €YLjil_ _CYL-2  CYL-3 CYL,-4 


DIFF  HEAS.C  CAL.  F/A  PERCENT  —0.38510 


J.NGJNE.OfL 

DYKO  CONO. 
INDUCTION  AIR 


CYL-1 

CYL-2 

CYL-3 

CYL-4 

323.18 

332. 84 

333.82 

110.68 

• EXT-1 

EXT -2 

EXT-3 

EXT-4 

1813.8 

-454.00 

__  674.52. 

1116,8. 

EOILT 

SOILT 

01 LP 

MANIFOI 

177. 84 

209.59 

68.979 

SEXT-1 

1138.3 


'EXT- 2 
1136.8 


TORQUE 

.141.25. 


lA IRTl 


RPM 

2299.7. 


IAIRT2 


TA  IRTl 


' 

57.212 

57.565 

136.27 

55.078 

*•  ORIFICE  AIR 

TEMP 

88.980 

DELTAP 
.1.0716 ; 

ORFP 

_53.259 

“"flow 

1451.1 

• CELL  TEMP.  = 

_.78.165 

HEATER  TEMP  = 89.057 

1 

_M AN  1 FOLD  _ P RE  SSURE  - 18.  _1J_9 . 
"~C>L . BACk""p'RESSURE  * 28.961 
TAIRT2  ; 


COOLER  TEMP  » 55.489 


NASA^LEWIS  PRELIMINARY  DATA 


04/01 /76 


CADDEI 1 


REC  04/01/76  I7i26;31«071 


PGM  C003 


ROG  2731 


LFANOUT  TO  O-  APP' 25  BTOC  59  DEG.  OT  .HUM.. 


MOPE  » 3.0000 


NO.  SCANS  = S 


ENGINE  TIMING  » 25.000  OES.  BAROMETRIC  PRES SUALJL.-2a«^  .RAJEOjaP *5^60^00 HLJAI*Sf_ 2*.i2_50_. 


COMB.  FUEL 


” COOLING  A1  ( 


PEL-HUM 


FNG.  COND. 


TEMP  

58.135 

Temp  ~ 
_65.565___ 

.TF.MP 

61.205 


1.  1477 

F/A  DRY  _ 
6. 079152 


PRESS._ 

28.890 

“pr'esT" 

_5.3A17_ 


CF.M 

209. 59 

TE’Nsfnr 

45.O30_ 


DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

9T.45  0.11289  i<>.6T2 

~fuRBn  FLOW  ’ FLOW  TRON  F P ' T' 

81.274  75.577  ..  . 6.0587 


..ynFL-HQQO DEL-HOna .PLOW RELrHUM . OEH-POINX. 

3.0452  3.5513  10041.  I.IA77  -24.401 


2 

.43.620  . 

_F/A  WET 
0.079143 


HUMIDITY  r »120  VAPOR  CORRECTED  HP 
0.81679 0.018756_  157.11  


EQU.  RATIO.  RPM-l 
1.1814  2699.5 


RPM-2 

2702.0 


TORQUE 

293.85 


BHP 

151.04 


WET  CORRECTI ON  FACTOR  = 0.85383 


EXHAUST  HOLE.  HT.  = 27.749 


EXHAUST  DENSITY  = 0.071848  EXHAUST  FLOW  RATE  » 14532. 


PART  PER  MILLION  WET  PFR  CENT 

MEASURED  CONC... HC  PPM  NOX  PPM  _ CO  DR Y, — C02  DRY,. 

1243.5  384.90  6.5277  11.102 

rORRECTFO  CONC.  TO  WET.  6 AS  15— - 5.5735,. .9.4790  . 


02  DRY . 
0.047985 
0. 040971. 


EMISSION  RATE 

_E MI  SSI 0N_  MAS 3/ MODE 

EMISSION  MASS/RATED  HP 

_MCDE  EMIS./STP,..CYCLE  .?_. 


. HC  NO.X  ... CO  . . 

0.64878  0.66565  58.806 

0.0032439.  0.0033282 0.29403  . 

2.0274E-05  2.080IE-05  0.0010377 

_1.0671  1,3868._ 4.3754  __ 


CAL.FUEL..AIR  RATIO.  = .0.081203...  MEAS.  . .FUEL  AIR  RATIO_=  0 .079 152  ...  „01EF  .ME AS...C_..^,IulT/_A_M^|N^ 


CYL  TEMP  DEG. F_ 


CYL-l 

411.77 


EXT  GAS  TEMP  DEG. F EXT-l 
1470.5 


OYNO  COND. 


I NDUCTION  AIR 


ORIFICE  AIR 


EOILT 

181.30 

Torque 

292.38 

lAlRTl 

57.764 

’temp 

89.547 


_ CYL-2 
431.76 

~EXT-2 
..-8  4.498 

SOILT 
' 208.51 

~RPM 
...  2628.9 

_ IAIPT2 
58.135 

~ DEL  TAP 
2.9920 


CYL-  3 
416.61 

EXT-3 

877.01 

niLP 

70.991 


_TAIRT.L 

83.863 

"OREP 

53.292 


CYL- 4 
124.31 

“EXT- 4 
1288.3 


SEXT-1 

1362.0 


SEXT-2 

1363.5 


CELL  TEMP.  =.  79.781 


..  . HEATER  TEMP  = 88.781 


MANIFOLD  PRESSURE  = 27.937 


C YL  ^ BA'CK’pRE  SSURE"  * 29.  020 


JTAIRT2  

55.040 

‘Tlow'"’”””” 

_..2373.4  ...  

enOLEP  TEMP  = 54.626  _ 


o o 

eg- 


NASA-LEWI! 


PRELIMINARY  OAT< 


04/01/76  CADDEI 


REC  04/01/76  17: 29; 26.234 


PGM  COOS  ROG  2732 


‘ LEANOUT  TO  CL  APP  25  BTOC  59  PEG,  _Qt_J!IUiL 


WCIDE  « 4.0000 


ENGINE  TIMING  » 25;«000 


RAROME TR 1C  PRESSURE  » Za.BqO 


COMB^AIR. 


COMB.  FUEL 


R EL-HUM 


.E_NG*_JCIlNr..- 


JEMP, 

58.497 

TEMP 

^66.65Q_ 

TEMP 

61.529 


_1.0782. 


J>RESS_.^ _CEM 

28.832  166.54 


DRY_FLOW 

759.29 


NO.  SCANS  « 5 

) RATED  HP.«  160.00 

VAPOR  FLOH  PRESS  TOTAL 
0.b85'422  14.482 


HC  RATIO"  2.1250 


PRESS 

.5.3873. 


DENSITY 
45.001  . 


TURBO  FLOW  FLOM  fRON  FPIP 
e,0.065  59.886  ^ 6.0558 


JJOELTHQOBLi DEL-HOOD 

3.0056  3.7775 


_ELOW 

9968.7 


REL-HUM 

i.0782 


DEW-POINT 

-24.777 


J3.21602. 


HUMIDITY 
..  0.78752  ... 


f H2Cl' VAPOR  CORRECTED  HP 
0.01808.4 119.49 


_f/A  DRY_ E/A  WET EQU.  R ATJQ..  RPM- I RPM-2„ 

b.078871  0.078862  1.1772  2430.0  2431.1 


TOROUE_ 

258.43 


BHP 

119.57 


WET  CORRECT!  ON  F^^^^  0.85732  EX  HAUST ' M3L  E . WT.  .’YtTtTI  "'eXHAUST  DENSITY  " 0.071906  EXHAUST  FLOM  RATE  » 11393. 


~ PART  PER  MILLION  WET 

MEASURED  CONC.  HC  PPM ^_.NOX  PPM  CO  DRY  . 

- 1378.7  730.19  6.0833 

COPREfTEO  CONC.  TO  WET  BASIS 5.2153. 


PER  CENT 
C02  ORY_ 
11.364 
^9.7423  _ 


02  DRY 

0.090449 

0.077543 


EMISSION  RATE 
E MI  SSI  aN__MASS/J!.QDE.___ 
EMISSION  MASS/RATED  HP 

MCOE  f^!LLS../.S  T 0 ._£.Y£LF_*_ 


..  HC  . - *.NOX  CO  

0.56393  0.99000  43.139 

Q , 046995 0.08  2 500 3.5949  _ 

0.00029372  0.00051563  0.022468 

15.459  34.  375  53*.A96 


jClAL  . FU EL _A I R _ R A.T 1 0_  = 0J080072  . M E A S .„ F UEL  _A I R R ATI Oj ■ 0 . 0 7 8 8 7 1 D I FF_HE_AS^e_^L  . F/A  PERCENT  " 1.5222^ 


C YL  TE MP_0EG  .F .CY  L-l  _ 

387.64 

EXT  GAS  TEMP  DEG.F  E XT - I 
1550.4 


engine  OIL 


DYNO  COND. 


INDUCT  ION  JVIR_ 


ri'piFICE  AIR 


EOILT__ 

188.41 

TOPOUE 

244.39 

I A IRTl 
58.226 

'temp 

89. 862 


_CYL-2 

402.32 

"“exT-Y' 

_-400.41 

_ SOILT 
113.88 

RPM 

_ 2344.2 

_ lA  IRT2 
58.497 

""deltap 

1.0779 


CYL-3 

414.10 

”EXT-3' 

1027.2 


CYL-4 

122.10 

Txf-4  " 
1324.2 


SEXT-l 

1309.0 


SEXT-2 

1310.5 


0 1 L P __M  AN  I FOLD_  P_RE  SSURE  .* _2,6._p23__ 

*69. 739"' 

CYL.BACk'pRE  SSURE  '^~9.'62Y 


TAIRTl 

'75.893 

"orf'p'  •' 

53.267 


TA1RT2 

'54.717 

~fl'ow”" 

1454. 2. 


CELL  TE*‘P.  =.  . 80.734 


HEATER  TEMP  = 88.642, 


COOLER  TEMP  =*  55.3 00_ 


D 


Nij^A-LftllS  PRELIMINARY  DATA 


GAODEU 

iPAfumiT  TO  CL  APP  25  BTDC  ?9  PEe.,-Q^Ug HPB£-i 

P..r:.is»=  TIMING  . 25.000 QEG. _BAmwmiC_P5ISSyBl. 


REC  04/01 /7&  17132:36.711 _ 

5.0000  NO.  SCANS  » S.. 


EAC  SEX15 


?GH  C003  RPC  2733 


4 


28.890_ 


PATED  HP.»  160.00 


HC  «ATin»  2.125D 


CQW9«  AJA- 


_TEJ}P_ 


59.608 


_PRE5.S_ 

28.885 


-XE.I1. 


103.92 


ORY_FLqH_ 

467.49 


Vi^OR  FLOW PRESS  TOTAL. 

”6.049179  14.304 


CHMB.  FUEL 


TEMP 
69 .253_ 


PRESS 

5.4806. 


DENSITY 
44.931 _ 


"turbo  FLOW-  FLOWTRON  FPIP 
43.683  : 40.246  ,._.6.l04l. 


r.nOLlNG  AIR 


TEMP 

61.989 


UDEL-HOOD 

3.0175 


DEL-HOOP 
3. 5879 


_FLOW__ 

9990.7 


_R  EL-HUM 

6.95705 


DEW-POINT 

-25'.  337 


rel-hum 


_0.,95.7qi5_ 


_0,31603. 


HUMIDITY 
0.  73639.. 


i H2Q  VAPOR  CORRECTED  HP 
0.016910 ;66.396  


o 

0 

J 

J 

J 

1 

3 


ENG.  CONO,.. 


F/A  DRY F/  A WET  EQU.  RAT  1 0„.  RPM-l 2351^9  ” 148^26  66.358 

0.086090  0.086081  1.2849  2350.6  2351.9  148.26 


WET  CORRECTION  FACTOR  = 0.86710 

J<  ~ — 

PART  PFR  MILLION  WFT 

- MEASUBED-CiINC..__HC  PPM  NOX  .PPM 

..  1843.4  225.24 


Mor^  density  . 0.070445  exhaust  FLOW  RATE  » 7208.2 


C CPRECTED  CONC.  TO  W ET  ..BAS^IS — 


, CO  DRY 
8. 1009 
7.0243 


Per  CENT 

t02  DRY_ 

10.245 

B.8831__ 


02  DRY 

0.10105 

0.087620 


e'missicn  rate 

_E  MI  SSI  ON  MA SS/MOPE 

FM-issinM  mass/rateo  hp 

MOPE  EM1S./S TD.  CYCLE_J_ 


HC  . 

0.47702 

0.047702_ 


'6.00029814 
15.,6.9l.._ 


NOX 

0.19321 

0.0193.21 


CO 


0.006i'2075 
,8.0503 


36. 759 

3.6759 

0.022975 
54.702 


_CAL  .FUEL.  AIR.RATJO_.=  _0...085101_ MEAS._FUEL  AIR  RATIO_ 

C^L.  TEMP  _DEG.F CYLtI 


0.086090 BIFF  MEAS.&  CAL.  F7A  PERCENT  «-1.141S. 


335.33 


CYL-2  . 
345.98 


CYL-3 
344. 82 


_CYL-4 

114.08 


EXT  GAS  TEMP  OEG.F  Fxf-l  EXT-2 

1729.9 -323.56 


*« 

PNG  INF  OIL 

EOILT 

SORT 

187.23 

123.12 

4« 

DYNO  COND. 

TORQUE 
150.37 

RPM 

2326.9. 

INniir.TION  AIR 

!A  IRTl 

1A1RT2. 

* 

59.283 

59.608 

EXT-3 
827. 10 

OILP 

69.899 


EXT-4 

1090.3 


SEXT-1 

1156.5, 


SEXT-2 

1155.1 


M AN IFOLD  PRESSUR E ■ 1 SjJLATL 
"CYL  .'bAG1(””pPE  SSURE  '«'*28.  957 


TAIRTL 

162.26 


_JAIRT2 

55.228 


ORIFICE  AIR 


90.254 


2.0168 


PRFP 

53.285 


FLOW 

1969.0 


CELL  TEMP.  = 80,699 


HEATER  TEMP  = 00.525 


COOLER  .TEMP  .=  55,615_ 


NASA-LEWIS  PRELIMINARY  DATA 


04/01 /76  CAODEll 


REC  04/01/76  17i44;53.055 


PGR  C003 


RDG  2735 


LEAMOUT  TO  CL  APP  2 5 BTDC  59  DEG.  0%  HUH_ 


MODE  » 3.0000 


ENGINE  TIMING  = 25.000 


BARnWETlIC  PRESSURE  - 2B, 8?0_ 


_N0  , SC  A NS  ^5 

RATED  HP.=  160.00 


HC  RATIO*  2'. 


_CnMji  . ,AJiL 


COMB.  FUEL 


tnnLJNG.AIR 


_TEMP. 

57.fl82 

Temp 

64 . 497_ 

TEMP  _ 
61  .223 


PRESS,. 

28.840 

Tre"ss~ 

5.3432. 


CFM 

208.38 

■oENsTinr 

45.058  , 


ORY_JFLOH  ..  ,,¥A.F0R  flow PRESS  TOTAL 

*961.77  ' * 6.11034  14.673 

Turbo  flow  ""flow  t ron  "f> ip 


UDEL -HOOD  OEL-HPOP_ 


2.9594 


R EL-HUM 


ENG.  COND. 


.1,1389^ _41,136 


3.6919 

"humioity" 

..  0.80307 


77.798 

FLOW 
9882. '5 


76.334 

_REL-HUH 

1.1389 


5.960J 

DEW-POINT^ 
-24.532  " 


i‘H26  VAPORCCRRECTED  HP 
0.018441.  157.32  


F/A  DRY  _ 
0.079368 


F/A  WET 
6.079359 


EOU.  RATIO  RPH-l 
1.1846  " 2702.2 


RPM-2 

*2704.2 


TORQUE 

■293.43" 


_BHP_  _ 
150.97 


WET  CORRECTION  FACTOR"  = 0.85429 


EXHAUST*  mole;.  WT.  =”27.731 


EXHAUST“DENSiTT  = 0.071803  EXHAUST  FLOW  R ATE "*  "l4459.' 


PART  per’  M ILLION  WET 

Jlf.ASURED  CONC, HC  PPM  NOX  PPM, 

1283.3  254. 11 

CLC!PR_ECTEP_C0NCj_.I(2_.WET  BAS15_--  - 


PER  CENT 

CO  DRY  C02  DRY  , 

6.47020  11.227 

_l5.5275  9.5910  . 


02  DRY 

0.021242 

0.018147 


EMISSICN  RATE 

_EMISSION.l.  MASS/MODE,  

EMISSION  MASS/PATED  HP 
_M00F  EMI  S. /STD.. CYCLE. t__ 


HC  . ..  NOX  CO 

0.66616  0.43723  58.024 

0.0033308 0.0021861 0.29012 

■2.0817E-05  1.3663E-05  0.0018132 

.1.0957  0.91089 4.3173  __ 


.CAL.fUEL  AIR  RATIO  .=  0.08.1087,.  MEAS.  FUJL  AIR  RATIO,*  0. 079368:  ,::_DIFF.HEAS,C_C.AL^^^ 


JC  XL. ..TEMP  .DEG.  F 


CYL-1 

426.07 


EXT  gas  temp  OEG.F  EXT-1 
887.35 


__.-JLN6TM:_0I  L^ 


PYNO  COND. 


INDIX.TION  AIR 


ORlFfCE  AIR 


FOILT 

187.88 

Toboue*” 

296.89 

lAlRTl 

57.565 

Temp 

88.587 


.CYL-2 

444.48 

EXT-2 

50.702 

SOILT 

239.11 

”'rpm  * 

2674.8 

.1 AIRT2 

57.882 

"'DELT  AP'~" 
0. 082708 


CYL-3 

*438.33 

"eXT-3  ' 
941. 31  , 

OILP 

70.995 


JIAIRTI 

61.411 

'ORFP 

53.231 


CYL-4 

126.53 

"ext -4  " 
1216.5 


"SEXT-1 

1408.4 


SEXT-2 

1409.2 


MANIFOLD  PRESSURE  = 27.989 


CYL . BACK  PRESSURE  = 29.055 


_TAIRT2 

55.141 

""flow 

299,99 


CELL  TEMP.  = 79.093 


HEATER  TEMP  = 83.110 


Cnm.FR  .TB,MD  <==• 


jijASA-tEWtS  PRELIMINARY  DATA 


04/01/76  CAODEtt 


REC  04/01/76  17t50i21.041 


FAC  SEX 15 


PGM  C003 


ROG~2r?36~ 


LEANnUT  TO  CL  APP  25  flTDC  59  DEG.  Qg  HUH 
ENGINE  TIMING  * 2S.00Q_ DEG_- 


HOPE  =»  4.0000 


NO.  SCANS 


PRESS. 


BAROMETRIC  PRESSURE  = 28.B90 
CFH 


RATED  HP.*  160.00 


HC  RATIO*  2.1250 


DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 


58.840 

28.832 

166.68 

759.87 

0.094842 

14.490 

COMB.  FUEL 

TEMP 

PRESS 

DENSITY 

44.988 

TURBO  FLOW 
62.076 

FLOW  TAON_ 
58.959 

FPIP 
6. 0612 

i tfmp 

IIDFI  -HOOD 

DEL-HOOD 

FLOW 

REL-HUM 

OEW-POINT 

61  .872 

3.0457 

3.5970 

10042. 

1.1822  -23.961 

REL-HUM 

1 

1 1 Q 99 

1 1 «RQS 

HUMIOITY 

0.87370 

? H20  VAPOR 
0.020063  . 

CORRECTED  HP 
119.37 

’ ENG,  COND. 

F/A  DRY 

_F/A  WET 

_ FOU.  RATIO, 

..  RPM-l  . 

RPM-2 

TORQUE 

BHP 

1 1 O A1 

0.077591 


WET  CORRECT10N~FTr^~^~^~^7i?i^ m5lF..,HT.  = 27:^  EXHAUST  DENSITY  * 0.072176  EXHAUST  FLOW  RATE  * 11366. 


' " PART  PER  MILLION  WET  PFR  CENT 

MEASURED  CONC.  HC  PPM NOX  PPM . CO  DRY __C02^0RY  

1396.4  708.89  5.97950  11.423  0.073007 

CORRECTED  CONC.  TO  WE T B ASI  S 5. 0970, ?..7373 0 .062233^ 


cn 


EMISSION  RATE 
_EM1SS'I0N  MASS/.MOOE  _ . 

EMISSION  MASS/RATED  HP 
JiLOn  E.  e MIS./ STD ._C.YC  LE__1.. 


HC  

0.56881 
0.04740L._.„ 
0.00029625 
15.592  


NOX 
0.9  57  14 
0.  079762_._ 
0.00049851 
33.234  


CO 


41.986 
3.4988  _ 
0.021868 
52.066.__ 


Cal, FUEL. .AIR  RATIO. -..0_.07.9908_  MEAS  ._FUEL  AIR  RAT  I0_*  0,  077591 D 1FJF_.ME_AS.._C_.C^L.  F/A  PERCENT  - 2.98^ 


CYL  TEMP  DEG.F, CYL-l  . 

374.99 

CYL-2  , 
383.50 

CYL-3 

402.33 

CYL-4 

121.60 



EXT  GAS  TEMP  OEG.F  E XT- 1 
1326.7 

EXT-2 

-325.30 

EXT-3 

1042.5 

EXT-4 

.1301.5 

SEXT-1 
1312.3  _ 

ENGINE  OIL  EOILT 

187.47 

SOILT 

146.55 

01  LP 

manifold 

PRESSURE  » 

69.987 

SEXT-2 

1313.4 


26.006 


OYNO  COND. 


INDUCT!PN_AIR. 


0RIFICF  AIR 
CELL  TEMP.  1 


TORQUE 

245.33 

IMRTl 

58.533 

TEMP 

89.390 


RPM 

2376.3 

I A1 PT2 
58. 840 

OELTAP 

2.0405 


TAIRTl 

183.43 


■ CY L . B ACk“pRE SSU RE  * 28.967 


TAIRT2 

55.020 


ORFP 

53.220 


FLOW 

1981.4 


COOLER  TEMP  » 56.154. 


80.161 


HEATER  TEMP  = 87.985 


P6W  C003 


RDG  2737 


NASA-LEWIS- 


DATA  n«nofii  «K 


PAC  SEX15 


I P*^PI1T  TO  ri  APR  25  :btOC  ?9  OEC-»— 

PMr,K,P  TTMIfan  . 25;oOQ__-^G.^-— 


MPDE  - S.OOOO_ 


SCANS  - 5_ 


RATED  HP.«  160.00 


_COf .0^ -AIR- 


TEMP. 


59.852 


_t*RESS_ 

28.898 


CFM- 


18-*ej?0- 

|SrV  flow VAPOR  .ELOM PRES.S  TOTAL, 


HC  RATIO*  2.1250 


104.12 


468.11 


0.063157  14.303 


COMB.  FUEL 


TEMP 

69.431. 


PRESS 

5.4810L 


DENSITY 

44.927__ 


turbo  FLOM  FtOM  TROM  FPIP 

41.938  39,913 6,„081^ 


COOLING  AIR 

TEMP 

UOEL-HOOD 

62.250 

2.915i 

i " 

REL^HUM 

1 

1.2166. 

2 

0.3 140 3-- 

DPL-Hnoo  FLOW 


3.6792 


9799.2 


PEL-HUM 
1.  2166 


dew-point 


-23.406 


humidity 

0.94445. 


* H2d'vAPbR  CCRRECTEO  HP 
__0,021.688 64.952 


ENG.  COND.- 


c/A  ORY F/A  WET EOU.  RATIO — RPM-1 

0,085265  0.085253  1.2726  2352. 


RPM-2 
' 2354. 5 


torque 


BHP 


144.86 


64.894 


WET  CORRECTION  FAcTdR  = 0.86371  bxHAUSrMdCE.  WT.  * 


exhaust  density  » 0.070^  exhaust  flow  RATE  - 7196. m 


— — — 7":""''|ji/vRT'  PER  MILLION  WET 

MfASUREOLjCgit* HC  PPM --N^X  PPM 

1821.0  225.02 


rORRECTFO  CQNC.  TO  WE T_ B A1]J_ 


CO  ORY 

8.0896 
6.9871 


PER  CENT 

_C02  DRY 02  DRY 

10.294  0.090689 

_R.fl9tl  0.078329. 


EMISSION  RATE 
FHISS  1 0?L-M ASSj/!i00E,. 


EMISSION  MASS/RATED  HP 
wnnE  EMI S.ySTDj,_CYC.LJ..2_ 


HC  ...  

0.47042 
_0. 047042.-, 
0.00029401 
15*474 


NOX 


cd 


0.19?69 

0.019269 

■ 0.00012043 

.8,0212- 


36.502 

3.6502  

0.022814 
JA.SII 


-CAL, fU H-A I R J 


MEAS,JLU1L  AIR  RAT!CUl.0.085265 PERCE NT-^rP-^mg^ 


CYL  TEMRlOEG»F-a~- 

: 336.77 


CYL- 2 . 
345.45 


CYl-3 
340.  63 


_CYL-4 

114.10 


EXT  GAS  TEMP  OEG.F  EXT-l 
1188.5, 


EXT-2 

-229.09 


EXT-3 

895.29 


EXT-4 
1070.  ,7. 


SEXT-1 

1168.6 


SEXT-2 

1167.0 


ENGINE  OIL 


EOILT, 


187.16 


SOILT  - 
149.02 


01 LP  . 
69.651 


NANI FOL O-PRfSSURE  « 18.16,8^ 


DYNO  CONO. 


TORQUE, 

143.56- 


RPM 

2312.6 


CYL. back  PRESSURE  '=  28.954 


INDtr-TION  AIR 


JAIRTl 

59.500 


I A1 RT2. 


TAIRTL 


59.852 


114. 14 


JAIRT2 

55.473 


ORIFICE  AIR 
CELL  TEMP.  = 


TE  HP 
89.748, 


'deltap' 

3.9794 


ORFP 

53.217, 


FLOW 

2729.9, 


81.157 


heater  TEMP  = 87.978 


COOLER  TEMP  ,*-56i.379_ 


NiSA-LEWIS 


PRELIMINARY  DATA 


OA/01/76 


CAOOEI ! 


REC  04/01/76  l7tS7sl3.2SZ 


FAC  SEX 15 


PGM  C003 


ROG  2738 


LEAMOUT  25  BTDC.  TO  CL  APP  59  DEG.  Qg  HUM HCDE  = 3«0QQP  NO_i  SC *NS  = 5_ 

ENGINE  TIMING  * 25.000  PEG. BAROMETRIC  PRESSURE  * 28.890  _ 


RATED  HP.»  160.00 


HC  RATIO*  2.L250 


TFMP 

PRESS 

CFM 

DRY  FLOW 

VA1P0R  FLOW 

PRESS  TOTAL 

59 .644 

28.893 

208.82 

963.34 

C. 13324 

14.667 

COMB.  FUEL 

TEMP 
67 .062 

PRESS 

5.3594 

DENSITY 

44.990 

TURBO  FLOW 
75. 799 

FLOW  T RON 
73. 240 

FPIP 

6.0234 

C OOL  I N G . A I R 

TEMP 

UDEL-HOOD 

DEL-HOOD 

FLOW 

RFL-HUH 

DEW-POINT 

63.284 

2.9834 

3.6908 

9927.5 

1.2885 

-22.951 

' R EL-HUM 

1 

1.2885 

2 

4.6185 

humidity 

0.96819 

X H20  VAPOR 
0.022233 

CORRECTED  HP 
157.17 

^/A  HRV 

F/A  WET 

EOU.  RATIO 

R PM-1 

PPH-2 

TORQUE 

BHP 

0.076027 

0.076017 

1.  1347 

2 704.0 

2706. 1 

2 92.99 

150.84 

WET  CORRECTION  FACTOR  = 0.85202 


EXHAUST  MOLE.  WT. '=  28.004 


EXHAUST  density'  * 0.072509  EXHAUST  PLOW  RATE  = 14297. 


T"  ■■■  ■ ■ ' PART  PER  MILLION  WET  PFR  CENT 

MEASURED  CONC.  HC  PPM  NOX  PPM  ^ CO  DRY  _ . ^ _ C02  DRY  , 02  DRY 

1120.1  ' 486.  27  5.2871  11.841  0.050805 

CORPECTFO  CONC.  TO  WET  BASIS  __  . 4.5347 10.088  0-043287 


"EMISSION  RATE 
EMISSION  MASS/MODE 
■'EMISSION  ■ MASS/RATED  HP 
IMODE  EMIS. /STD.  CYCLE_T_ 


HC 

0.57494 
0.002 874 7 _ 
■ 1.7967E-05 
0.94563 


NOX 

0.82  735' 
0.0041368 
""■  2.5  855E-05" 
1.7237 


CO 


46.759 

0.23380 

0.0014612 

3.4791 


CELL  TEMP.  = 81  .914 


HEATER  TEMP  = 87.902 


COOLER  TEMP  = 55.165 


1 

3 

NASA-LEMIS  preliminary  data  04/01/76 

CAOOEII  REC  04/01/76  18:00:07.992 

FAC  SEX15 

PGM  COOS 

ROG  2739 

0 

LEANOUT  25  BTOC  TO, CL  APP  59  DEG.  Ot  HUM 

MODE  ■ 4.0000  NO.  SCANS  » 5 

o 


6NGINE  TIMING  * 25.000 


OEG. 


6AR0METRIC  PRESSURE  « 28.890 


RATED  HP.>  160.00 


HC  RATIO*  2.1250 


COMB.  AIR 


_TEHP 

56 .904 


PRESS 

28.912 


CFH 

167'.  53 


DRY  FLOW 
763^  78 


VAPOR  FLOW  PRESS  TOTAL 
0.10913  14.487' 


" COMB.  FUEL  " temp  ~“pRESS  DENSITY  TURBO  FLOW  FL?;M  TRON  FPIP 

65.449 5.4044  _45.033 59.040  ^ 57.354  6.0597 


' 

rnni  iNn  ATft 

TEMP 

UOEL-HOOD 

OEL-HOOO 

FLOW 

RFL-HUM  OEW-POINT 

u 

60.330 

3.0103 

3.6535 

9977.4 

1.4505  -22.761 

R EL-HUM 

1 

1.4505 

2 ~ 

5.1205 

HUMIDITY 

1.0002 

* H20  VAPOR 
0.022967 

CORRECTED  HP 
118.99 

•# 

pwfi . rnwn- 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPH-2  TORQUE 

BHP 

Jf 

2» 

33 

0.075092 

0.075081  " 

1.1208 

2433.2 

2435.3  " 257.46 

119.28 

J3 

WET  CORRECTION 

FtCTOR  = 0.85409  EXHAUST  MOLE.  WT. 

* 28.082 

EXHAUST  DENSITY  * 

0. 

072710  EXHAUST  FLOW  RATE  ■ ll294. 

3k 

PART  PER  M ILLiON  WET  ‘ 

Mr  OPM  ' NDX  PPM 

CO  DRY 

PER  CENT 
Cn2  DRY 

02  DRY 

oS 

;■ 

rnooprTFn  rnwr.. 

1231.1 

TO  WET  BASJ.S 

1025,.  0 

4. 80320 
4.1023 

12.045 

10.287 

0.12507 

0.10682 

.» 

JO 

HC 

NOX 

CO 

3»“” 

3* 

PFISSirN  RATE 

CMfCCfOKI  UACC/MOnP 

0.49920 

0.041600 

1..3777 

0.11481 

33.639 

2.8032 

M 

>* 

EMISSiON  MASS/'RATED  HP 

MnnF  /STO.  cycle  T 

'6.00026000 

13.684 

0.00071754 

47.836 

0. 017520 
41.715 

Ai  ciici  ; ftfo  o/rrn  s n.A77n7ft 

MFA5*  FlIFL  AIR  RATIO 

* 0.075092 

OlFF  MEAS.C  CAL. 

F/A. 

PERCENT  ■ 2.5779 

JT 

;a 

cyl  temp  deg.f 

CYL-1 

CYL-2 

CYL-3 

CYL -4 

- 

ij 

396.12 

406.57 

418.28 

122.36 

EXT  GAS  TEMP  DEG.F  EXT-l 
1103.0 

EXT-2 
-290. 75 

EXT-3 

1093.3 

EXT-4 

1371.3 

SEXT-1  SEXT-2 

1344.9  1346.0 

PNr*twp  nfi 

EOILT 

SOILT 

niLP 

MANIFOID  PRESSURE  » 26.216 

a 

187.52 

251.54 

69.839 

PYNO  CONO. 

TORQUE 

253.00 

RPH 

2393.3 

CYL. BACK  PRESSURE  = 28.999 

•a 

lAlPTl 

I AIRT2 

TAIRTl 

TAIRT2 

56.615 

56.904 

90.416 

54.878 

ORIFICE  AIR 

TEMP 

87.512 

"OELT  AP 
2.9752  __ 

ORFP 

53.301 

FLOW 

2371.4 

—— — 

. * 


HEAT  EP  TEMP  = 


87.868 


COOLER  TEMP  = 55.813 


CELL  TEMP 


79.825 


N*SA-La<IS  PRELIMINARY  DATA 


r>4/ni /76  CAODE!  I 


REC  04 /01/7&  iei03«05.2ie 


FAC  SEXIS 


£003  ROG  2740 


1 FANOUT  25  fttnC  TO  CL  APP  50  DEG.  ; MODE  « . S.OOgP—. 

.K.r.,NF  T.MINR  . 25.000  OEG, «’0- 


N3.  SCANS  » 5 


RATED  HP..  160.00 


HC  RATIO*  2.1250 


COMB.  AIR 

TEMP 

58.063 

COMB.  FUEL 

TEMP 

68 . 11.8 

li 

COOLING  AIR 

TEMP 

60.556 

PEL-HUM 

1 

1.4277 

J5- 

ENG.  CONO. 

F/A  DRY 

H 

0.081758 

ai 

WET  CORRECTION 

FACTOR  = 0. 

PART  PER 

measured  CONC. 

HC  PPM 

„ 

1654.3 

»■ 

CCRRECTEO  CONC 

. TO  WET  BAS 

PR«S  _ 
28.892 


CEM___ 

"163.11 


DR^FLOH 
A63.34  " 


VAPOR  FLOW^  PRESS  TOTAL 
0.068848  "14.295 


PRESS 

5.4917 


UOEL-HOOD_ 

2.9857 


DENSITY 
44.962 

_OEt-HOOD_ 

3.5652 


turbo" FLOW  FLOifTRON 
41.947  37.882  _ 


FPIP 

6.1055 


FLOW 

9931.5 


REL-HUH 

1.4277 


dew-point 

-22.511 


0.33203 


HUMIDITY 

1.0401 


*H2b  VAPOR  CORRECTED  HP 
0.023885  66.120 


F/A  WET EOU.  RATI_0  ,RPM-1 

0.081746  1.2203  2354.0  2354.9 


TORQUE 


BHP 


EXHAUST  MOLE.  WT.  i 27.541 


EXHAUST  OENSitY 


147.71  ' 66.206 

0.6-^1310 S>MAUST  FLbW~RTTtir 


NOX  PPM 

■352. 82" 


EiMISSICN  RATE 
E M ! S S I ON  MASS /M_OOE  

"emission  MASS/RATEO  HP 

_M rOE  E 11  S. /S T n._CYCL.E_.T_- 


_ HC  _ 

6.41748 

_0.041748_ 


CO  DRY 
" 6.  7855" 
5.8498 

NOX 


PER  CENT 
C02  DRY 
"10.904  "" 

9.4683 


02  DRY 
"0.096230 
0.082948 


CO 


0.29515 

0.3'29515_ 


'0.00025693 

13.733 


0.00018447 

12. 298. 


29.855 

2.9855.^ 

6.018559 
44.427 


_C  AL  . FU_EL_A  IR  R.AT  IQ_i_  0 ..08182 0_._ 


MEAS._FjyEL  AIR  RATIO  » 0.081758. 

CYL-4  _ 


OIFF  MEAS.C  CAL.  FAA  PERCENT  * 0.0'^^T^X- 


rvi  TCMP  nPR-F  CYL-1 

CYL-2 

CYL-3 

iJ 

*sl 

.342.38  ' 

349. 50 

"■349^75 

EXT  GAS  TEM"P  OEG.F  EXT-1 
909.44 

EXT-2 
-99.012  ._ 

EXT—3 

1000.6_, 

> <1 

FNGINE  OIL  FOILT 

sniLT 

__  0!LP  ^ _ 

1.  — 

187.39 

114.75 

69«  96T 

113.73 


EXT -4 
1127.8 


SEXt-1 

1185.6 


RANIFOLO  PRESSURE  - 18.117^ 


DYNO  CONO. 


TORQUE 
140.  56_ 


RPM 

2327.3 


CYL.BACK  PRESSURE  » 28.934 


TATRT2 


IKOUCTION  AIR 

57.692' 

58.063 

107.54 

55.472 

grifige  air 

TFMP 

87.958 

DELT AP 
1.0488 

OPFP 

^ 53.2  5 8 

• FLOW 
_ 1537.2_ 



CELL  TFVP.  ■__80.663 


HEATER  TEMP  = 87.867 


COOLER  T[EMP  .*  .56.352 


I 


."'  .f » ■ 


N«5*-Lewis MELI^INAHY  DATA  0»/01/7t CAODE!  ! 

LFAMOUT  ?g  BTOC  TO  Ct  APB  89  DEG.  OY  h0>I 
ENGINE  TIMING  * 25.000  BAEOMJETIIC  RPESSUR 


ECOE  » 3.0000 


Ri^OAy  01  / 7 1 8 : 05:  46.0A3’ 

NO.  SCANS  5 


FAC  SFX15 


PG»A  C003  ROR  StAl 


qiATEO  HP.*  160.00 


H6  RAT  10=  2.1250 


COMB.  AIR 


TEMP  PRESS  CPU  _ ^DRT  FLOW  VlPOR  FLOW  PRESS  TOTAt: 

5I.71A  ' ' 2f  .870  205.  24  S’Sjii  52  0.14794  14.668 


COSR.  FUEL  “ temp  PRESS  0E“MSITY  TURBO  FLOW  FLOW  TRON 

65.987  5.3621  4Si018  J77.581  73.678; 


COOkilAc  AIR 


'-TE-Hp 

62.157 


UOBL-HOOD 

'3.0670 


OEL-HDOO 
3.T495  ~ 


FLOW 

“10082. 


BEL-HUM 

1.4708 


FPIP 

3.9946  

DEg-PO  INJ 
“-1 1.921  “ 


REL-HUAP 


l;j^47|8. 


2 

1,6.01# 


humidity'  T H20  VAPORCORRECTEb  HP 
1.0748  0.024680  157.78 


eIIG.  CdND.  F/A  DRY  F/A  WET  EOU.  RATIO,  RPM^l 

^ O.0T6468  '“0^1076456  1.1413  2702,3 


RPM-2 

2704.4 


TOROUE 


BiW> 


WET  CORRECTION  FACTOR 


0.854  IQ 


EXHAOST  MOLE.  WT.  = 27.9S7 


294.34  151.48 

exil A u s f ~ti£N si  f?  «'"d,07 24  ifr  e Iff a’u#^  oh  « ft ts 


PART  PER  .iKtLLlON  WET  PER  CENT 

MEASUREO.  COlft.  HC  PpH  NOX  PPM  CO  DRY  ; ; C02  DRY 

“ ■ 1099.8  564.50  5.3114  11.802 

corrected  cons,  to  WET  BAIiS  __  _ 5*4364__, 10.080  _ 


02  DRY 

0.060566 

0.051729 


1 


"fllSSTC^.  RATE 
JS'^ISSIDN  .HSSS/i*ODE  : , 

E4f SS  lt9^'"SfASSi^R  AT  Eo”  HP 
80DE  EStS./STD.  CYCLE  !ir 


HC 

0.56560 
0.  00  2 82  8C 
" l.TeTSE-OS' 
0.#026 


NOX  _ 

0.96229  " 
0.0048115 
3.0072E-05" 
2.0048 


CO 


47.179 
0.23590 
0.  001474¥i 
3.5104 


Ci^.EUE|,  A{R  RATIO  = 0.078274  HEAS.  FUEL  AI  R RATip_=  0.076468  ^ MEAS.#  CAL. ‘yM  ^FRC^f;  # ^2 «36t7:  ,,, 


’ CYL  TE6P  OEG.F 

CYL-1 

CVL-2 

CYL-3 

CYL -4 

415.01 

430.38 

425.49 

126.56 

"EXT  GAS  TEMP  DEG. 

p EjxT-r: 

EXT-2 

EXT-3 

EXT-4 

1040.2 

177.64 

1045.4 

1278.6 

“ TtAiatffe  #T  L 

pnit.r 

SOILT 

01 LP 

MANIFOLD 

tfeTv-75 

217,81 

70.0  87 

0‘7N0  C0ND. 

YnnouE 

RPM 

CYL. BACK 

293.92 

2642.0 

IMDUftTtON  AIK 

lAign 

IAIRT2 

TAIRTl 

TAIRT2 

“'58.407  ' ' 

5 8.714 

121.19  . 

56.112 

aRT^SCE  AIR 

fSfsg 

OELTAP 

ORFP 

FLOW 

88.334 

2.  0254 

53.271 

1976  .4 

SEXT-1 

1393.3 


"SE^fS'f" 

13i4»9 


29^'6^" 


cetL 


81 .069 


HKATFR  TEMP  = 88.248 


CPOLER  TEMP,  =„.§6*72D 


iN frS  ji^-L .few=-t'^^  PRg«- 


04/0i/T6  C&DDg.tj_ 


REC  et&/a^J7S  i3iQBs4-^.G&‘^_. 


r 2rf  cA  i.' 


i;t aNCIDT  25  «T0£  TO'  CL  APP  5^  — - 


HOPE  ^ i%aOOOO 


MO*SCfiNS_ 


p*»jpmi  ./w  B lu'v.  m;....v.t;_^^.-  ■■  ^ - V , - ■■  — . 

— • . . . iittfinn  Ci  nu  TOTaL 


M£  RATION  2.1250 


COHB.  AfB;_ 


COWB.  FilEU 


rn0i  ING  AIR 


Rft-HUM 


EMG. ' CONO . 


TE'Mp  _ 

' 58.850 

~i?MP  ' 
67.053. 

_TEMP  _ 
62. U2 


I .6966 

,F/A  DRY  _ 
"0.0T5293 


PRESS 

28.^98 

"pre"ss~~ 

5.3957 


om - 

168.02 


0RY_FL0W 

765.  17 


VAPOR  FLOW  PRESS  TOTA^ 
0.12096  16.686 


66.990 


"tuWfTCH  flow  f RON  FPiP 

58.527  


tinEL-HQOD  DEL-H000_ 
■3. 0803'  3.8157 


FLOW  _ 
10106. 


rel-hun 

1.6966 


deh-point 

“^21.766 


2 

J8.100  . 

_F/A  WET 
0.075281 


HUMIDITY 
1.1066  _ 


*X  H20  vapor" CORK  ECTED  HP 
0.025611 .119.66 


— 5S!, 


IJiT'COR^CrT^^  " eXHruST'HOLF.  vTt.  28.06^ 


-•  ■exHMJsT^snV'^-oTme^-^r^^ 


papf  PEB'M  ILL  ION  WET 

M E.ASUR-.EO_CONC,__Hr.  PPM NOX  P P M . . 

^ 1250.6  1096.3 

roRRECTEO  CONC.  TO  WET.  BAS IS__.  — 


CO  DRY 
6.85  85 
6.  1503 


EPiSSICN  RATE 

pfrt  SSI  n^l ^MA  SS^QDE_  

EMISSION  HASS/RATEO  HP 
M CO  E_  E Y I S T p ._C  YC  L E._5 


HC  NOX  

0.50035  1.6767 

0 . 06  2352 P . 1 22.8?^ — ^ 

0.00026676  0.00076806 

13.935  51.206 


PER  CENT' 
C02  DRY  _ 
12.066 
1C. 290 


36.122 

2.8635 

0.017772 

62.313 


02  DRY 

■■0.12257' 

C. 10679 


T:^ri^j>lr.nrp.om^~\ 


CYL  TEMP  DEG.F_ 


CYL-l 

■395.66 


■pxt  CAS  TEMP  DEG.f“EXT-1 
1302.3 


ENGINE  OIL 


OYNQ  COND. 


■ :IiNDJjCTION  AI_R_ 


ORIFICE  AIR 


EOILT 

187.52 

■TORbuE” 
266. C3_ 

lAIRTl 

'58.526 

■fEMP 

88. B5S 


__CYL-2  , 
607. 76 

“"EXT-2"'" 

-117.73 

_ Sni  LT  __ 
250.90 

RPM  ' " 

2372. 5_ 

IA1RT2 
58.850 

■~"‘DELTgP~ 

2.0286 


CYt-3 

"618. 1 5 ■ 

"EXT -3' 
956.32 

OILP 

'69.615 


TAlfttl 

"78.576 

ORPP  ■ 
53.260 


CYL -6 
123.72 

"EXT -6" 
1299.6 


SEXT-l 
1361 .9 


SEliCt-  2' 

1362.8 


MANI FOLD  PRESSURE  f_26.l26 
"■CYL.BACK~  PRESSURE  = 28.963 


TAIRT2 
' #5.621 

■"  FLOW 

1977.0 


Crt-L  TEMP.  * 82.065 


H'^ATFP.  temp  = 87.971 


COOLER  TEMP  =56.765 


N ASA-LEWtS  PRELIMINARY  DATA  0»/0l/I<i  CADDEIt 12«56.#9g 


-EAG  Seyi^S' 


C003 


ftB!5  -2F» 


LEAMOUT  2S  BTDC  TO  CL  APE  59  PEG.  OX  HUM, 


MCDE  » 5.0000 


NO,  SCANS  * 5 


DEG 


B'AROMEniG  PRESSURE  « 28.890 


RATE3  HP.*  160.00 


Efe  RATIO*  Z.12S0 


1 

rniia  . aid 

TEMP 

PRESS 

CEM 

nR7  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

1' 

60.177 

28.895 

103.40 

464, 31 

0.678469 

14,302 

COMB.  FUEL 

TEMP 

70«23*> 

PRESS 

5.4917 

DENSITY 

44.905 

TURBO  FLOW 
42.659 

FLOW  TRON 
38.584 

EPIP 

6.0883 

,~s 

irnPi-  ~Hnnn 

OEL^HOOD 

.'FLOW 

REL-HUM 

DEW-POINT 

li 

cdolIng  air 

f 1 t “r 

62  .'673 

3.1160 

3.62  86 

10171. 

1.5063  -21.161 

REL-HUM 

1 ■ 

1 •in  Alt 

2 

0.31003 

HUMIDITY  X H20  VfAPOR 

1.1830  0.027166 

CORRECTED  HP 
65.768 

„ — 

F>A  WET 

EQU.  RATIO 

RPM-1 

BPH-2 

TORQUE 

BHP 

rNO • LUNU* 

'b.  083100 

^"'0.083086 

1.2403 

2352.4 

2354.2 

146.63 

65.677 

Bi  Au  fcite — -“YrtAn,  5 

31 

WET  CORRECTION 

FACTOR  * 0. 

86752  EXHAUST  MOLE.  HT* 

= 27.436 

EXHAUST  DENSITY  * 0.0/103B  eAnwuai  rmw 

Ji 

PART “per 

ur  DOM 

MILLION  WET 
NnX  PPH 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

,, 

1679.6  366.47 

rn  UPT  RACI^ 

6.7928 

5.8928 

1 1.027 
9.5665 

0.12081 
0. 10481 

. 

^ 

HC 

MOX 

CO 

31 

FKISSICN  RATE 

0.42691 

0.042691 

0,30877 

0.030877 

30.291 

3.0291 

33 

EMISSION  m'ASS/RATFO  HP 

6.00026682 

14.043 

b.0.06f929e 

12.865 

0,018932 

45.075 

..  . 

3* 

X 0.083100 

DIFF  MEAS 

.6  CAL.  F/A 

PERCENT  *-1.5831 

GAL  •FUEL  AIK  KAI  lU  = u*uni 

— ■ 

17 

r VI  -1 

CYL-2 

CYL-3 

CYL-4 

39 

G YL  lEnP  UtU«r 

334.34 

343.90 

346. 24 

114.24 

41 

FXT  GAS  TEMP  OEG.F  EXT-1 

t ARI  A 

EXT-2 

-16.179 

EXT-3 
1029.  1 

EXT -4 
1093.6 

SEXT-l 

1167.3 

SEXT-Z 

1166.2 

s: ktn T AiC  nil 

EOILT 

SOILT 

OILP 

MANIFOLD  PRESSURE  * IS. 

129 

187.11 

153.38 

69.535 

•I 

OYNO  CONO. 

TORQUE 

RPM 

CYLiBACK  PRESSURE  * 28* 

970 

139.  10 


I NOUCTION  ATR 


lAIRU 
■ 59.843'' 


opTfice  air 

CFLL  TEMP.  = 


TEMP 

89.705 


I A1RT2 
60. 177 

■OELTAP' 

3-0301 


TAIRT1_ 

'63.715 


TA1RT2 

56.048 


"ORFP 

53.361 


'FLOW 

2387.5 


81  .659 


MFATER  TEMP  = 88.013 


COOLER  TEMP  * 57.  21 5_ 


I 


^WASA-LEWIS 


PRELIM INARV  DATA 


OA/OI/76 


CADDEM 


lEAMOJT  2SBTDC  TO  CL  APP  59  DEG  Qt  HUM 


ENGINP  TIMING  ■ 25.000 


OEG. 


HCOE  « 3.0000 
BAROMETR IC  PRESSURE  * 28.890 


REC  04/01/76  18:22; Ife. 050 
NO.  SCANS  = '5 


FAC  SEX15 


PGM  C003 


COMB.  AIR 


TEMP  _ 
'57.656 


PRESS 

28.889' 


COMB.  FUEL 


CCOL ING’ AIR 


TEMP 

.65.556. 

TEMP 

61.268 


PRESS 

.5.3672 

UDEL-HObO 
3.0828 


CFM 

208.70 

oensity" 

65.330 


ORY  FLOW 
961.74 


RATED  HP. =160.00 

PRESS  1 
14.666 


HC  RATIO*  2;  1250 


VAPOR  FLOW  PRESS  TOTAL 
0.17031 


TURBO  FLOW  FLOW  TRON  FPIP 
73.720  71.335  6.0084 


REL-HUM 


1 

1.7713 


2 

11.241 


DEL-HOOD_ 
3.7235 


iHUM  1 0 1 TY 
1.2396 


FLOW 

iolio. 


REL-HUM 

1.7713 


DEW-POINT^ 

-20.336 


-*  H20  VAPOR  CORRECTED  HP 
0.028466  156.24 


ENG.  COND. 


F/A  DRY  • 
0.074173 


J|/A  WET  EQU.  RATIJ3  RPK-1  _ RPM-2  TORQUE 

0.074160  il.1071  ' 2 709.7  2711.7  " '291.21' 


BHP 


150.25 


WET  CORR  ECTION  FACTORi • 5^:,  85734'  EXHAUST'  MpLE."Mfr=  28.159' 

■ ' PART  PER  MI'LLION  WET  ;i  ""  PERCENT 

J?l*|y?fPjPPNC,. HC  PPM  NOX  PPM  : __C0  DRY  CC2  DRY 

996.80  ~ 811.90  ' 3.99000  "12.501 

_CPPRFCTED  CONC.'  TO  WET  BASIS J.  . 1_._.3.4208  10.718 


EXHAUST  OENSITY  = 0.072910 


EXHAUST  FLOW  HATE 


C2  DRY 

0.069287 

0.059403 


EMISSION  RATE 
..EMISSION  MASS/MODE  ^ 
EMISSION  MASS/RAT'ED'hP 
JlQPE.  EMIS./STO.  CYCLE  ? 


HC  _ 

6.50713' 
0,0025356_ 
1.5848E-05 
0. 83409 


NOX  _ 
1.3692' 
0.0068460 
4.2787E-05‘ 
2.8525 


CO 


35.195 
0.17598  _ 
0. 001 0999 
2.6187 


_CAL.FUEL.AIR  RATIO  ,=  .P..07532A__  MEAS.  FUEL  AIR  RATIO ...f.  0.074  1 73. OIFF  MEAS.C  CAL.  F/A  PERCENT  = 1 .5525 


_CYL  temp  OFG.F 


C7L-1  _ 
438.99 


EXT  GAS  TEMP  OEG.F  EXT-1 
■ . _ 1082.1 


ENGINE  OIL 


EOILT  _ 
"187.74 


DYNO  COND. 


INDUCTION  AIR 


TORQUE 
294. 57 _ 

lAIRTl 

57.312" 


ORIFICE  AIR 
CELL  TEMP.  = 80.  875 


TEMP 

8B.010 


C YL-  2 

CYl-3 

CYL-4 

452.06 

445. 55” 

129.45 

~EXT-2 
_ 183. 40 

■~EXT-3"' 
_ 108 6. 3 

FXr-4 

1304.5 

SEXT- 
1446. 

SOILT 

OILP 

Manifold 

PRESSURE 

209.02 

70.631  " 

RPM 

2598.1 

CYL  .'frAcir 

■'pressure- 

IAIRT2 

TAIRTl 

TAIRT2 

57.656 

127.50" 

55.631  -■ 

DELTAP 

2.0330 

'""ORFP 

_53.248 

FLOW 

1980. 5_ 

SEXT-2 

1447.6 


HEATER  TEMP  = 88  .700 


COOLER  TEMP  = 55.561 


NASA-LEWIS  PRH  IH  INARY  DATA  OVOl/76 CAOPet  l REC  OA/01/76  I8i26s28.6A8  FAC  SEX15  PGM  C003  RDG  2745 


< 

LEAMDUT  25BTDC  TO'  CL  APP  59 

OEG  OX  HUM 

MCOE  * 4.0000 

NO.  SCANS  * 5 

i 

« 

ENGINE  TIMING  * 

25.000 

OEG.  BAROMETRIC  PRESSURE  » 28.890  RATED  HP.*  160.00  HC  RATIO*  2.1250 

. 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

f 

58.352 

28.889 

169.94 

773.81 

0.14054  14.486 

M 

COMB.  FUEL 

TEMP 

67.151 

PRESS 

5.4104 

DENSITY 

44.987 

TURBO  FLOW 
63.082 

FLOW  TRON  FPIP 

58.605  6.0801 

U 

COOLING  AIR 

TEMP 

UDEL-HOOD 

DEL-HOOD 

FLOW 

REL-HUM  DEW-POINT 

'» 

'« 

61.502 

3.0548 

3.7692 

10059. 

1.7501  -20.181 

1/ 

R EL-HUM 

■ '1  

1.7501 

2 

31.817 

HUMIDITY 

1.2714 

X H20  VAPOR  CORRECTED  HP 
0.029195  119.77 

It 

ENG.  COND. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

PPM-1 

BPM-2  TORQUE  BHP 

77 

0.075736 

0.075722 

1.1304 

2434.3 

2436.3  258.59  119.86 

37 

WET  CORRECTION  FACTOR  » 0.87011  EXHAUST  MOLE.  MT« 

* 2 8. 028 

EXHAUST  DENSITY  * 0.072571  EXHAUST  FLOW  RATE  *11472. 

34 

MEASUREO  CONC. 

PART  PER 
HC  PPM' 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

C2  DRY 

CORRECTED  CONC. 

1067.4  1476.9 

TO  WET  BASIS 

3.7437D 

3.2574 

12.511 

10.886 

0.21688 

0.18871 

M 

jO 

: 

HC 

NOX 

CO 

a 

EMI  SSI  CN  RATE 
EMISSION  MASS/MOOE 

0.43961 

0.036634 

2(.D163 
0. 16803 

27.130 

2.2609 

> 

EMISSION  MASS/RATED  HP 
MOPE  EMIS./STO.  CYCLE  X 

0.00022896 

12.051 

0.0010502 

70.011 

0.014130 

33.644 

CAL.FijFL  AIR  RATIO  = 0 .07V41 1 MEAS.  FUEL  AIR  RATIO 

= 0.075736 

DIFF  MEAS.C  CAL.  F/A  PERCENT  *-1.7494 

CYL  TEMP  OEG.F 

CYL-1 

CYL-2 

CYL-3 

CYL-4 

O 

399.70 

409.45 

413.86 

124.60 

EXT  GAS  TEMP  OEG 

.F  EXT-1 
1142.8 

EXT-2 

-454.00 

EXT- 3 
772.97 

EXT-4 

1353.8 

SEXT-l  S EXT-2 

1376.9  1377.6 

«J 

M 

ENGINE  OIL 

EOILT 

SOILT 

01  LP 

MANIFOLD  PRESSURE  » 26.357 

•4 

187.46 

262.91 

69.815 

OYNO  COND. 

TORQUE 

264.98 

RPM 

2346.5 

CYL.BACK  PRESSURE  * 28.966 

Vi 

INDUCTION  AIR 

lAIRTl 

IAIRT2 

TAIRTl 

TAIRT2 

58.027 

58.352 

192.49 

55.454 

- 

ORIFICE  AIR 

TEMP 

88.779 

DELTA P 
2.9619 

ORFP 

53.279 

FLOW 

2363.6 

V 

CEIL  TEMP.  s 81 

HEATER  TEMP 

= 88.338  _ 

COOL  ER 

TEMP  = 56.729 

NASA-LEWI S 


PRELIMINARY  DATA 


04/01/76 


CADDEI ! 


REC  04/01/76  18:32123^083 


FAC  SEX15 


PGM  C003 


RDG  2746 


LEANOUT  25RTDC  TO  CL  APP  59  PEG  OX  HUM 


MODE 


5.0000 


NO.  SCANS  « 5 


ENGINE  TIMING  * 25.000 


DEG. 


BAROMETRIC  PRESSURE  - 28.890_ 


RATED  HP .»  160.00 


COMB.  AIR 


TEMP 


59.897 


PRESS_ 

28.884 


CFM  DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

103711  462.98  0. 085331  14.300 


COMB.  FUEL  TEMP  PRESS  DENSITY  TURBO  FLOW  FLOW  TRON 

71.002 5.5106__ __44.885 38«823 36.295  


FPIP 

6.0396 


HC  RATIO**  2.1250 


CCCLING  AIR 

TEMP 

UOEL-HOOD 

DEL -HOOD 

16 

U 

62.196 

3.0117 

3.6067 

REL-HUM 

1 

2 

”lijMIDlfY"~““ 

*» 

1.6588 

0.26203 

1*2902 

» 

ENG.  CONO. 

F/A  DRY 

F/A  WET 

EQU.  RATIO 

z< 

0.078394 

0. 078379' 

■ 1.1701 

WET  CORRECTION  FACTOR  = 0.86403~"  “EXHAUST  MOLE.  WT 


FLOW REL-HUM  _ DEW-POIMT 

"9980.0  ” “1.6588  “-20.161 

T h20  v'AMR“cbRRECTEO~HP 
0.029626 65.551 

RPH-1  _ RPM-2 TORQUE BHP 

“2352.4  2354.6“'  146.20  65.483 

EXHAUST'DENSITY  = 0.072006 


EXHAUiT  ^LbW  AAtS 


6934.9 


3k 

X 

PART  PER“MILLI0N  WET  ■ 

wr  PPM  • wnx  PPM 

CD  DRY 

PER  CENT"''“' 
C02  DRY 

C2  DRY 

:• 

1516,9 

rn  uPT  RA^T^ 

598.78 

5.19590 

4.4894 

11.779 

10.177 

0.12757 

0.11023 

3i 

XI 

HC 

NDX 

CO 

at 

EMISSION  RATE 

0.37766 
n ^0*^7766 

0.49414 

0.049414 

22.603 

2.2603 

iS 

EMISSION  MASS/RATED  HP 
MPOe  EMTS*/STDi  CYCLE  * 

0.00023604 

12.423 

■ 0.00030884 
20.  509 

0.014127 

33.635 

X 

/“4I  ciici  ATD  DATTn  — 

MF4S.  FIJFL  AIR  RATIO 

* 0.078394 

DIFF  MEAS.C  CAL.  F/A  PERCENT  *-0.41529 

Aa 

CYL'  TPMP  OEG.F 

CYL-l 

CYL-2 

CYL-3 

CYL-4 

«> 

39 

•337.75 

'344.52 

343.59 

115.02 

•} 

EXT  GAS  TEMP  DEG. F EXT-1 

10R0.2  - 

EXT- 2 
-383.55 

EXT- 3 
1191.1 

E XT-4 
1139.6 

SEXT-1 

1183.4 

SEXT-2 

1182.3 

Fwr.fNF  riTi 

EOILT 

SORT 

01 LP 

MANIFOLD  PRESSURE  = 

18.121 

186.95 

189.84 

69.903 

.1 

OYNO  COND. 

TORQUE 
1 50 .85 

RPM 

2318.4 

CYL.BACK  PRESSURE  = 

28.934 

o o 

: Sta 

V 

lAlRTl 

14IPT2 

TAIRTl 

TA1RT2 

. -g-i 

59.527 

59.897 

149.90 

55.959 

O S 



ORIFICE  AIR 

TEMP 
89  .984 

DELTAP 

0.074007 

ORT-P 

53.210 

FLOW 

273.98 

^ — 

- 

CELL  TEMP.  = -82.240 

HEATER  TEMP 

= 88.504 

COOLER  TEMP  * 

56.721 

m-— 

3l 

NASA-LgWlS  PRfLrrit NARY  DATA  QAi 

_LEANnuT  25BTDC...T0  CL  APP  59  PEG  OX  HUM 


REC  04/01/76  I 8: 41 : 20. 680 


FAC  SEX15 


PGM  C003 


_ENGINE  TIMING  * 25.000 


MOOE  = 3. 0000_ 

BAROMETRIC  PRESSURE  =»  28.890 


COMB.  AIR 


COMB.  FUEL 


CCCLING  AIR 


R EL-HUM 


ENG.  CONO. 


TEMP 
5 7.927 

'temp~“ 

65.924: 

TEMP 

61.628” 


1. 8193 

_F/A  ORY_ 
0. 074880 


PRESS 

28.904 

“press'” 

5.3714 


CFM 

207.74 


ORY  FLOW 
956.67 


NO.  SCANS  » 5 

D RATED  HP.=  160.00 

VAPOR  FLOW  PRESS  TOTAL 
0.17582  ”14.657  ■ 


HC  RATIO=  2,1250 


DENSITY  TURBO  FLOW  FLOW  TRON  FPIP 

,45.020  72.604  71.635  6.0021 


.UDEL-HOOp  DEL-HOnO 


3.1296 

_3  1.245 

_F/A  WET 
0.074866 


3.8323 

“humidity' 

1.2865 


FLOW 

10196, 


REL-HUM 

1.8193 


DEW-POINT 

-19.896 


X H20  VAPOR  CORRECTED  HP 
,0.029543  156.33 


EQU.  RATI.O_  RPM-l  RPM-2  • TORQUE 

2698.2  " ”2700.3  ”292.70“ 


BHP  _ 
150. 37 


WET  CORRECTION  FACTOR  = 0.86143  EXmuST  MOLE . ' wf.  28.  099“~  F XHAUST  D“ENSrtr~i~0.072756 E)<HAUST~FLnw  RATE'i’’ 14i35i 


PART  PER”m'uLION  WET 

_!??^JURfp..CQNC.^ HC  PPM NOX  PPM 

" ” ’ ” 997.50  '742.25 

COPRECTED  C0MC._  to  wet  8ASIS_.,,., 


cn  ORY 

3.92780 

3.3835 


PER  CENT 
C02  DRY 
■ 12.460  ” 

10.734 


02  DRY 

0.064626 

0.055671 


emission”  rate 
_E.fnsSipN_MASS/MnDE  . 
FtMISSION  'MASS/RAfED  Hp” 
_MODE  EMIS./STD.  CYCLE  % 


_HC  _ NOX  CO 

0.50621  1.2486"  34.724” 

J)  . 0025311  __  0.0062430  0.17362 

1.5819E-05  3.9019E-05"  0.0010851" 

_0. 83258 2.6012  2.5836 


XAtf  f ueL„  AI  R RATIO  0.07^ 5£,_  MRAS._FUEL  AIR  RAT  10  = 0 .074880 01 FF  HEAS.E  CAL.  F/A  PERCENT  = 0.49424 


CYL  TEMP  DEG.F 


CYL-1_ 

442.25 


EXT  G'AS  ~TEM"p  "D"EG.F'  EXT-i” 
■ 1973.9 


ENGINE  OIL 


DYNO  CONO, 


. INDUCT  ION  AIR 


ORIFic"!  a'ir 


ED  ILT  _ 
'187.74 

“torquF 

„290.l?_ 

IA IRTl 
57.638 

"temp 

89.059 


_CYL-2 

452.43 

”"E  Xt-2  ' 
164.65 

JSniLT 

215.82' 

"rpM  " 

_2658.8 

IAIRT2 

57.927" 

"deltap' 

2.0139 


_CYL-3 

446.46' 

EXT- 3 ■ 

1122.6 

OILP 

'69.875' 


_TAIRTl 
16  2.43" 

ORFP 

53.247 


CYL-4 

129.61 

"EXT-4 

1280.3 


"SEXT-1" 

1452.3 


SEXT-2 
1452. 7 


MANIFOLD  PRESSURE  = 28.003 


CYLiBACK  PRESSURE  ^ 29.0'00 


_TA  I RT2 
55.672" 

FLOW 
1969. 8 


CELL  TE^'P.  = 81.219 


HEATER  TEMP  = 88.870 


CnflLER  JFMP 


NASA-LEVH*^  PRFLIWINARV  OATft  0»/01/76 _CADDEI  I_ 


LJ >SRT0C  to  cl  APP  5«>  PPG  OX  HUH — 

ENGINE  TIMING_^J5.^0C_^PEJ^_._^^^^^ 


wnOE  - 4.0000 


RECOA/ 01/76  l8;A8t3B.6A6 
NO.  SCANS  ’»  5 


FAC  SEX15 


PGM  C003  RPG  2748 


28.890 


COMB.  AIR. 


_TEMP_ 

58.470 


PRESS  „ 
28.886 


CPM 

168.19 


DRY  FLOW  _ _VAJ 
765.50  ■' 


RATED  HP.g  160.00 
PREJS_] 

iV.482 


HC  RATIO*  2.1250 


VAPOR_  FLOW  PRESS  TOTAL 
CT.129'78 


■ — =— --CMP PRFSS  DENSITY  TURBO  FtOW  FtOM  TRON 

COMB.  FUEL  - 


FPIP 

5.9910 


CCCLING  AIR 


TEMP  _ 
"61.691 


JJ DEL-HOOD 
3.1423 


DEL-HOOD^ 

3.7902 


FLOW  _ 
10219. 


REL-HUM 
1.6262  ■ 


IDE  W-POl  NT 
20.986 


REL-HUM 


l.6262_ 


— *'H20  vapor  corrected  HP 

12.195 1.1967 0.027251 119.83 


ENG.  CONO. 


F/A  DRY  F/  A WET  _ EQU.  RATTO...  RPM-l  .RPM-2 

0.073312  0.073299  1.0942  2432.7  2434.3 


TORQUE 

“258.87 


BHP 


119.91 


"wet  correction  factor'”*  0.85788  EXHAUST  MOLE.  WT.  = 28.232 


EXHAUst“3ENSiTY  = 0;of3*098  EXHAUST  .=LOW  RMIE  - 


MFASUREO  CONC. 


1051.6 

roRRECTED  CONC.  TO  WET  BAS.Li 


part  PER  MILLION  WET 

HC  PPM *_NOX  PPH._ 

1439.7 


CO  DRY 

3.77030 

3.2344 


PER  CENT 
_C02  nRY_ 
12.550 
10.766 


_02  DRY_ 
0.16884 
0.14484 


HC 


EMISSION 

RATE 

0 

' EMISSION 

MASS/MODE 

•0 

” EMISSION 

MASS/RATED  HP 

0 

MODE  EM  IS 

./STD.  CYCLE_* 

1 

NOX  

,1.9260 

_ 0.16050 

0.0010031 
66.  876 


CO 


26.398 
2.  1998__ 
o'".  013749 
32.735 


C AL . F UF L_AI, R PAI 1 P- -01^597. 


MEAS.  FUEL  AIR  RAT  I0_^..0 .07331^2 ^ PERCENT  * 1.7S_23_ 


_CYL.„TEHP_DEG.F CYL-1 


398.75 


CYL-2 

404.08 


CYL-3 

411.72 


"ext- 3 


CYL-4 

319.05 

"FXT-4' 


ENGINE  OIL 


DYNO  COND, 


INDUCTION  AIR 


orifice  air 


I.  • — fc 

598.35__ 

-454.00 

_ 1143.2  __ 

.1376.9  _ 

EO  ILT 

SOILT 

01 LP 

MANIFOLD 

187.32 

271.55 

69*811 

InROUE 

246.32 

: RPM 

2371.0 

, C YL  . B AC  K 

lA IRTl 

IAIRT2 

TAIRTl 

TAIRT2 
■"55. 567? 

■53  .126  ■ 

■■58.470“" 

■ ‘151.56 

TEMP  ~ 
89.853  _ 

i)FLTAP 
2.0299  _ 

ORFP 

53.257  ■ 

FLOW 

1975.7 

SEXT-l' 

1368.9 


SEXT-2 
1369. 5 


82.838 


HFATER  temp  = 89.189 


COOLER  TEMP  = 57.071. 


CELL  TEPP 


m»Ca.^IFW:S  PRELIMINABY  OATA  0»/0I/76  CADDEII REC_jP»/_01/76  18: 53»  10. 1 17, 


P6*t  C003 


ROG  27^9 


LEANOUT  25BTPC  to  Cl  APP  59  PEG  0^  HUM 


ENGINE  TIMING  » 2E-.00j:_ 


_ MODE  « 5.0000 

BA  ROME  TR 1 C PRES SURE  = 28  .89 0 


NO.  SCANS  » 5 

RATED  HP.»  160.00 


HC  RATIO*  2.1250 


COMB . AIR 


COMB.  FUEL 


rr.Ct  lNG  AIR 


R EL-HUM 


eng.  CONO. 


TEMP  

59.807 

"Wmp 

_70.520_ 

JTEMP 

62.025 


J.3913 

F/A  ORr_ 
'0.079751 


_PRESS  _ 
28.8$7 

"press'" 

5.5106^ 


_CFM_  _ 

102.66 


_ORY_FLOH 

V60.93 


VAPOR  FLOW  PRESS  TOTAL 
6.071021  14.300 


“o'ENSTtY  turbo  "flow  FLOW  TR  on  FPIP 

44.898  40.553  36.760 6.0?81_ 


UDEL-H000__  OEL-HOOA,„.FLOW  _„_„REL-HUM 

"3.0742  3.5547  10095.  1.3913  -22.146 


2 

23.978  __ 

F/A  WET 
'0.079738 


HUMIDITY' 

1.0736 


X H2'n“VAP0R  CORRECTED  HP 
0.024768  64.979 


EQU.  ratio  RPM-l  _ PPM-2  TORQUE 

1.1903  '""~  2350.6  '"  " 2352.3  145.06 


BHP 

"6^922 


TxHAUST  MOLfT^  exhaust  OENSrtY  * 0.071723  EXHAUST  FLOW  RATI 


WET  CORRECTION  FA^*^^  0.86917  " EXHAUST  M3LF..,WT,  = 27.700  ^ E*hau- 

•; PART  per" mTlLION  wet  fiRv 

rtFACMRED  CONC.  HC  PPM____.,,NOX  .PPH_ of 

— 1581.1  602.08  5.25330  11.753  0.131»1 

CORRECTED  CONC.  TO  WET  BASIS—.—. 5560.___.10.215  _p.ll45__ 


EHIS'SION  RATE 

E M ISS 1 ON  MASS/MQDE 

EMiSS'iON  MASS/RATEO  HP 
MODE  EMIS./STO.  CYCLE  X 

CAL. FUEL  AIR  RATIO  = 0.078206 


HC  NOX CO  

"o.  39*392  0.49724  23.006 

0.039392  0.049724 2.3006__ 

6.00024520  0.60031077  0.014378 

12.958  __  20.718 _34.234 


MEAS.  FUEL  AIR  RAT  Ip.  = P. 079751 PI!:O.EjLSj!^  ^AL.  F/A  PERCENT  —1.9373^ 


CYL  TEMP  DEG. F_ 


CYL-1_ 
33  7^85 


EXT  GAS  TEMP  OEG.F  EXT-1 
830.70 


ENGINE  OIL. 


DYNO  COND. 


INDUCT  ION  jAIR. 


ORIFICE  AIR 


EOILT_ 

186.87 

"to  roue'" 

.137. 08. 

lA  IRTl 
59.446 

"temp"" 

90  .751 


CYL- 2 
342.42 

■"e'XT-^"” 

-454.00 

SDILT 

"89.973 

Tpm 

2308.2. 

IAIRT2 

'59.807 

“DELTAP 

1.0374 


CYL- 3 
343.89 

"ext- 3' 
1263.1 

OILP 

'59.523 


_CYL-4 
-136".  79 

■"EXT-V"" 

1182.7 


SEXT-1 

1187.3 


SEXT-2 

1186.0 


NANI FOLI^PR.E  SSURp  ^18._1.25 

~C YL ."BA'CjrpRE'SSURE'  * 28.93 7 


TAIRTl 

103.13' 

ORFP  ■ ■" 
53.271 


JAIRT2 

56.040 


"FLOW 

1425.8 


CELL  TEMP.  = 82.345 


HEATER  TEMP  = 89.410 


COOLER  TEMP  *.57.008 


NASA-LEWIS 


PRELIMINARY  DATA 


04/01/76  CADDEl I 


REC  04/01/76  iei57r03.048 


FAC  SEX  1 5 


PGM  C003 


ROG  2750 


LEANOUT  25  BTDC  TO  CL  APR  59  PEG  QT  HUM_ 

_IN G ,LN E_T  I M I N Gj! _2 5.000;  DEG.  ? 


m MODE  ^ 3.0000 

jBAR0fiEJ5 1C  PRESSURE  « 26.900 


NO.  SCANS  « 5 ■ 

RATED  HP.*  160.00 


HC  RATIO*  2.1250 


59.906 

28.927 

I_.''  COMB.  FUEL 

' *1 

TEMP 

68.949 

PRESS 

5.3975  . __ 

i " CCOLING  AIR 

TEMP 

UDEL-HOOD 

'C  " 

63.114 

3.2563 

REL-HUM 

I 

1.3407 

Z 

16.  824  . ..  . 

•1 

E:N£ls..C.QN&.. 

F/A  DRY 

F/A  WFT  . ,„„ 

CFM. 

209. 65 

dens'ity' 

44.939 


3. 8898 

HUMIDITY 

1.0172 


DRY_ FLOW  VAPOR  FLOW  PRESS  TOTAL 

965.'64  0^  14032  ' 14.663  • 

' TU RBO^FLOH FLOW  TR ON " 7 F P I P 
65.299  65.364  5.0330.;. 


FLOW 

10423. 


REL-HUM 

1.3407 


DEW-POINT 

-22.481 


t H20  VAPOR  CORRECTED  HP 
0.023359  155.15 


RPM-2 

2705.8 


TORQUE 

289.55 


BHP 

“149.06 


WET  CORRECTION  FACTOR  7 0.85635 


00  ""  'l.  01 03  2703.7  2705.8  289.55  149.05 

EX>TmT"MQLE7  WT.  ='28.639  ' EXHAUST~DENSl' TY  = 0.074153  EXHAUST  FLOW  RATE 


13905. 


* PART  per'  MILL  ION  WET  PFR  CENT 

measured  CONC.  HC  PPM  . ,.NOX  PPM  CO  DRY  C02  DRY  02  DRY  _ 

___  793.08  2131.0  1.59250  13.572  0.20290 

CORRECT  ED  CONC.  TO  W FT  BASIS, . l,.35  3a 11.622  0.17375 


EMISSION  rate 
g M i S SI:  ON,.,-  ,M A S S/ MODE  . ... . . 

EMISSION  MASS/RATEO  HP 
J?CnE_E>LIj:,/STD*„CYCLE.X 


HC  NOX  _C0  

0.39592  3.5263  13.758 

0.0019796_  0.017632  0.068840 

“1.2372E-05  0.00011020  0.00043025 

_0. 65118  7.3466  1.0244  


j;^  .FUEL  AIR  RAIi  n,*_0.  p6??07 MEAS.  FUEL  AIR  RATIO  _=  0.067690  . 01 FF  MEAS . C_  CAl^._Fy^  PERCJNI_=  3.^^ 


ENGINE  OIL 

“d'YNO  CONO. 
JLN-PyCT  ION  AIR 
“ppi?TCE“AIR 
CELL  TEMP.  = 


CY  L-1 

CYL-2 

CYL-3 

CYL-4 

421.85 

431.95 

431.31 

-330.69 

F EXT-1  ' 

EXT-2 

EXT- 3 

EXT-4 

SEXT- 

1298.  1 

246.77 

1212.8_. 

1391.2 

1453. 

EO  ILT 

SOILT 

OILP 

MANIFOLD 

yiE  SSURE 

187.85 

""  144.06 

69.551 

TORQUE 

RPM 

CYL.6ACK 

PRESSURE 

282.83 

2620.0 

SEXT-2 

1453.0 


lA  I P.Tl 
59.572 

'temp 

91.474 


IAIBT2. 

59.906 

"del  TAP 
1.0587 


TAIRTl 

65.138 

'OPFP 

53.292 


_TAIRT2 

55.808 

"flow 

1439.2 


Q o 

. .ia. — 

^ 


83.489 


HEATER  TEMP  = 89.555 


COOLER  TEMP  = 56.361 


NASft-LEWlS 
LfANOUT  25  BTOC  TO  CL  A 
gNG INE  TIMING  » 25,000 

_CjnM8.— ALB TFKP_ 


PRELIMINARY  DATA 


OA/OI/76  CAODEIl REC  04/ 01/76  19;07;30*A79 

huh  MODE  « 4,0000 NO,  SCANS  » 5 

BAROMETRIC  PRESSURE  » ?8«900  RATED  HP,«  160.00 


FAC  SEX 15 


PGM  COW 


HC  RATIO-  2.1250 


TFHP 

57*773 


PRESS _ 
28.SOO 


COMB.  FUEL  TFMP  P 

67* 035  5 

COOLING  AIR  TE H P U 

61. IA2  3 

REL-HUM  ' 1 

_I  , 216V I 

PNG.  COND. F/ A . DRY  F 

0. 0679V0  0 

WET  CORRECTION  FAririR  = 0.85765 
MEASURED  CONC  . HC  PPM N 


PRESS 

5.3975_ 


_CFM 

181.3V 


DENSITY 

_VV.990_ 


DRY  FLOW VAPOR  FLOW  PRESS  TOTAL 

829.03  ' d.£02i2  IV.5V0 

TURBO  Fh5w  FrdtT t RON  FPIP 

56.707  56*325  6.0VV7 


TEMP 

61. iv2 


_I,216V 

_F/A  DRY 

0.0679V0 


UDEL-HOOO  DEL-HOOD 


3.2281 


3.851V 


HUMIDITY 


_FLOW. 

10373. 


_REL-HUM 

1.216V 


DEW-POINT 

-2V.0VI 


1S,V18_ 0.86226 


t H20  VAPOR  CORRECTED  HP 
0.019800.  _.11R.86 


F/A  WFT  EQU.  RATIO..  R PM- 1 

0.067932  I.OIVO  2V31.V 

5 ' EXHAUS'TmQLE,  W,T.  28 .621 


RPM-2 

2V32.V 


_TOROUE_ 

259.30 


JBHP 

120.04 


PART  PER  MILLION  WET 

HC  PPM __NOX_PPM.; CO  DRY 

293.53  1576.7  2.V5V7 

LHET_BASLS 2..1P53_ 


PER  CENT 
C02  DRY 
li.'905 
11.068  _ 


EXHAUST  DENSITY  = 0.074108 


02  DKY,_ 

0*67889 

0.58225. 


EXHAUST  FLOW  RATE  « 11948* 


EMISSION  RATE 

J^MI  SSION MASS/,HPOE 

EMISSION  MASS/RATED  HP 
MODE  EMI S. /STD.  CYCLE  %. 


HC  NOX  

0.12591  2.2V18 

0.010V92 0.18681. 

'6. 5577E-05  0.0011676 

3.V514  77. 839 


18.262 
1.5219  _ 

0.0095116 
22.6V7 


JCAL  .FUELjyR  RATIO  =_0...0M95.8_  . . MEAS.._F.UEL  AIR  R AT  I.0_=  0 .0679V0 DIEF  MEAS*C  CAt.  F/A  PERCENT  2*9697 


J"YL' TEMP_pEG.F__  CYL-1 _.CYL-2 

V02.51  V11.63 


CYL-3 
37V, 06 


CYL“V 

189.95 


ENGINE  OIL EO 

18 

OYNO  COND*  TO 

. 23 

INDUCTinN_AIR 14 

57 

“OPIFIC?  AIR  T E 

_■  , 90 

CELL  TEMP.  - 82.108 


EXT-1 

EXT-Z 

EXT- 3 

EXT-4  SEXT-1 

1285..7.__ 

-454. 00  . 

.1099.3  ^ 

_ 1343.8  . ._1V91.« 

EOILT 

SOILT 

OtLP 

MANIFOLD  PRESSURF 

187.3V 

148.78 

69.707 

TOROUE 

RPM 

— 

CYL .BACK  PRE  SSURE 

238.35 

2355.7 

■ 

lAIRTl 

IAIRT2 

TAIRTl 

TAIRT2 

57.411 

57.773 

137.46 

55.351 

TEMP  ~ 

DELTAP 

"ORFP 

FLOW 

90.149 

1.0543 

53.292 

1438.0  

SEXT-2 

1V92.8 


HEATER  TEMP  = 89.970 


COOLER  TEMP  = 56.658 


NASA-LEWIS 


PRELIMINARY  DATA 


04/01/76 


CADOtl S 


REC  04/01/76  jgs 11^46.024 


FAC  56X15 


PGM  C003 


RDG  2752 


HOPE 


LEANOUT  25  B TOC  TO  CL  APP  59  DEG  0%  HUH 
ENGINE  T I MING  * 25.000  PEG.  BAROMETRIC  PRESSURE 


S.OOOO 


NO.  SCANS  » S 


28.900 


RATED  HP.»  160.00 


HC  RATIO  2.1250 


COMB.  AIR 


TFMP_. 


59.238 


PRESS_ 

28.904 


CFM 


104.49 


DRY  FLOW 
46’9.49 


VAP0R_FL0»< PRESS  TOTAL 

0.054291  14.309 


COMB.  FUEL 


temp  press  DENSITY  TURBO  FLOW  FLOW  T RON  FPIP 

.70  .431  5.52 59  44 . 9 00 3 6.  2 94 32.  53 5 6 . 1 1 76, 


COOLING  AIR 


TFMP  UPEL-HOOD pEL-HOOO._ J=LDW REL-HUM PEW-POlNr. 

6ir.628  3.1595  3.8121  10250.  1.0664  -24.662 


R EL-HUM 


I . 0664_ 


0.31603 


HUMIDITY  * H20  VAPOR  CORRECTED  HP 
0.80946  0.018588  65.  116  


ENG.  CONO. 


F/A;,DRY _F/A  WET, _EQU.  RATIO  RPM-1 

0.069299  0.069291  1.0343  2353.6 


RPM-2 

2355.4 


TORQUE 


BHP 


145.30 


65.112 


WET  CORRECTION  FACTOR  = 0.85481 


EXHAUST  MOLE.  WT. 


PART  PER  MILLION  WET 

HC  PPH^.. ..NOX  PPM  CO  DRY 

’ 1104.2  1223.8  2.4524D 

CCRRECTED  CONC.  TO  WET  BASIS 2 • 0963__ 


.i!EASim«LC.QNIU. 


* 28.509 

"per  CENT 
CC2  DRY  _ 
13.112 
11.208^ 


EXHAUST  DENSITY  « 0.073818 


EXHAUST  FLOW  RATE  » 6801.6 


02  DRY. 
"0.28683 
0.24518_ 


v>> 


EMISSION  RATE 
_EMISSION_„MASS/M.qOE  ... . , 
EM  I SS  I ON  M ASS/  R AT  ED  HP 
MODE  EMI S. /STD.  CYCLE  Y. 


HC  NOX  cn._  

0.26962  0.99055  10.352 

0.  02  6962  0.  099055. 1.0352  . .. 

0.00016851  0.00061909  0.0064698 

8.8692  41.273  15*404 


_CAL.FU,EL  MR  .RATIO  » 0.071561 .MEAS...f  UEL  AIR  ,RATJ.0_5.  0.06929?,. 


DIEF  HEAS.e  CAL.  E/A  PERCENT  ■3.2639 


r VI  TPMP  nFfi^p 

CYL-1 

346.51 

CYL-2 

CYL-3 

CYL-4 

350.28 

355.30 

420.22 

EXT  GAS  TEMP  DEG. 

F EXT-l 
,.^858.04, 

EOILT 

EXT-2 
-114. 33 

EXT-3 

1485.6 

EXT-4  SEXT-l 

1276.2  1263.7 

SEXT-2 

1262.2 

F Mr,  T Kfp  n 1 1 

SOILT 

OILP 

MANIFOLD  PRESSURE  » 

18.398 

' 186.7F 

198.67 

69.563 

DYND  COND. 

“ torque" 

. 151.83 

I A I RTI 

RPM 

2278.2 

CYL.BACK  PRESSURE  = 

28.931 

T mm  IT  TfriM  at  R 

1AIRT2 

TAIRTl 

TAIRT2 

5 8.  868 

59.238 

67.939 

56.048 

ORIFICE  AIR 

TF  HP 
90.899 

OELTAP 
2.  9574,_. 

ORFP 

53.276 

FLOW 

2357.3  __  . 

CELL  TEMP.  = 82.293  HEATER  TE_MP=  90.074  COOL ER_  TE MP  =..56. 94^ 


- 

NASA-rLEWlS  PRELIMINARY  DATA  OA/01/76  CAODEII  *FC  04/01/7&  1 4: 1 4sS9.74l 

FAC  SEX15- 

PGM  C003 

RDG 

2753 

- 

LEANOUT  25  BTOC.  TO  CL  APP  54 

DEG  0*  HUM 

MCDE  « 3.0000  NO.  SCANS  = 5 

• 

ENGINE  TIMING  •= 

25.000.__ 

DEG.  BAROMETRIC  PRESSURE  =28.900  RATED  HP. = 160.00 

HC  RATIO* 

2.1250 

1 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

59.093 

28.929 

209.04 

963.50  0.11122  14.668 

COMB.  FUEL 

TEMP 

__  68.279 

PRESS 
— 5.3981 

DENSITY 
. 44.957 

TURBO  FLOW  FLOWTRON  FPIP 

66.400  65.148  6.0396 

com.  ING  AIR 

TEMP 

UDEL-HDCD 

DEL-HDOO 

__.FLOW  RFL-HUM  DEW-POINT 

14 

62.718 

3.1066 

3.7528 

10154.  1.0969  -24.487 

U 

!R EL-HUM 

1 

1.0969 

2 

9.9830 

HUMIDITY 

0.80807 

t H20  VAPOR  "corrected  HP 
0.018556  154.64 

i« 

M 

-F/A  RRY^ 

— F/A  WET.- 

EQU.  RATIO 

..  RPM-1  , RPM-2  TORQUE 

BHP 

0,067617 

0.067609 

1.0092 

2701.9  2703.3  289,08 

14B.72 

3* 

WET  CORRECTION  FACTOR  =0.85632  EXHAUST  MOLE.  HT 

,=28.644  EXHAUST  DENSITY  *0.074165  EXHAUST 

FLOW  HATE  * 13871 

• 

K 

—MIAS  UR  ED  CONC. 

PART  PER  MILLION  WET 
h:  ppm  nox  ppm 

Cn  DRY 

PER  CENT  ■ 

CP2  DRY  02  DRY 

11 

CORRECTED  CONC. 

820.08 
TO  WET  BASIS 

2171.0 

i. 56900 
J.3436 

13*584  0.20824 

11.633  0.17832 

- HC  . 

NOX 

CO 

EMISSICN  RATE 
EM  ISSI.O^L..MASS/M0DE^.  . 

0. 40 838 
0.0020419 

3.5836 
— 0.017918 

13.531 

0.067653 

M 

EMISSION  MASS/RATEO  HP 
MODE  EMIS. /STD.  CYCLES 

1.2762F-05 

0.67167 

0.00011199  0.00042283 

7.4658  1.0067 

..JCAL.FUEL.  AIR  RAT  10  = 0.0698.58  MBAS.  FUEL  AIR  RATIO  = 0.067617  DIFF  MEAS.E  CAL.  F/A  PERCENT  * 3.3142 

M 

CVl  TEMP  DEG.F 

CYL-l 

_CYL-2 

CYL-3 

CYL-4 

429. 18 

438.35 

437.59 

355.93 

EXT  GAS  TEMP  DEG 

.F  EXT-1 
1A54.8 

EXT-2 

379.83 

EXT -3 
1398.4 

EXT-4  SEXT-1  .SEXT-2 

1410.2  1480.0  1479.8 

ENGINE  OIL 

EDILT 

SniLT 

OILP 

-MANIFOLD  PRESSURE  = 27.973 

•<_ 

187.59 

189.52 

69.491 

■ DYNO  COND. 

TORQUE 

290.88 

RPM 

. 2619.4 

CYL.BACK  PRESSURE*  29.049 

I NDUCTION  AIR 

I A I RT 1 

IAIRT2 

TAIRTl 

TAIRT2 

• 

58.  768 

59. 093 

106.20 

55.674 

ORIFICE  AIR 

T E M P 
91.421 

OELT AP 
1»‘5783 

ORFP 

53.259 

FLOW 

1949.1 

CELL  TEMP.  = , 82 

.996 

HEATFR  TEMP 

= 93.143 

GOntFR -TEMP..  - >==  



NASA^LEWtS  PRFLIMINAPY  DATA QMMUh- 


CADDEI 1 


REC  Q4/Q1/76  19i 17:51.958 


FAC  SEXiS 


FSW  COO 3 


ROG  2754 


I FANniiT  25  BTDC  TO  CL  APP__£9^jL-Q^U«--— J!£5S_:-A.0005_ 

2 5.  0 0 0 DEG.  BA RDMEJR l£_PMS.SiLR^^  8.*9 Ifl. 


NO.  SCANS  » 5 


F NGl NE  TIMING 


RATED  HP.«  160.00 


HC  RATIO*  2.1250 


DRV  FI  nw 

VAPOR  FLOW 

PRESS  TOTAL 

COMB.  AIR 

JEdP 

59.988 

PRESS. 

28.933 

179.56 

818.26 

0.091145 

14.518 

COMB.  FUEL 

TEMP 

PRESS 

DENSITY 

TURBO  FLOW 

5 7. 342 

FLOW  TRON 
56.367 

FPIP 
A- nftn? 

68.761 

5.41,82 

_44.944 

u 

— ■ 

DEL-HOOD  

DEW-POINT 

COOLING  AIR 

TEMP 

UDEL-HOOD 

FLOW  

"10286. 

"1.0146 

"-24. 832 

62.448 

3.1794 

3.6570 

III  “ 

!*- 

PEL-HUM 

1 

2 

TiumTdTty 

k H20  VAPOR 
_ 0,01790.5__ 

CORRECTED  HP 

l.,0lit6_2- 

33.101 

_ 0.77972 





EPU.  RATJO. 

RPM-l  

2430.0 

RPM-2 

2431.9 

TOPpilP 

BHP 



>» 

PNR-  rnND. 

F/A  DRY 

F/A  WET 

2fe0.u09 

120.  34 

.1 

0.068886 

0.068878 

1.0281 

T) 

WET  CORRECTION 

FACTOR  = 0. 

85970  EXHAUST  MOLE.  WT. 

* 28.547 

EXHAUST 

DENSITY  = 0.073914 

,4 

■ 

>ER  cent"” 

C02  DRY 

12.711 

— 



Si 

J6 

PART. PER 

MILLION  WET 

CO  DRY  

2.74250 

- 

MEASURED.  .CON.Cji HC  PPM  .. 

428.44 

NOX  PPM  _ 
1791.3 

0.69909 
n ^nini 

'jt 

CORRECTED  CONC* 

_JD_WET  BASLS 

2.3577 

10.94'U 

cn 

20.257 

1.6881 

0.010550 

25.120 

jo 

HC  

NOX  

2.5226 

* 

“EMiSSfCN  RATE 
EMISS  I0.N_.  MASS^ 
EMISSICN  MASS/ 

0.18202 

3J 

J3 

MODE  

RATED  HP 

0.015169 __ 
9.48045-05 

OR  07 

0.21022„ 
■ 0,0013139 
87.591 

..CAL.EUEL  NEAS.  EUEL  air  RATig.=  0.0B8e86„„.0JFJ„HMS.-L-CAl.  F/A  PERCENT  ^ 2.^^ 

_CYL_IE'<P_.PEG.E, 


CYL-l  . 
411.28 


_CYL-2 

420.95 


CYL-5 

391.91 


CYL-4 

558.64 


EXT  GAS  TEMP  OEG.f  'eXT-1  EXT-2 

1367.6 ^-131.57 


ENGINE  Jill.. 


DYNO  COND. 


INDUCTION  A I_R. 


EOILT  _ 
1 87.38 

'fn‘RduE~ 

.247.56. 

lAIRTl.. 
59 .653 


SniLT.„ 

263.69 


EXT-3 

1246.4_ 

OILP 

“69.207 


EXT-4 

__1362.2_, 


SEXT-l 

1456.4 


SEXT-2 

1456.7 


M AN  I F OL  D P R ESS U R E.  ^2I» IP .L_ 


RPM 

2379. 1.. 

I AI RT2. 
59.980 


ORIFICE  AIR 
CELL  TENP.  . =.„.,®3. 778 


TEMP 

91.996 


DELTAP 
0.  050505. 


TAIRTl 

91.093 

“ORFP  " 
53.749 


"CYL.  BACK  "pressure""*  29. 109 


TAIRT2 

“56.217 


o o 


pi  h 


FLOW 

198.58 


HEATER  TFMP  = 90.233 


COOLER  TEMP_*_.55.66p_ 


E8 

3k- 


o 


NASA-LEWIS  PRELIMINARY  DATA  OVQi/I«L 
I FANOUT  BTOC  TO  CL  APP  ^9  PEG  0^  HUM 


CAOOEM  KPC  OA/01/76  19J2H02.491 

MODE  ■ 5«0000 


EAC  SEXIS 


PGW  Cti3  ROG  2T55 


NO.  SCANS  » S 


E NGINE  rlHING  » 25.000 


DEG. 


C0N6.-ALE- 


TEMP 


JP|LESii_ 


barometric  pres sure 

CFM 


28.910 


RATED  HP.«  160.00 


HC  RAT!B«  2.12SO 


60*29<k 


28.902 


104.68 


DRY  PLOW 
471.10 


vapor  ELOM PRESS  TOTAL 

*0.648782  14.316 


COMB.  EUEL 


TEMP 


PRESS 


DENSITY 


COPl TNG  AIR 

TEMP 

UDEL-HOOD 

OEL-HOOO  1 

>’  60.366 

9.0803 

3.6560 

REt-HUM 

1 

0.92006 

2 

11.489 

HUMIDITY  t 

0.72485  i 

ENG.  CONO. 

F/A  DRY 

F/A  WET 

EOU.  RATIO  i 

0.072189 

0.072175 

1.0774 

MET  CORRECTION 

FACTOR  ■ 0. 

86968  EXHAUST  MOLE.  WT, 

pipa<i  1 R ED  CONC  . 

PART  PER 
HC  PPM 

MILLION  MET 
NOX  PPM 

CO  DRY 

CfMtREtlTFn  CONC 

1076.0  1246.1 

. TO  WET  BASLS  . 

2.35580 

2.0488 

HC  . 

NOX 

TURBO  ELOM  ELOM  TRON  EPIP 
37.788  34.005  6.  0498 


ELOM  _ 
10106. 


_REL-HUM 

0.92006 


DEM-POINT 

-25.437 


0.016645. 

RPM-1  _ 
2353.0 


_66. 491. 

BPM.-2 
2354. 7 


t0R0UE_ 

*148.20 


BHP 


66.394 


EXHAUST  DENSITY  « 0.073347  EXHAUST  ELOM  RATE  - 8887,2 


EMISSION  RATE 
_^1SS  i OM._i  AS.S 


eFi  S sYcN  mass/ R AT  EO  HP 
Jl90JL_E8lJLiZ5,iaiLJLYCti^ 


0.26604 

__0.026604_ 


0.00016628 
_5.7514_ 


0.10213 

0.00063896 
42.553 


PER  CENT 

C02  OftV 

13.174 
ll.457._.^^ 

CO.  

10.244 

1.0244  

0.0064027 
15.244„ 


C2  DRY.. 

0.28899 

0.25123_ 


aCiL.FUEe  AIR  RAT  ig_«..  0.072 183 0 |EE  .ME.A5._S_C  AL.  F/A  PERCENT 


" cVl  TEMP  DEG.E  CYL-1 

- "*  * ■ * ~ 352.05 

' ifT~GAS  TEMP  DEG.f"  EXT-T 

’ .__:.:95l;«99 


SHG  iNt  JH  f, 

i ••  I®-?,  of 

S “ ' ; ^ ^ ■ 

' '■  gVmo  cono.  torque 

•• ISO.  19;. 

" INDUCTION:  4IR__ lAIRtl  ... 

’ - --  - 60.005 


L OttEfeE  AI'R  tEMP 

ji  “ '3iS.«0_,. 


f .CELL.  TE#iP.  = 

j. 


CYL-3 

355.87 

CYL-3 

356.47 

CYL-4 
" *^'445.97 

EXT- 2 
766.38 

SOItt 

137.23 

“EXT-3 

1420.9 

OILP 

69.427 

EXT-4  SEXf-l 

1196.S  _ 1271,1 _ 

.MANIEOtlS.  PitBSSURE.% 

SEXT-2 

1270.2 

18.535 

229S,sfO 

IAIR72 

- (-YL.ftACR  PRESSURE  =' 

28.965 

TAIRTl 

63.035 

7SIRT2 

'55.461  ' ^ - 

DffcTAP 

2.06^05 

33.036 

^ * FLOW  ~ • -‘-” 

; L95%f; 





HEATER  TEMP  = 89.929  COOL  ER.  TEM§  I6ff 


»aSA-LE.WT.S  PRElltM'INARy  DAYfl 


o^/oinb 


CADDBI I 


iSC  0A/01/f6  20:09i3I»0i>? 


FS:  S€«15 


PGM  ftscif  toG  nsi 


-g'B  BtOC  I F.  'T  58- 'DEG.*  3'OS:  HUH 

DEG* 


’^GDE  ■»  X»0000_. 


f40.  SCA'NS  » S 


■gfiVeL'^E  TIM  IMG  » 25.000 


■BAPOMETR  tC  PRE.SSUSE.y,  28  .920 


RATED  ftp.®  160.00 


Wg  SAT^Ba  2. €250 


CO'^B.  AIR 


T«^©__ 

"60. 799 


_PRESS  _ 

23.92'6 


GPM> 

lt.175' 


DRV  flOM 
49.680  ■ 


VAPfift  FLOW  PRESS  TOTAL 
0.17107  ' i^^ifeoa 


TFiJil — PRF?S ^ OENnW  'turbo  FL'QH-  FlOW  TRON  P»1  P 

CC»B.  FUEL  OENSr  ^ 


ee&UiNG  AiR_. 


_TEMP 

66.238 


UnEL-HOOD 

"0.012454 


DEL -HOOD 
0.53562 


FLOW 
■ 22  37  .7 


Pf  L-HUM 
29.661 


OEiH-POI  PJL 
29.629i'" 


«S.L-'HU.M 


■ — MUMIOI'TY  ? 'H20""y‘A‘pdR  CORRECTED  HP 

32.909  24.104 ^__0. 56352  0.50655 


ENG.  COND. 


_2?.,66t 

p/ A DRY _F/A  WET'  EOU.  RATIO_RPM-l 

■li.b68727  0.068491  1.0258  604.08 


RPM-2 

601.02 


TORQUE 


BHP 


"wet  CO'RBECTION  FAeTnC=  0.8945f  ■ EXHAUST  'MOLE,  ;W;T,  = 28.660 


4.B754‘  0. '503'26 

EIh'aUST  3E*JSTFY  =■  0.073l49‘  WffAUST  StOM  KW^~S~tWS72T 


V^EASU'S'ED  CONC. 


■emtsst'pn  Fate 
_f  MISS  ION  '&SSS7:^QD^. 


"per  cent 

G02  DRY 
"10.657 
9. 5 3 3 5 


P'ER  'HTLLION  wet  - 

HC  PPM  NOX  PPM ^_C0  dry  __ 

. ,T7'ir7~.  ■37'.¥92  ■,  ; 1.5304 

A CORRECTED  CONC.  TO  WET  BASJj, .... — 

NOX  : ' . „ ..  C0\  : . ... 

0.0031793  0.71589 

5.2980E-p.^.,.,,O.  Gll9a2_  _ 

" 3.3118B-'o'7  7>45T2E"“05 

0.  022078  0.17755 


02  DRY 
4.0444' 
3.6180 


Caj 


HC 
b.45557 


’emi’ss¥o"n  ‘MFSS2RAfE0  HP 
« ro F EM  I s . / SXP..  CYCLE  % 


_0  .00 7592 8 
4.7455E-05 
2.4976 


e .;’fUEL  A I R RATIO  = 0.  066906 

X Y L,  TEMP  DEG.F  CYL.Ti 


MEAS.  PUEL  ATR  R&nn..=  0.068727  DIFF 


231.5''4 

¥xt"'GA"s"  TER®  D'EG.F  EX'f-1 
1347.0. 


_EYL-2 

'273.56 


EST-2 

-454.00 


CYL-3' 

■252,42 

EST-3 

202.08 


CYL-4 

-49.595 

EXT-4 

629.20 


SEXT-1 

734.71 


■SEXT-2" 

724.03 


. ■ .1 

nuR 

■ 46.129 

•MANIFOLD  PRESSURE  = 

11 .693 

fi^GiNF  na  _ 

eniLT 

"158.50 

SOILT 

232.98 

DYNC  COM®. 

TORQUE 

■RPH 

. , ■---  ■- 

C YL.'B Ack"  PRE  SSURE 

'iF.'SSO 

6.1998 

597.18 

TAIRTI 

183,70 

fATRT2 

55.037 

j^DUCT_ICXX,LR_ 

lAlRTl 
■■■60  .0  32 

IAIPT2 
" 60.799 

..  ■ • -r--- — 

'i^Pifrce  MK 

TEMP 

DELTAP 

4.8700 

“ ORFP 

53.479 

■'FL0»  . "" 

301 7,0  _ . ' , , 

86  .409 

-rpMp_=  85. 396_ 

rnni  PR  TF^p  = 

A6*0S5 

. - — 

, • ___  C5LL..TfY.P,,_»„ 

J8-271 

HEATER 

V.UULi-''  • . 

, , , , , . 

NASA-LEWIS  PRELIMINARY  DATA 

OA/01/76  CADOEII  REC  04/01/76 

20: 12: 51. 39 j 

FAC  SEX15  PGM  COM 

SOG  2756 

LFANOUT  25  BTOC  I 6 T 59  DEG.  30Y 

MUM  MODE  « 2.0000 

NO.  SCANS  * 5 

ENGINE  TIMING  - 25.000  DEG. 

BAROMETRIC  PRESSURE  » 28.920 

RATED  HP.»  160.00 

HC  RATIO*  2.1250 

COMB.  AIR TEMP  PRESS _CfH DRY_  FLOW VAPOR  FLOW  PRESS  TOTAL 


s 

58.687 

28.919 

18.306 

81.285 

0.27911 

14.205 

17 

COMB.  FUEL 

TEMP 

72.337 

PRESS 

5.7588 

DENS ITY 
44.850 

TURBO  FLOW 
7.27B5 

FLOW  TRON 
6.0276 

PPIP 

6.1368 

.. 

COOLING  AIR 

TEMP 

UOEL-HOOD 

DEL-HOOD 

FLOW 

REl-HUM 

DEW-POINT 

IS 

-4 

64.830 

0.017159 

0.67972 

2311.3 

31.890 

29.574 

U 

11 

PEL-HUM 

1 

31.890 

2 

23.833 

HUMIDITY 

24.035 

* H20  VAPOR 
0.55196 

CORRECTED  HP 
1.0710 

n 

ENG.  COK'D. 

F/A  DRY 

F/A  WET 

EQU.  RATIO 

RPM-1 

RPM.-2 

TOROUE 

BHP 

0. 074154 

0, 073900 

1.1068 

1204.1 

1205.0 

4.6505 

1.0662 

WET  CORRECTION  FACTOR  = 0.84800  EXHAUST  MOLE.  WT. 

= 28.160 

EXHAUST 

DENSITY  » 0. 

072914  EXHAUST  FLOW  RATE  « 1201.3 

» 

MEASURED  CONC. 

PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

Cu 

C' 

n 

CORRECTED  CONC. 

I960. 2 

TO  WET  BASIS 

63.906 

4.6196 

3.9174 

11.602 

9.8382 

0.13053 

0.11069 

y» 

x' 

HC 

NOX 

CO 

a 

EMISSION  RATE 
EMISSION  MASS/MOOE 

0.084536 

0.015498 

0-.  009 1^57 
0.3016749 

3.4165 

0.62637 

» 

EMISSION  HASS/RATED  HP 
MODE  EMIS./STD.  CYCLE  X 

9.5864E-05 

5.0981 

1.046 8 E-05 
0.69786 

0.0039148 

9.3209 

' 

CAL. FUEL  AIR  RATIO  = 0.077414 

MEAS.  FUEL  AIR  RATIO 

= 0.074154 

DIFF  MEAS.t  CAL. 

F/A 

PERCENT  * 4.3956 

CYL  TEMP  DEG.F 

CYL-1 

CYL-2 

CYL -3 

CYL-4 

M 

4] 

290.76 

323.35 

305.26 

-201 .09 

« 

EXT  GAS  TEMP  DEG 

.F  EXT-1 
897.63 

EXT -2 
-454.00 

EXT-3 

226.54 

EXT- 4 
652.50 

SEXT-1 

731.51 

SEXT-2 

722.11 

4S 

ENGINE  OIL 

EOILT 

SOILT 

OILP 

MANIFOLD  PRESSURE  = 7. 

8491 

159.42 

399.92 

56.602 

*1 

DYKP  COND. 

TOROUE 

3.0459 

RPM 

1203.0 

CYL. BACK  PRESSURE  * 28 

.976 

- 

I NOUCT ION  AIR 

lAlRTl 

lA  IRT2 

TAIRTl 

TAIRT2 

>• 

58.027 

58.687 

159.57 

55., 628 

ORIFICE  AIR 

TEMP 

84.253 

DELTAP 

4.9015 

ORE? 

53.448 

FLOW 

3031.5 

CFLL  TEMP.  = 76 

.785 

HEATER  TEMP 

= 85.077 

COOLER  TEMP  = 43 

.263  

„ . ■ ■ - — 

NASA-LEHIS 


PRELIMINARY  DATA 


04/01/76 


C ADD Elf 


REC  04/01/76  208l5t38.Tl7 


FAC  SEX  15 


PGM  C003 


ROG  2759 


=ANOUT  25  BTDC‘1  C T 59  DEG.  30r  HUM. 


MODE  *6.0000 


ENGINE  TIMING  = 25.000 


BA  ROME  TR IC  PRESSURE  * 2 8 . 9i 0_ 


COMB.  AIR 


COMB.  FUEL 


^ntlNG  AIR 


R EL-HUM 


ENG.  CONO. 


_TE  MP  _ 
59.075 

TEMP 

_Il.75.9_ 

TEMP__ 

66.23B 


_3 1.099 

_F/A  ORY_ 
0.073089 


PRESS  _ 
'28.912 

press” 

_3. 7633, 


_CFM  _ 
17.63'7 

■DENTTrY" 

44.865 


DRY  FLOW 
78.323 


NO.  SCANS  * 5 

3 RATED  HP.»  160.00 

VAPOR  FLOW  PRESS  TOTAL 
C.26595  " "14.204 


HC  RATIO*  2.1250 


TURBO  FLOW  FLOW  TROn"  FPIP 
7.0367.  , 5.T246  _.,6.l3e0. 


UDEL-HOOO  __0EL-H00D. FLOW  .,,.REL-HUM. 

0.046130”  0.65287  2425.9  31.099 


DEW-POINT 

29.359 


2 

69.547 


HUMIDITY 
23.769  . 


X H20  VAPOR  CORRECTED  HP 


0.54581 


_F/A  WET 
6. 072842 


EQU.  RATI0_RPM-1 
1,0909  "■  1207.3 


1.4998 

RPM-2  

1206.2 


JOROUE_ 

6i4923 


BHP 

1.4924 


WET  CORRECTION  ETOR  = 0.84565  FXHAUST  MOLE.  Wt.  = 28.250 


PART  PER  million  WET 

MEASURED  CONC. HC  PPM  NOX  PPM_ 

1642.0  67.321 

CORRECTED  CONC.  TO  WET  8 A S J S. 


CO  DRY 
4. '35 16 
3.6799 


PER  CENT 
C02  DRY  _ 
il .798 
9.9774 


EXHAUST  BENSITY  * 0.073147  EXHAUST  FLOW  RATE 


02  DRY 
"0.082388' 
0.  069672 


EMISS!n^'  RATE 

/MISSION  _MASS/MpDE 

EMISSION  MASS/RATEO  HP 
MCDE  FMIS./STDj_  CYCL^l. 


HC  _ NOX  . . 

0.667945  ■"  '0.0092341  3.  0794 

0.0033972  0.30046171  0.15397 

"2. 1233E-6T  ‘2:8857E-06  0.00096232 

1.1175  0.19238  2.2912 


ilAl  .FUR  AIR  RATIO  = 0.076767  MEAS.,XMEL  AIR  ,R  AT  lO.*  0,073089 DI  FF,MEAS,,j_CAL  . F/A  PERCENT  *..L^31^ 


CYL  TEMP  OEG.F 


CY_L-l  _ 
'352.'60 


EXT  GAS  TEMP  OEG.F  EXT-1 
1109.0 


ENGINE  OIL 


DYKO  CONO. 


I NHUCT ION  AIR 


o'rif'ice  air 


EO  ILT,_ 
164.93 

Toro^ue" 

11.420 

_ lA  fPTl 
58.434 

“temp' 

84 . 375 


CYL- 2 
" '373“.  64' 

EXf-'2"“' 

_^454.0q 

_SniLT 
27  3.47 

“r'pm” 

1194.8 


IAIPT2_ 

'59.075 

“oeltap' 

4.8237 


CYL-3 

“357.24 

“EXT-3”' 

479.49 

niLP  , 
“55.466 


TA IRTl 
164.20 

'ORFP 

53.219 


jCYL-4 

-r62.19 

“■  EXT-  4 ■ 
633.76 


SEXT-1 

786.10 


SEXT-2 

781.55 


MAN  I FOL  0 PRESSURE  * 7.8019 


CYL. back'  pressure”*  28.850 


TA1RT2 

'“'55.545 


'flow'"' 

3010.0 


O ^ 

“S'l — 


CELL  TPMP.  = 77.475 


HFATFR  temp  = 84.834_, 


cooler  temp  = 46.754 


NASA-LEWIS 


PRELIMINARY  DATA 


04/01/76 


CAODEI I 


REC  04/01/76  20:21:11.818 


FAC  SEX15 


PGM  C003 


RDG  2761 


LEANriUT  1C  T 25  BTDC  59  PEG  30^  HUM 


MnOE 


7.0000 


NO.  SCANS  = 5 


ENGINE  TIMING  = 25.000 


DEG. 


BftRnMETRIC  PRESSURE  = 28.920 


RATED  HP. 


160.00 


HC  PATIO=  2.1250 


COMB.  AIR 


TEMP 

60.213 


PRESS 

28.918 


CFM 

11.673 


DRY  FLOW 
51.874 


VAPOR  FLOW  PRESS  TtT^TAL 
0.17824  "14.204  ■ 


COMP.  FUEL  TFMP 

73.334 

PRESS 

5.8060 

DENSITY 

44.023 

TURBO  FLOW 
3.9769 

FLOW  TROAI  FPIP 

3.3573  6.1446 

M 

CnCLING  AIR  TEMP 

UDEL-HOOD 

DEL-HOOD 

FLOW 

PEL-HUM  DEW-POINT 

- 

64.093 

0.0099633 

0.60970 

2275.2 

30.215  29.534 

A 

t 

RFL-HUM  1 

30.215 

2 

27.2  53 

HUMIDITY 

24.052 

T H20  VAPOR 
0.55231 

corrected  HP 
0.11256 

• » 

ENG.  CCND.  F/A  DRY 

F/A  WET 

EOU.  RATIO 

PPM-1 

RPM-2  TORQUE 

BHP 

O 

It 

0.064720 

0. 064499 

0.96598 

602.64 

602.04  0.97510 

0.11189 

WET  CORRECTION  FACTOR  = 0.86461  FXHAU 

ST  mole.  WT. 

= 28.781 

EXHAUST  DENSITY  = 0- 

074521  EXHAUST  FLOW  RATE  * 743.55 

PART  PER  million  WET 
MEASUREP  CONC.  HC  PPM  NOX  PPM 

CD  DRY 

PER  CFNT 
C02  DRY 

02  DRY 

03 

14262. 

CORRECTED  CONC.  TO  WFT  BASIS 

36.602 

1.7668D 
1. 5276 

11.023 

9.5307 

3.3977 
2.93  77 

■■■ 

HC 

NOX 

CO 

# 

a 

EMISSION  RATE 
EMISSION  M4SS/M0DE 

0.38071 

0.0063452 

0.0032386 

5.3977E-05 

0.  82461 
0.013743 

EMISSION  MASS/RATEO  HP 
MODE  EMIS./STD.  CYCLE  % 

3.9658P-05 

2.0872 

3.3736E-07 

0.022490 

8.5897F-05 
0.  20452 

- 

CAL  .FUEL  AIR  RATIO  = 0.067880 

MEAS.  FUEL  AIR  RATIO 

= 0.064720 

DIFF  MEAS.C  CAL.  F/A 

PERCENT  = 4.8815 

CYL  TEMP  DEG.E  CYL-1 

CYL-2 

CYL -3 

CYL-4 

■■ 

- 

255. 65 

288.15 

272.46 

421.93 

EXT  GAS  TEMP  DEG.E  EXT-l 
1050.9 

EXT -2 
-454.00 

EXT-3 

343.51 

EXT- 4 
705.41 

SEXT-l  SFXT-2 

720.74  714.46 

FNGINE  OIL  EOILT 

SOILT 

OILP 

MANIFOLD  PRESSURE  = 11.393 

159.12 

440.48 

45.985 

DY40  COND.  TORQUE 

5.5590 

RPM 

607.74 

CYL.  BACK  PRESSURE  = 2 8.842 

V 

INDUCT  ION  AIR  lA  IPTl 

IAIPT2 

TA  IRTl 

TAIRT2 

< 

59.500 

60.213 

151. 16 

55.157 

ii' 

'^PIEir.E  AIR  TFMP 

84.999 

DELTAP 

4.8945 

ORFP 

53.401 

FLOW 

3027.5 

1 

fRl  L TE>'P.  = 77.643 

HEATPP  TFMP 

- R5.566 

CnOLER  TEMP  „=.  45.  027 

. . 

J 


II 


PRELIMINARY  DATA  04/01/76 

CAOOEII  REC  04/01/76  20*28:19.153 

FAC  SEX15 

PGM  C003 

RDG  2763 

LEANOUT  I C T 

'25  BTDC  59  DEG  30?  HUM 

MODE  * 2.0000  NO.  SCANS  » 5 

O ‘ 

PNr.ff^F  TTMTMf^  s 

25.000 

npr..  RAROMETIIC  PRESSURE  * 28,920  RATED 

HP.«  160.00 

HC 

RATIO-  2.1250 

_ 

7 

s 

rriMA.  AtR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

0 

61.079 

28.918 

17.906 

79.545 

0.27077 

14.210 

COMB.  FUFL 

TEMP 
74  ,QAA 

PRESS 

5.7336 

DENSITY 
44. 780 

TURBO  FLOW 
8.1329 

anw  TRCN 
6.8377 

FPIP 

6.1287 



11 

f TEMP 

UOEL-HOOD 

DEL-HCOD 

FLOW 

REL-HUM 

DEW-POINT 

.5 

66.462 

0.026292 

0.67  031 

2357.0 

29.041 

29.414 

P.EL-HUM 

1 

90  riAi 

2 

HUMIDITY 

23.828 

? H20  VAPOR 
0.54716 

CORRECTED  HP 
1.3758 

ppv 

F/A  WFT 

FQU.  RATIO 

RPM-1 

8PM-2 

TOROUE 

BHP 

. W 

IJ 

0.085959" 

0.085668 

1.2a  30 

1204.3 

1204.8 

5.9589 

1.3664 

» 

WET  CORRECTION 

FACTOR  i 0. 

85844  EXHAUST  M3LF.  HT. 

= 27.217 

FXHAUST  DENSITY  = 0.070471 

EXHAUST  FLOW  RATE  » 1229.6 

‘ 

...  ..... 

• - • * — — • • 

•1  II  1 

PAPT  PER 

ur  oum‘ 

MILLION  WET 

Kiny  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

CORRECTFO  CONC. 

4006.0  “‘45.935  “ 

JO.  WFT  6ASJS . ... 

8.3447 

7.1634 

9,5420 

8.2770 

0.19705 

0.16915 

j ^ . HC  NDX  CO  — 

’ EHiSS  rON  RAT  F ~ 0.17684  0^0067215  6.3949 

“ EMISSION  MASS/MOOE  _ 0.032421 0.30,12323 ltl72A ^ 

“ EMiSSTOM  MA'S'S/RATEO  HP  0.00020263  7.7017E-06  0.0073275' 

MCOE  EMrs./STD.  Cycle  % ^ip.665 0,51345 ij.446 — 

• CAL.fUEl^IR  RATIO  = 0.067257  MEAS,  .FUEL  AIR  RAT  If2_=.0. 085959 DIFF  HEAS.C  CAL.  F/A  PERCENT  ^ 1^?.°?.° 


rvi  TPWP  DFR.F 

CYL-l 

CYL-2 

CYL-3 

CYL-4  

286. 75 

305,30 

207.68 

-269. ?'5 

EXT  GAS  TEMP  DEG. 

F EXT-1 
992.82 

EXT-2 
-454. 00 

EXT-3 

146.08 

EXT- 4 SEXT-1  SEXT-2 

689.21  643.33  635.36 

‘ f 

EOILT 

SOILT 

OILP 

MANIFOLD  PRESSURE  = 7.7506 

155.97 

266. 71 

56.906 

DYNO  COND. 

TORQUE 
*i71  h 

RPM 

1197.4 

CYL.BACK  PRESSURE  - 28.958 

•> 

I A IRTl 

IAIRT2 

TAIRTI 

TAIRT2  , 

. — 

60.456'  ^ 

61.079  “■ 

51.280 

" 55.593"  "■  : ^ 

A. 

PPIFICE  AIR 

. TEMP  ~ 

85.779 

DELTAP  ' 
3.921Q 

ORF“ 

53.469 

FLOW 

2719.6  

rPUL  TEMP.  =_  78. 

625 

HEATEP  TEVP 

= 86.352 

COOLER  TEMP  = 47.106  ....  

P 


’ NASA-LEHIS  PRELIMINARY  DATA 04/01/76  CAODEII  REC  OA/01/76  20^30iA6«l97 EAC  SEX  15 PGM  COOS  Rt>G  2764 


■ LEANOUT  I S T 25  ^TDC  59  DEG  30r  HUM  MOPE  - 6.0000 NO.  SCANS  » 5 


ENGINE  T IM  ING  = 

25.000 

DEG.  BAROMETRIC  PRESSURE  * 28.920  RATED 

HP. a 160.00 

HC 

RATIO*  2.1250 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

61 .367 

28.917 

17.361 

77.096 

0.26320 

14.202 

COMB.  FUEL^ 

TEMP 
7S. 128 

PRESS 
5. 7369 

DENS ITY 
44.776 

TURBO  FLOW 
7.9518 

FLOW  TRON 
6.6517 

FPIP 

6.1272 

COOLING  AIR 

TEMP 

UDEL-HOOO 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

67.241 

0.016605 

0.62464 

2308.6 

28.813 

29.459 

REL-HUM 

i ~ 

28. 813 

2 

43.854 

HUMIDITY 

23.897 

X H20  VAPOR 
0.54876 

CORRECTED  HP 
1.2221 

■ ENG.  COK'l. 

F/A  DRY 

F/A  WET 

EQU.  RATIO 

RPM-1 

RPM-2 

TORQUE 

BMP 

0.086277 

0.085984 

1.2877 

1196.6 

1197.6 

5.3255 

1.2134 

WET  CORRECTION 

FACTOR  = 0. 

86014  EXHAUST  H3LE.  WT. 

= 27.193 

EXHAUST  DENSITY  = 0.070408 

EXHAUST  FLOW  RATE  « 1193.2 

' MEASUREO  CONC. 

PART  PER 
HC  PPM 

MILLION  WET' 
NOX  PPM 

CD  DRY 

PEP.  CENT 
C02  DRY 

02  DRY 

o 

' CORRECTED  CONC. 

4120.4  46.181 

TO  WET  BAS  IS 

8.2552 
7. 1006 

9.7004 

8.3437 

0.19484 

0.16759 

HC 

NGX 

CO 

EMISSION  RATE 
EMISSION  MASS/ MODE 

0.17650 

0.0088251 

0.'0065572 

0.30032786 

6.  1510 
0.30755 

' EMISSION  MASS/RATEO  HP 

MTOF  FMIS./STO.  CYCI  E * 

5.5157E-05 

2.9C30 

2.0491E-06 

0.13661 

0.0019222 
4.  5766 

rai  -FlIFI  AIR  RATIO  = 0.087074  MEAS.  FUEL  AIR  RATIO 

= 0.086277 

OIFF  MEAS 

.C  CAL.  F/A 

PERCENT 

= 0.92339 

' CVL  TEMP  OEG.E 

CYL-1 

CYL-2 

CYL-3 

CYL-4 

315.20 

333. 12 

316.92 

-151.36 

FXT  GAS  TFMP  OFG.F  EXT-1 
R47. 41 

EXT -2 
-454.00 

EXT- 3 
196.31 

EXT-4 

722.27 

SEXT-1 

669.42 

SEXT-2 

663.97 

ENGINE  OIL 

EO  ILT 

SO  ILT 

OILP 

MANIFOLD  PRESSURE  - 7.7628 

158.95 

408.17 

56.298 

DYNO  CON'D. 

TO ROUE 
-1.2025 

RPM 

1190.3 

CYL.0ACK  PRESSURE  = 28. 

95  8 

INDUCT  ION  AIR 

lA  IRTl 
60.727 

lA  IRT2 

TAIRTl 

TAIRT2 

61.367 

58.272 

55.486 

_z 

ORIFICE  AIR 

fpTp  ” 

85.998 

OELTAP 

4.8812 

ORFP 

53.420 

FLOW 

3021.2 

COni.EP.  TFMP  = 47.423 


'X, 

I 


CELL  TFMP 


7n.f?4=i 


HE&TFR  TEMP 


fl6.  144 


/ 


■ - , ■ ■ ' ■ 1 ■ - - . ■ 

■•r 

MASA-LEWIS 

PRELIMINARY  DATA  04/01/75 

CAODEII  REC  04/01/75  20:33:32.517 

FAC  SEX  15 

PGM  C003  ROG  2765 

LEANPUT  I t 

T 25  BTOC  59  DEG  30*  HUM 

MODE  « 7.0000  NO.  SCAMS  = 5 

ENGtWF  TtMCNG  « 25»000  DEG.  „BAR0MET3  IC  PRESSURE  20.920  RATED  HP.j=  160.£0 HC  RATIO  2/1250 


; 

• 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

- 

58.840 

28.920 

10.630 

47.247 

0,16288 

14.204 

COMR.  FUEL 

TFMP 

72.755 

PRESS 

5.7846 

DENSITY 

44.838 

TURBO  FLOW 
3.9800 

FLOW  -TRON 
4.1014 

EPIP 

6.1395 

- 

COOLING  AIR 

TEMP 

UDEL-HOOD 

oel-hpod 

FLOW 

REL-HUM 

DEW-POINT 

54.300 

0.010517 

0.66422 

2278. 0 

31. 839 

29.649 

R EL-HUM 

"1  ' ■ 

31.839 

2 

76.690 

HUMIDITY 

24.132 

* H20  VAPOR  CORRECTED  HP 
0.55415  0.68336 

■ 1 

ENG.  COMO. 

F/A  PRY 

F/A  WET 

EQU.  RATIO 

RPM-1 

RPM-2 

TORQUE  . 

BHP 

* 

7i 

0.086808 

0.086510 

1.2956 

602.88 

601.50 

5.9256 

0.68020 

K 

WET  CORRECTION  FACTOR  = 0.85228  EXHAUST  MOLE.  WT. 

= 27.153 

EXHAUST  DENSITY  = 0. 

070305 

TxhAUST" flow  RATE"'^r’'73  2'.5  8 

K 

IMEASURED  CONC. 

PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

■ 5 

'■ 

COPRECTFD  CONC. 

23358. 

TO  WET  BASIS 

12.427 

8.  1484 

.^7.02  62  

8.0915 

6.9771 

2.4847 

2.1425 

yi 

HC 

NOX 

CO 

* 

31 

EPISSICN  RATE 
EMISSION  MASS/MPDE 

6.6iU6 

0.010240 

0.0010835 

1.8059E-05 

3.7374 

0.062290 

3* 

EMISSION  MASS/RAT  ED  HP 
MODE  FMI  S./STD.  „CYCLE__X 

6.4000E-05 

3.3684 

1. 1287E-07 
0.0075244 

0.  0003  8931 
0.92694 

A 

_ X AL_. Fy Et.  A IR  R ATID  = 0.090958 

...  “EAS.  FUEL  AIR  RATIO 

= 0.085808 

DIFF  MEAS 

.8  CAL.  F/A 

PERCENT  = 

4.7809 

CVl  TEMP  DEG. F 

CYL-l 

CYL-2 

CY  L-3 

CYL-4 

282.87 

299. 15 

277.11 

-208.47 

■ - 

*1 

EXT  GAS  TEMP  DEG 

.F  EXT-l 

1029.3  - 

EXT-2 

•454.00 

EXT -3 
155.03 

EXT-4 

639.46 

SEXT-1 

652.84 

SEXr-2 

546.34 

44 

ENGINE  OIL 

EOILT 

SOILT 

OILP 

MANIFOLD  PRESSURE  = 10. 

825 

158.69 

401.58 

45.913 

DYNO  COND. 

TORQUE 
1.4833  

RPM 

598.  68  ___ 

CYL.BACK  PRESSURE  = 29. 

071 

- 

iTNOUCTION  AIR 

lAIPTl 

IAIRT2 

TAIRTI  TAIRT2 

58.081 

58. 840 

90.597 

55.Q87 

-- 

ORIFICE  AIR 

TEMP 

83.093 

DELTAP 

4.8924 

ORFP 

53.373 

FLOW 

3032.2 

•- 

CELL  TEMP.  = 75 

.828 

HEATER  TEMP 

= 84.710 

COOLER 

TFMP  = 46. 

302 

Ll.' 

o 

r' 


NASA-LEWIS 


PREL IM INARY  DATA 


04/01/76 


CAOOEI I 


REC  04/01/76  20:37:26.343 


EAC  SEX 15 


PGM  C003 


ROG  2766 


LEANOUT  T C T 25  BTPC  59  PEG  30T  HUM 


MODE  = 1 .0000 


NO.  SCANS  » 5 


ENGINE  TIMING 
COMB.  A_IR  : 


25.000 


DEG. 


BAROMEHIC  PRESSURE  = 28.920 


RATED  HP. 


160.00 


HC  RATION  2.1250 


COMB.  FUEL 


COOLING  AIR 


R EL-HUM 


ENG.  CONO. 


TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  flow 

PRESS  total 

59.419 

~ 28.919  “ ' 

12.125 

“53.867 

0.18537 

14.200 

TEMP 

PRESS 

o'ensity 

■“turbo'  flow' 

“flow'tron 

'f'pip 

73.689 

_ _5.7468  

44.814 

3.9761 

5.1425 

6.1275 

. - 

TEMP 

UDEL-HOOO 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

_ 

64.462 

0.015498 

0.60776 

' 2303.  0 ■ 

' 31. 123 

29.609' 

1 

'2 

■humidity 

'«  H20  vapor' 

corrected' "hp' 

31.123 

0.39204 

24.088  

0.55315 

0.  69096_ 



F/A  OKY 

F/A  WET 

EQU.  RATIO 

RPM-1 

RPH-2 

TORQUE 

bhp 

0.095^6«T"' 

0.095139 

1.4249 

'595.86 

597.36 

6.d58'9 

0.68741 

WET  CORRECTION  FACTOR  = 0.88061 


FXHAUST  MOLE.  HT.  = 26.530 


EXHAUST  DENSITY  = 0.068693 


EXHAUST  FLOW  ■RATE"'=  861.74 


PART  PER  H ILLION  WET 

MEASURED  CONC. HC  PPM  NOX  PPM  . 

32975.  6.0366 

CnpRECTFD  CONC.  TO  WET, BASIS 


CO  DRY 

9.55530 

8.4145 


PER  CENT 
C02  DRY 
6.5187 
5.740'f 


02  DRY 
3.4532 
3.0410 


EMISSION  RATE 
EMISSION  _ MASS/MODE 
‘EHiSSION’  MASS/RATEO  HP 
MPOE  EHIS./STD.  CYCLE  'X 


HC 

1.0201 
0. 017002  _ 
■0.00010626 
5.5928 


NOX  CO  __ 

0.00061903'  5.2643' 

1.O317E-05  0.087738 

-6.4<tB3E-b8  ‘ 0.00054836 

0.0042988  1.3056  


CAL. FUEL  AIR  RATIO  = 0.097803  _ MEAS.  FUEL  AIR  RATIO  =0.095466_ DIFF  MEAS.E  CAL.  F/A  PERCENT  = 2.4477 


C YL  TEMP  DEG.F  CYL-1 

270. 6i 

CYL-2 
288.  12' 

CYL-3 

“ '"  265.60“ 

CYL-4 

-211.04 

EXT  GAS  TEMP  DEG.F  F XT-1 

EXT-2 

EXT-3 

EXT -4 

SEXT-1 

SEXT-2 

1655.8 

_2454.00 

73.  441 

641. 4r 

619 .71 

613.45 



ENGINE  OIL  FOILT 

SOILT 

OILP 

MAM  I FOLD 

PRESSURE  - 

11.808 

155.30 

328. 52 

46. 201 

DYNO  CONO. 


INDUCTION  AIR 


TORQUE 

4.4860 

lAIRTl 

'58.633 


ORIFICE  AIR 
CELL  TPMP.  = 76.041 


TEMP 

83.497 


RPM 

5 07.  88_^ 

IAIRT2 

'59.419“ 

'dFLT AP 
4. 8845 


CYL.BACK  PRESSURE  = 28.962 


TAIRTl 
106. 60“ 

'ORFP 

53.353 


_TAIRT2 

55.173 

“"flow 

3029.0 


heater  temp  = 84.716 


COOLER  TEMP  = 45. 850 


A 


NASA-L6WIS  PRELIMINARY  DATA 


04/01/76 


CADDEI I 


REC  04/01/76  20:40:11.834 


PGM  C003 


RDG  2767 


LEANOUT  I S T 25'  BTPC  59  DEG  30g  HUM 


MODE  * 6.0000 


NO.  SCANS  ■ 5 


ENGINE  TIMING  » 25.000 


BAROMETRIC  PRESSURE  * 28.920 


RATED  HP.«  160.00 


HC  RATIO*  2.1250 


COMR,  AIR 


COMB.  FUEL 


CCGLING  AIR 


REL-HUM 


ENG.  COND. 


TEMP 

59.466“ 

Temp~“ 

_73.698_ 

TEMP 

65.135 


31.232 

F/A  DRY_ 
“6. 096384 


PRESS__ 

’28.916 

PRESS  ■ 
5.7000 


CFH 

19. 5 62“ 

“bENSffY“ 

44.814 


DRY  FLOW- 
86.911 


VAPOR  FLOW  PRESS  TOTAL 
0.29982  ■i4.‘2*06 


TURBO  FLOW  FLOW  TRON  FPIP 

9.8148  8.3768  6.1212 


_UDEL-HOOO DEL-HOOD_  FLOW  REL-HUM  _ DEW-POINT 

0.022694  " 0.53958"  “‘'“2339.0  ■ 31.232  “■29.664" 


2 

10.297 

F/A  WET 
■6.095652' 


HUMIDITY 

24.148 


* H20  VAPOR  CORRECTED  HP 
0.55453  1.5089 


EOU.  RATI0_RPM-1 
1.4386  1207.9 


RPM-2 

1210.0 


TORQUE 

6.5256 


BHP 
1.  5008 


WET  CORRECTION  F-' 'XDR  = 0.86532 


EXHAUST  MOLE.  WT.  = 26.467 


EXHAU'st  D”ENSITY  = 0.068530  EXHAUST  FLOW  RATE  * 1394.1 


PART  PER  MILLION  WET  PER  CENT 

MEASURED  CONC. „HC  PPM  VOX  PPM C3  DRY  C02  DRY  02  DRY 

8538.8  ‘22.330  11.163  ‘ 7.9457"  0.31083 

CORRECTED  CONC.  TO  WET  BASIS  _ 9.6597  6.8755  0.26897 


EMISSION  RATE 
EMISSION  _MASS/MODE  _ 
EMISSION  m'as‘S/RATED  HP 
MODE  EMIS./STD.  CYCLE  ? 


HC  _ _ NOX  CO  

0.42758"  "■  ’ 0.0037'065  ' 9.7819 

0.021379__ 0.00018532  0.48909 

6.00013352  ■ l.l‘583E-06  "0.00305“68’ 

7.0325  0.077218  7.2782 


.CAL*f  UfL_A.I  ? RATIO  = 0.097686  _ . ME  AS  ._FUEL  AIR  RATIO  = 0.096384 DIFF  MEAS.C  CAL.  F/A  PERCENT  » 1.3510 


CYL  TEMP  DEG.F 


CYL-  1 _ 
29'3".29 


EXT  GAS  TEMP  DEG.F  EXT-5 
1588.2 


ENGINE  OIL 


DYNO  COMO. 


INDUCT  ION  AIR 


E3ILT  _ 
‘156.40 

“ttroue"" 

11.118 

lAIRTl 

'58.822' 


CYL- 2 
311.42 

““EX  t-2  ■“ 
j-454.00 

_SOILT 

333.96' 

IAIRT2 

■'59.400 


CYL- 3 
293.00 

EXT-  3 
4.6378 

01  LP 
56.854‘ 


TAIRTI 

117.59' 


CYL-4 

-290.20 

“~EXT-4  ■ 
627.38 


SEXT-1 
630. 10 


SEXT-2 
624. 53 


MANIFOLD  PRESSURE  « 8.1741 


CYL- BACK  PRESSURE  = 28.958 


TAIRT2 
■ 55.  356 


ORIFICE  AIR 


TF'^P 

83.910 


DEL TAP 
4.8660 


ORFP 

53.524 


FLOW 

3022.9 


CELL  TEMP.  = 76.289 


HEATER  TEMP  = 84.266 


COOLER  TEMP  = 47.161 


‘ *>’■ . r;  t r.  i ■•■■  . • ' 


,Vr 


NASA-LEWIS 


PRELIMINARY  DATA 


o<v/oim 


CADDEI I 


REC  04/01/76  20:«:53.730 


fa:  SEX15 


PGM  COOS 


RDG  2768 


LEANOUT  I t T 25  BTOC  59  DEG  30T  HUM 


MODE  * 7.0000 


NO.  SCANS  = 5 


ENGINE  timing  » 25.000 


DEG. 


BAROMETRIC  PRESSURE  » 28.920 


RATED  HP.=  160.00 


HC  RATIO-  2.  1250 


■ 

COMB.  AIR 

TFMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

60.114 

28.914 

11.741 

52.185 

0.18084 

14.205 

COMB.  FUEL 

TEMP 

PRESS 

DENSITY 

TURBO  FLOW 

FLOW  TRQN. 

FPIP 

n 

73.982 

5.7459 

44.806 

3.9754 

5.1635 

6.1401 

■ 

COCLING  AIR 

TEMP 

UOEL-HOOD 

DEL-HOnO 

FLOW 

REL-HUM 

DEW-POINT 

65.440 

0.011624 

0.65508 

2283.6 

30.583 

29.749 

REL-HUM 

1 

HUMIDITY 

* H23  VAPOR 

CORRECTED  HP 

* 

30.583 

31.235 

24.258 

0.55704 

0.60127 

.. 

ENG.  COND. 

F/A  DRY 

F/A  WET 

EQU.  RAT  SO 

P PM- 1 

RPM-2 

TOROUE  BHP 

.'I 

-* 

0.098946 

0.098604 

1.4768 

604.62 

607.74 

5.1922  0.59773 

J3 

4 

WET  CORRECTION 

FACTOR  = 0. 

88915  EXHAUST  MDLF.  WT. 

= 26.295 

EXHAUST  DENSITY  * 0.068084 

EXHAUST  FLOW 

RATE  = 844.97 

- 

PART  PER 

MILLION  WET 

PER  CENT 

' ZE 

Ji 

measured  CONC. 

HC  PPM 

NOX  PPM 

CO  DRY 

C 02  DRY 

02  DRY 

32398. 

5.9806 

9.76860 

'5.5897 

3.2579 

" ■ ■ ■ 

. 

CORRECTED  CONC. 

TO  WET  BASIS 

8.5358 

5.8592 

2. 8968 

HC 

NOX 

CO 

• • 

EMISSION  RATE 

0.98278 

0.00050135 

5.3283 

EMISSION  MASS/MODE 

0.016380 

1.0023E-05 

0. C8B805 

EMISSION  MASS/RATEO  HP 

0.00010237 

5.2641E-08 

0.00055503 

-* 

MOOE  EMIS./STD. 

CYCL  E t 

5.3881 

0.  0041751 

1.3215 

- 

CAL.FUFL  AIR  RATIO  = 0.098383 

MEAS.  FUEL  AIR  RATIO 

= 0.098946 

DIFF  MEAS 

•C  CAL.  F/A  PERCENT  - 

-0.56872 

■ 

CYL  TEMP  OEG.F 

CYL-1 

CYL-  2 

CYL- 3 

CYL-4 

279.95 

298.00 

277.24 

-245.56 

■* 

EXT  GAS  TEMP  OEG.F  EXT-l 

EXT- 2 

EXT- 3 

EXT-4 

SEXT-1 

SEXT-2 

1630.2 

-454.00 

110.71 

610.69 

635.36 

630.41 

“ 

ENGINE  OIL 

EOILT 

SPILT 

OILP 

MANIFOLD  PRESSURE  = 11. 

614 

156.80 

292.65 

46.205 

OYNO  COND. 

TOROUE 

RPM 

CYL. BACK  PRESSURE  = 28. 

813 

** 

9.5914 

597.30 

INDUCT  lOM  AIR 

lAIRTl 

IAIRT2 

TAIRTl 

TAIRT2 

ir 

59.355 

60.114 

110.24 

55.083 

ORIFICE  AIR 

TEMP 

DELTAP 

ORFP 

FLOW 

84.121 

4.8608 

53.223 

3D20.9 

CELL  TEMP.  = 76. 856 

HEATFR  TFMP 

= 83.919 

rnn*  pp  tcaao 

--- '■ 

/l- 


n 


NASA-LEWIS 


PRELIMINARY  DATA 


OA/Ol/76 


CADDEII 


REC  0A/01/.76  20SA6SA7.069 


FAC  SEX15 


PGM  C003 


RDG  2769 


MODE  * l.OOOO 


NO.  SCANS  « 5 


i 

» 

ENGINE  TIMING  « 

25.000 

DEG.  BAROMETRIC  PRESSURE  = 28.920 

RATED 

HP.=  160.00 

HC 

RATIO*  2.1250 

1 

■ 

CQM8,  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

Q 

9 

3 

60.655 

28.922 

13.723 

60.973 

0.20998 

14.201 

COMB.  FUEL 

TEMP 

74.764 

PRESS 
5.  TUI 

DENSITY 

44,785 

TURBO  FLOW 
3.9718 

FLOW  TRON 
6.4656 

FPIP 

6.1359 

COOLING  AIR 

TEMP 

UOEL-HOOD 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

F 

65»664 

0.021587 

0.66754 

2333.5 

29.806 

29.624 

0 

1 

PEL-HUM 

1 

29.806 

2 

53.013 

HUMIDITY  S H2D  VAPOR  C 

24.106  0.55356 

ORRECTEO  HP 
0.62886 

■t 

ENG.  CONO. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

PPM-1 

RPH-2 

TORQUE 

BHP 

0 

7} 

0.10604 

0.10568 

1.5827 

618.12 

615.78 

5.3089 

0.62481 

.WF-T— •^"•TFCT  1 ON 

"actok-  - ,0. 

89632  EXHAUST  MOLE.  WT. 

=25. 843 

EXHAUST  DENSITY  = 0.066914 

EXHAUST  F'LOW  f 

MEASURED  CONC. 

PART  PER 
HC  PPM 

million  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
CO?  DRY 

C2  DRY 

■ 

CORRECTED  CONC. 

37434.  5.2245 

TO  WET  BASIS 

13.7840 
9.66  57 

5.8782 

5.2688 

3.3255 

2.9808 

jO 

HC 

NOX 

CD 

« 

M 

EMISSION  RATE 
EMISSION  MASS/MOOE 

1.3587 

0.022644 

0.00062854 

1.0476F-05 

7.0944 
0.  11824 

PJ 

EMISSION  MASS/RATED  HP 
MODE  EM  IS. /STD.  CYCLE  Z 

0.00014153 

7.4488 

6.5473E-08 
0. 0043649 

0.00073900 

1.7595 

TGll.tf 


fa. 


r.AL.FUEL  AIR  RATIO  = O.IOV68 


MEAS.  FUEL  AIR  RAT  ID  = 0. 10604 


OIFF  MEAS.e  CAL.  F/A  PERCENT  =-1.2665 


CYl  TEMP  DEG. F 


CYL-1  _ 
263.03 


CYL- 2 
'266.41 


EXT  GAS  TEMP  DEG.F  EXT-1 
943.25 


ENGINE  OIL 


EC1ILT 

152.46 


EXT-2 

-454.00 

„S01LT 

261.58'“ 


CYL- 3 
' 253 . 8 1' 

“EXT-3  " 
50.579 

01 LR 
■46.721' 


CYL- 4 
-162.08 

— EXT-4' 
631.11 


SEXT-1 
600. 14 


SEXT-2 

595.42 


OyNO  COND. 
INDUCTION  AIR 


ORIFICE  AIR 
CELL  TEMP.  = 


TORQUE 

8.9433 

I A IR  ri 
59.973 

TEMP 

84.718 


RPM 

608.94, 

IAIRT2 

60.655 

■reltap' 

4.7851 


MANI FOLD  PRESSURE  ^ . 

"C YL . B AC“ iT>RE SSURE  » 29.20^ 


TAIRTl 

117.76' 

QRFP 

53.457 


TAIRT2 
" 55.157 

FLOW 
2998. 3 


Q'" 


co 


77. 263 


HEATER  TEMP  = 84.370 


COr'LER  TEMP  = 46,031 


j 


o 

iO 


J 


■J 


NASA-LEWiS  PREUHINARY  DATA 


04/01/76 


CADOEI t 


REC  OA/Ol/76  20i49; 14*883 


fa:  SEX15 


PGM  C003 


RDG  2770 


L FANOUT  1 C T 25  BTOC  59  PEG  30X  HUH 
ENGINE  TIMING  * 25.000  PEG. 


MODE  * 2.0000 


NO.  SCANS 


barometric  pressure  * 28.920 


RATED  HP.=  160.00 


HC  RATIO*  2.1250 


COMB.  AIR 


TEMP 

60.889 


PRESS  _ 
28.9i!l 


CFM  DRY  flow  ..VAPOR  FLOW PRESS  TOTAL 

20^751  92.130  0.31777  14.209 


COMB.  FUEL 


CCCLING  AIR_ 


PEL-HUM 


ENG.  COND. 


TEMP 

74.551_. 

TEMP 

66.552 

29.620_ 

F/A  ORY_ 
~0. 10454 


PRESS 

5.6721 

_UOEL-HOOD 

0.013838' 


DENS  ITY 
44.791 

OEL-HOOO 

0.68553 


TURBO  FLOW  'FLOW  TRON 
11.028  9.6310 


FPIP 

6.1161 


FLOW 

2294.7 


RFL-HUM 

29.620 


DEW-POINT 

29.664 


2 

31.813 

F/A  WET 
'0.10418 


HUMIDITY  R H20  VAPOR  CORRECTEO  H'P 
24.144  0.55442  _ __1. 2363 

EOU.  RATIO  RPM-1  RPM-2  ^TORQUE B^ ^ 

1.5502  1205.3  ' " 1206.7  5.3505  1. 2T80 


A 

VET  CORRECT  I ON 

FAC-OR  .*  0. 

87635  EXMUST  M3LF.,  WT» 

= 25. 936  . 

EXHAUST 

"mTllion  wet 

....  ■ ...  

PER  CENT'" 



PART  PER 

02  DRV 

» 

MEASURED  CONC. 

HC  PPM 

NOX  PPM 

CD  DRY 

C02  DRY  _ 

13273. 

X2.512 

12.2540 

7.2233 

0.41874 

CORRECTED  CONC. 

TO  WET  BASIS  _ 

10.739 

,6.3301 

0.36696 

M 

HC 

NOX 

,cn  _ 

EXHAUST  ElOW  RATE  ■ 15'2'ft.r 


emission  rate 

EjMl  SS I on HASS/_HQPE 

“^mTssION  MASS/RATED  HP 
MODE  EHIS./STO.  CYCLE  T 


0.13279 

0.00082996 

43.682 


0.00041^^ 
'2.5934E-06 
0.  17289 


2. 1726 

'0.013579 

32.331 


CAL. FUEL  A1  R_*?M!  P.  f— 
CYL  TEMP  DEG.F  CYL-1 


ME  AS.  FUEL  AIR  RAT  TO  * 0 . 10454  DIFF  MEAS.C  CAL.  F/A  PERCENT  —0.767^ 


302.15 


CYL-2 

'322.79 


CYL-3 
'303. 50' 


EXT  GAS  TEMP  DEG.F  FXT-1 
677.29 


ENGINE  OIL 


EOILT 

154.94 


EXT-2 

_-454.00 

_ SOILT 
272.38 


EXT-3 

300.82 

OILP 

'56.774 


CYL-4 

-200.32 

■“E  XT-4"  ' 
695.56 


SEXT-1 
650. 86 


SEXT-2 

647.93 


DYNO  COMO. 


INDUCT  ION  .AIR. 


TORQUE 

6.3294^ 

IMRTl 

60.312 


d'kifTce  'air 


TEMP 
84  .981 


RPM 

.1213.3. 

IAIRT2 

60.889 

'OELTAP' 

4.8483 


MANIFOLD  PRESSURE  * 8.6766 
"C'YL . 8 ACK“PP E SSUP E" * 29.083" 


TAI3  T1 
82.203 

ORFP 

53.442 


TAIRT2 

‘55.800 

"FLOW 

3015.1 


CELL  TEMP.  = 77.794 


heater  temp  - 85. 125 


COOLER  TEMP  =48.172 


t 

} 

NASA-LEHIS  PRELIMINARY 

DATA  04/01/76  CAODEII  REC  04/01/76  20:51:51.609  FAC 

SEX  15 

PGM  COOS  RDG 

2771 

J 

L FANOUT  IE  T 25 

6T0C  59  DEG  30t  HUM 

MODE  * 6.0000 

NO.  SCANS  » 5 

i 

t 

ENGINE  TIMING  = 

25.000 

DEG.  BAROMETRIC  PRESSURE  * 2B.920 

RATED  HP.>  160.00 

HC  RATIO*  2 

.1250 

t 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

14 

61.079 

28.912 

20.958 

93.135 

0.31958  14.208 

„ 

COMB.  FUEL 

TEMP 

75.092 

PRESS 

5.6751 

DENS  ITY 
44.777 

TURBO  FLOW 
10.  839 

FLOW  TRON  - FPIP 
9.4269  6.1191 

U 

COOLING  AIR 

! TEMP 

UDEL-HOOD 

DE'  -HOOD 

FLOW 

REL-HUH  DEW-POINT 

It 

66.963 

0.0088562 

0.62021 

2269.5 

29.269  29.564 

u 

REL-HUM 

1 

29.269 

2 HUMIDITY 

8.6869  24.020 

* H20  VAPOR  CORRECTED  HP 
0.55157  1.5427 

’» 

ENG.  COND. 

F/A  DRY 

F/A  WET 

EQU.  RATIO 

RPM-1 

RPM-2  TORQUE  BHP 

;» 

;i 

0.10122 

0.10087 

1.5107 

1202.3 

1203.3  6.6923  1.5320 

It 

WET  correction 

FACTOR  * 0. 

86543  EXHAUST  M3LE.  wt. 

= 26.146 

EXHAUST  DENSITY  * 0.067699 

EXHAUST 

FLOW  RATE  » 1519. 

7 

;t 

MEASURED  CONC. 

PART  PEP. 
HC  PPM 

'million  wet  ' ■ 

NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

:j. 

CCRRECTED  CONC. 

13220.  ”12.198 

TO  WET  BASIS 

12.2780 

10.626 

"7.2255 

6.2540 

0.40652 

0.35182 

j» 

jO 

HC 

NOX 

CO 

» 

EMISSION  RATE 
EMISSION  mass/mooe 

0.72126 

0.036063 

Ot  0022060 
0.00011030 

li.724 

0.58618 

it 

EMISSION  MASS/RATED  HP 
MODE  EMIS./STO.  CYCLE  t 

0.00022539 

11.863 

6.8936E-07* 

0.045957 

0.0036636 
8. 7229 

CAl  .FUEL  AIR  RA 

Tin  = 0-10389  MEAS.  fuel  AIR  RATIO 

= 0.10122 

OIFF  MEAS. 6 CAL.  F/A  PERCENT  » 2.6375 

ia. 

CYL  TEMP  DEG.F 

CYL-1 

CYL-2 

CYL -3 

CYL-4 

30*1.84 

320.42 

302.54 

-143.78 

EXT  GAS  TEMP  DEG.F  EXT-1 
1532.8 

FXT-2 

-454.00 

FXT-3 

254.41 

FXT-4 

744.21 

SEXT-1  SEXT-2 

637.99  633.90 

•i 

ENGINE  OIL 

ED  I LT 

SOILT 

OILP 

MANIFOLD  PRESSURE  » 8.7231 

*1, 

it 

155.93 

29  6.  81 

56.710 

DYNO  COMO. 

TORQUE 

5.2421 

RPM 

1202.6 

CYL. BACK  PRESSURE  * 28.955 

. 1 

INDUCTION  AIR 

IMRTl 

IAIRT2 

T4  IRTl 

TAIRT2 

60. 538 

61.079  

87.313 

'55.306  ■■ 

ORIFICE  AIR  “ 

TEMP 

85.244 

DELTAP 

4.8945 

ORFP 

53.247 

FLOW 

3026.8 

CELL  TEMP.  = 78.139 

HEATEP  temp 

= 83.781 

COOLFR 

TFHP  = 47.287 

- - - 

- 

CFLL  TEF'P 


78.139 


^ NASA-LEWtS  PRELTHINARY  DATA  OVOI/76  CADDEl!  REC  04/01/76  2 0:57 ;3 9. 2 T9 FAC  SEX15 PGM  C003 ROG  2773 

“ L EAMQUT  1 S T 25  RTOC  59  PEG  30a;  HUH ^ MCDE  ==  1. 000  0 NO.  SCAMS  « 5 • 

O ‘ engine  TIMrNa^_25.0p0 DEG.  BAROMETRIC  PRESSURE  = 28.920  RATED  HP.*  160.JOO HC  RATI  0»  2.1250 


o 

COMR.  AIR 

TEMP 

PRESS 

CFM 

ORY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

'•4 

58 .840 

28.915 

14.S78 

65.190 

0.22619 

14.206 

COMB.  FUEL 

TEMP 
72 .435 

PRESS 

5.6958 

DENSITY 

44.847 

TURBO  FLOW 
8.5527 

FLOW  TRON 
7.2577 

FPIP 

6.1152 

COOLING  AIR 

TEMP 

UDEL-HOOO 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

-• 

64.138 

0.0063654 

0.59641 

2257.1 

32.047 

29.774 

D 

: 

PEL-HUM 

1 

32.047 

2 

18.630 

HUHIOI  TY 
24.280 

Y H20  VAPOR 
0.55773 

CORRECTED  HP 
0.50936 

FNG.  CONG. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM-2 

TORQUE  BHP 

0.11133 

0.11095 

1.6617 

606.18 

610.98 

4.39  21  0.50693 

WET  CORRECTION 

FACTOR  = 0.90748  EXHAUST  MOLE.  WT. 

= 25.530 

EXHAUST  DENSITY  = 0.066103 

EXHAUST 

FLOW  RATE  ■ 

1099.4 

MEASURED  CONC. 

PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRV 

C2  DRY 

- 

OQ 

CORRECTED  CONC. 

43080. 

TO  WET  BASIS 

5.4535 

11.0990 

10.072 

5.3543 

4.8589 

3.7484 

3.4016 

HC 

NOX 

CO 

« 

■ 1 

EMISSION  RATE 
EMISSION  MASS/MOPE 

1.7003 

0.028339 

0.00071348 
1. 1891E-05 

8.0392 

0.13399 

- 

EMISSION  mass/rated  HP 
MODE  EMI  S. /STD.  CYCLE  X 

0.00017712 

9.3219 

7.4321E-08 

0.3049547 

0.00083742 

1.9939 

* 

cal. FUEL  AIR  RATIO  = 0.I07BS 

MEAS.  FUEL  AIR  RATIO 

= 0. 11133 

DIFF  MEAS 

.8  CAL.  F/A  PERCENT  * 

-3.1010 

1 

CYL  TEMPOEG.F 

CYL-  1 

CYL- 2 

CYL- 3 

CtL-4 

•j 

264.97 

291.42 

271.21 

-21.962 

EXT  GAS  TEMP  PEG. FEXT-1 
12A9.8 

EXT- 2 
-454.00 

EXT-3 

317.56 

EiiT-4 
706.  43 

SEXT-l 
627.  99* 

SEXT-2 

623.46 

** 

ENGINE  OIL 

EOILT 

SOILT 

01  LP 

MANIFOLD  PfifiSSURF  = 13. 

235 

154.15 

332.56 

46.405 

DYNO  GONO. 

TORQUE 

6.2718 

RPM 

587.52 

CYL. BACK  PRESSURE  = 28. 

549L 

■t 

K 

INDUCTION  AIR 

I AT  RTl 

I Al PT2 

T&iftn 

TAIRT2 

58 .189 

58.840 

-78.986 

55.524 

GPIFICF  AIR 

TEMP 

82.821 

DELTA? 

4. 8697 

ORFP 
53. 3 74 

iC'Oa 

3026.9 

CELL  TRMP.  = 75.261  HFATER  TEHP  = 83.691  COOLER  TEMP  = V8.082 


NASft-LEWIS  tNARY  DATA OA/Ol/fe  CADDEII  REE  04/01/76  gi.dO:tO^Sl8 FAC  SEXIS PGM  C003  RBG  27fe 

li^ciSSiaUT  I C T 25  BTOC  59'  DEG  30%  HUM  HCDE  !»  2.0000  NO.  # 


t)  ‘ gWGlMS  flMlNG  = 25.000  DEG. SASOftETRIC  PRES&IJRE  «_2S.920 RAfED  160.00 HC  R^ptylfe  2.1250 


• 

COMB.  AIR': 

TEMP 

PRESS 

CFM 

DRY  FLCl» 

VAPOR  FLOW 

PRESS  TftfAL 

3 

. j 

58.967 

''28. '920'  ' 

'22.702  ■ 

' 100.84 

0.34851  ~ ■ 

i4.2i{r‘ 

“4.  jj. 

COMB.  PUEL 

TEMP 

72. 542  

•PRESS 
.5.6514 

‘“den's  ify- 

44.844 

iFUKlo''FLnw' 

12.364 

FLOW  'fRON 
, 10.900 

FPIP 

6.1131 

' 

*I 

—.C  nn.LJNG  AIR.  _ 

L_  TEMP 

UOtL-HOOD 

OEL-HOOO 

FLOW 

R EL-HUM 

OEW-POifNT 

i 

54.821 

0.019650 

0.65758 

2323.8 

31.786 

29.704 

'R'FL-HUM 

l! 

31.786 

■ 2'  ' ' 

_&.48Q6 

HUM  1 01 TY 
24.192 

~r  H2ii' 'vapor' 
_i0.55554 

■CORPECf€D~HF 
. 1.M36 

_Jf  N.G..  _CON  3 . 

F/A  DRY 

E/A  WET 

E(3H.  RATIO 

RPM-1 

RPM-2 

TOROJE  SHP 

- ■■ 

0.10809 

0.  10772 

1.6133 

1203.7 

1205.5 

5.3255 

WFT  CORRECTION  FACTOR  = 0.87788 


EXHAUST  'Sole.  ht. 


25.719 


EXHAUST  OENSTff  » 0^066593 


EXHAUST  FLOW  RATE  » 1683.2 


MEASURED  CONC, 


PART  PER  MILLION  WET 
HC  PPM  _ _ NOX  PPM 
17059.  ‘ " W.6BA9 


JiGP.fLELI?Q_CPNC  .__T0.  WE  T RASI  S , 


CO  DRY 

12.778D 

U.217 


PER  CENT 
C02  DRY 
6.7576 
5.932A 


C2  DRY 

0.50589' 

0.94<fU 


_c 

-o 


HC 

MOX 

CO 

■*' 

FMISSIOM  RATE 

1.0315 

0/0017396' 

13-707 

EMfSSIO’^'  MASS/MnOF 

0.  18910 

0.00031892 

2.5130 

EMISSrCN  MASS/RATFO  HP 

0.0011819 

1.9932F-06 

0.015705 

MODE  EH  IS. /STD. 

CYCLE  * 

62.204 

0.13288 

37.396 

j:AL:.PUEL_.AIift  RA_T’!0  .=  ..0  ..1079^ 

MEAS^_ 

FUEL  At  R RAT  IO 

^ 0.10809  

t 

CYL  TEMP  OEG.F 

CYL-1 

CYL-2 

CYL- 3 

CYL -4 

294.42 

317.01 

299.26 

150.  95 

* 

EXT  GAS  TEMP  DEG 

.F  EXT-1 

EXT-2 

EXT- 3 

EXT-4 

' SEXT-r 



— 

, 1545.6 

_-4S4.00 

469.37  __ 

735. 69 

666.89 

“ 

ENGINE  OIL 

EOILT 

SOIL? 

01 LP 

MANIFOLD 

PRESSURE  = 

155. .83 

223.86 

56.730 

COND. 

TQROUE 

RPM 

CYL. BACK 

1>RESSU-RE“a 

11.658 

1204.6 

V 

INDUCTiOfJ  air 

lAIRTl 

f AtST2 

tSTgtl  TAIRT2 

1 

58.407 

58.967 

^99.558 

55.504 

DTFF  HEAS.I;  CAL.  P/A  PERCENT  =-0.12572 


SEXT^2 

M9»7l 


ORIFICE  AIR 
CELL  ¥F?1P*  = 


TF'PP 

83.23^ 


DELTAP 

4.8838 


ORFP 

53.437 


FLOW 

3029.5 


HEATER  TEMP  = 83 .392 


COOLER  TEMP 


48.5L5 


! 


75.739 


NASA-IEWIS 

PRELIMINARY  DATA  OA/Ol/76 

CA0DEII  REC  04/01/76  21:02:27.173 

fa:  SEX15 

PGM  C003 

ROG  2775 

LEAMOIJT  I C T 

25'  BTOC  59  DEG  go*  HUM 

MODE  * 6.0000  NO.  SCANS  » 5 

ENGINE  TIMING  » 25.000 DEG.  BAROMETRIC  PRESSURE  = 28.920 _ RATED  HP.-  160.00 HC  RATIO*  2.1250 


• 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

59.337 

28.-919 

22.084 

98.053 

0.33732 

14.205 

.= 

COMB.  FUEL 

TEMP 

72.827 

PRESS 

5.6586 

DENS  ITY 
44.837 

TURBO  FLOW 
11.832 

FLOW  TRON 
10.393 

FPIP 

6.1170 

u 

14 

COCLING  AIR  ’ 

TEMP 

U DEL-HOOD 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

t& 

65.503 

0.011347 

0.69605 

2282.2 

31.213 

29.609 

If 

II 

PEL-HUM 

1 

31.213 

2 

1.816? 

HUMIDITY 

24.081 

* H20  VAPOR  CORRECTED  HP 
0.55298  1.2621 

» 

FNG.  COND. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM-2 

TORQUE  BHP 

at 

:» 

0.10599 

0.  10563 

1.5820 

1200.4 

1200,7 

5.4922  1.2553 

3t 

WET  CORRECT  ION  F 

v_tOR  = 0.87288  EXHAUST  M3LE.  MT. 

= 25.  846 

EXHAUST 

3ENSITY  * 0.066922  EXHAUST 

FLOW  RATE  « 1625.5 

•» 

H 

MEASUREO  CONC. 

PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  ORY 

Cf 

31 

i4 

CORRECTED  CONC. 

16601. 

TO  WET^BAJSIS 

8.8499 

12.7750 

11.151 

6.7667 

5.9065 

0.54333 

0.47426 

M 

X 

HC 

NOX 

CO 

ir 

EMISSION  RATE 
EMISSION  MASS/ MODE 

0.96882 

0.048441 

6.0017119 

8.5596E-05 

13.159 

0.65797 

- 

FMISSlbV  MASS/RATED  HP 
MODE  EMIS./STO.  CYCLE  * 

0.00030276 

15.935 

5.3497E-07 

0.035665 

0.0041123 

9.7913 

;x 

GAL.FUFL  AIR  RATIO  = 0.10751 

MFAS.  FUEL  AIR  RATIO 

= 0.10599 

DIFF  MEAS.C  CAL.  F/A  PERCENT  « 1.4276 

a 

CYL  TEMP  DEG.F 

CYL-1 

CYL- 2 

CYL- 3 

CYL-4 

49 

308.10 

328.11 

312.47 

-6.6423 

4} 

EXT  GAS  TEMP  DEG 

.F  EXT-1 
1551.5 

EXT- 2 
-454.00 

EXT-3 

565.23 

EXT-4 

754.97 

SEXT-1 

681.61 

SEXT-2 

678.61 

ENGINE  OIL 

EOILT 

STILT 

niLP 

MANIFOLD  PRESSURE  -9. 

0961 

157.44 

325.33 

56.514 

•• 

OYNO  COND. 

TOP.OUE 

4.579T 

RPM 

1206.3 

CYL. BACK  PRESSURE  = 29 

.031 

INDUCT  ICN  AIR 

lA  IRTl 

I AIRT2 

TAIRTI 

TAIRT2 

58.877 

59.337 

-84.893 

.55.657 

ORIFICE  AIR 

TEMP 

83.436 

DC-LTAP 

4.8383 

ORFP 

53.386 

FLOW 

3016.6 

>. 

CELL  TF^'P.  = 76 

.324 

HFATFR  TEMP 

= 83.240 

COOLER 

TEMP  = 48 

NASA-LEWI S 


PRELIMINARY  DATA 


0<^/01/76 


CAOOEII 


REC  04/01/76  21:04:43. 173 


FAC  SEX15 


PGM  C003 


ROG  2776 


LEANOUT  I e T 25  OTOC  59  PEG  30t  HUM 


MPDE  * 7.0000 


NO.  SCANS  = 5 


ENGINE  TIMING  = 25.000 


DEG. 


BAROMETRIC  PRESSURE  « 28.920 


COMB.  AIR 


TEMP 

60.069 


CGM8.  FUEL 


j;CCLING  AIR 


TEMP 

_73.245_ 

TEMP 

65.655’ 


R EL-HUM 


I 

30.056 


ENG,  COND. 


F/A  DRY 
0.  11 194“ 


PRESS 

28.913 

' •-’’’ESS 
5,.  7009 

UOEL-HOOD 

0.0099633 

2 

.5'’ -8^7 

F/A  WET 
0.11155 


CFM 

14.320 

~bENS  itV  " 
_ 44.826  _ 

_ DEL -HOOD 
0.67750  “ 

HUMI0ITY“’ 

24.435 


DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

63.603  0.22202 


RATED  HP.=  160.00 

PRESS  1 

i4;206‘ 


HC  RATIO*  2.1250 


TURBO  FLOW  FLOW  TRON 


8.3956 

FLOW 

2275.2 


7.1197 

REL-HUM 

30.856 


FPIP 

6.1275 


DEW-POINT 

29.809 


X H20  VAPOR  CORRECTED' HF 
0.56111  0.59828 


EOU.  PATIO  RPM-1 
1.6707  '“588.36 


RPM-2 

589.20 


TORQUE 

“5.3089" 


_B^P 
0. 59473 


WET  CORRECTION  FACTOR  = 0.91164 
MEASUPEfl  CONC. 


EXHAUST  M3LE.  WT.  = 25.495' 


FXHAUST  density  = 0.066013 


EXHAUST  FLOW  RAVE  i 107477“ 


PART  PER  MILLION  WET 
HC  PPM  _ NOX  PPM  _ 
43868.  ■“  "5.3355  '■ 


CORRECTED  COMC.  TP  WET  PASI_S,_ 


CO  DRY 

11.D23D" 

10.049 


PER  CENT 
C02  DRY 
5.2266 
4.7648 


02  DRY 
'3.9306 
3.5833 


EMISSION  RATE 
_E  MI  SSI  ON  _ MASS/ MODE 

EMISSION  mass'/ratfd'"hp" 

MnOE  EMIS./STD.  CYCLE  X 


HC 

1.6925 
_0 .02 8209  _ 
0.00017631 
9.2792 


NOX  CO  _ 

0.  0006823F  7.  8405 

T.1373E-05  0.13068 

7.1079E-08'  0.00081672' 

0.0047386  1.9446 


CAL. FUEL  AIR  RATIO  = 0.10763 

MEAS 

._,FUEL_  AIR  RATIO  = 0.11194  DIFF 

'■ 

CYL  TEMP  PEG.F 

CYL-1 

CYL-  2 

CYL-3 

CYL- 4 

s - 

283.21 

307.05 

286.01 

18.941 

?;■  ■ 

EXT  GAS  TEMP  DEG. 

F EXT-1 
1477.2 

EXT-2 

-454.00 

“ EXT- 3 

457.07 

FXT-4 

702.75 

SE'XT-1 
656.62 

PRESSURE  * 

■ «J 

1- 

ENGINE  OIL 

EDILT 

SDILT 

OILP 

MANIFOLD 

156.65 

212.68 

45.733 

•• 

DYNO  COND. 

TORQUE 

1.0153 

RPM 

592.55 

CYL.BACK 

PRESSURE  = 

- 

INDUCTION  AIR 

lAIRTl 

IAIRT2 

TAIRTI 

TAIRT2 

\ 

59.373 

60.069 

43.856 

557469 

;•  Si 

S. 

ORIFICE  AIR 

TEMP 

83.822  

DELTAP 
_ 4.8116  _ 

ORFP 

53.495 

FLOW 

3008.  1 

1!  ■* 

CEl  L TEMP.  = 76. 

413 

HP A TER 

TEMP  = 83.115 

CODLER  TEMP  = 

DIFF  MEAS.e  CAL.  F/A  PERCENT  =-3.8460 


SEXT-2 

652.36 


N'ASA-LEWIS 


PRgLIHlNARY  DATA 


OA/Ol/76 


CAtlOEI  I 


REC  04/01/76  2i;0Bi51.e20 


FAC  SEX15 


PGM  C003 


ROG  2777 


LFANOUT  1 C T 25  BrOC  -59  PEG  30X  HUH 


MODE 


7.0000 


NO.  SCANS 


OEG. 


BAROMETRIC  PRESSURE  = 28.920 


RATED  HP.=  160.00 


HC  RATIO*  2.1250 


COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

60.745 

28.921 

13.422 

59.661 

0.20641 

14.206 

COMB.  FUEL 

TEMP 

73.814 

PRESS 

5.7189 

DENSITY 

44.811 

TURBO  FLOW 
7.7053 

FLOW  TRON 
6.4776 

•FPIP 

6.1308 

CCCLING  AIR 

TEMP 

UDEL-HOOO 

OEL-HOOO 

FLOW 

REL-HUM 

DEW-POINT 

66.793" 

0.013038 

0.65204 

2294  .7 

29.857 

29.719 

BEL-HUM 

1 

29.857 

2 

25.613 

HUMIDITY 

24.217 

T H20  VAPOR 
0.55611 

CORRECTED  HP 
0.38664 

FNG.  COND. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM-2 

TORQUE 

BHP 

0,10857 

0.10820 

1.6205 

593.28 

595.62 

3.4003 

0.38411 

WET  CORRECTION 

FACTOR  ■=  0. 

90591  EXHAUST  MOLE.  WT. 

= 25.691 

EXHAUST  DENSITY  * 0.066519 

EXHADST  flow  RATE  » 997,39 

MEASURED  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

' 

CORRECTED  CONC. 

39929.  5,0465 

TO  WET  BASIS 

10.733 
9.  72  27 

5.6538 

5.1218 

3.6491 

3.3057 

EMISSION  rate 
EHISSinn  MASS/MOCF 
FMISSICN  mASS/BATEO  HP 


HC  NOX  _ cn  

1.4'297'  0.00059896  7.0402 

_0. 023829  9.9827E-06  0.  11734 

0.00014893  6.Z392F-08  0.00073336 


34 

jC 

CAL. FUEL  AIR 

RATIO  = 0.10492 

MEAS 

. FUEL  AIR  RATIO 

= 0.10857  DIFF  HEAS.C  CAL.  F/A  PERCENT  =-3.3677 

31 

Jl 

CYL  TEMP  DEG. 

F CYL-1 

CYL-2 

CYL- 3 

CYL- 4 - 

291.48 

317.24 

296.33 

2.2663 

4} 

"eWg"as"Temp"“ 

DEG.F  EXT-1 
1420.1 

“EXT- 2 
-454.00 

EXT-3 

504.61 

EXT-4  SEXT-l  SEXT-2 

693.24  680.28  676,46 

41 

ENGINE  OIL 

EOILT 

SOTLT 

01  LP 

MANIFOLD  PRESSURE  = 12.743 

161.67 

288.87 

45.429 

4| 

<1 

DYNO  COND. 

TORQUE 

4.8029 

RPM 

586.08 

CYL. BACK  PRESSURE  = 29.160 

4l 

INCUCT ION  AIR 

lAIRTl 

I AIRT2 

TAIRTl 

TA1RT2 

60.051 

60.745 

116.26 

55.117 

tJ 

ORIFICE  AIR 

TEMP 

84.279 

DELTAP 

3.9208 

ORFP 

53.312 

FLOW 

2723.3 

i-. 

CELL  TEMP.  = 

77. 298 

HEATER 

temp  = 82.907 

COOLER  TEMP  = 45.805 

NASA-LEWIS  PRFLIMIMARV  DATA  ’ 04/02/76 

C400EIT  RFC  04/01/76  10:29:08. 156 

FAC  SEX15 

PGM  C003  RDG  2778 

LEANOiiT  25  0TOC  TO  CL  APP  59  OFG  HU**  = 30  ^ 

HOPE  = 3.0000  NO.  SCANS  = 5 

COMP  . 

AIR 

TPMP 

PRESS 

CF« 

r 

53.371 

29.046 

210.33 

(1 

rpMR. 

FUEL 

TF.MP 

63.069 

P'RESS 

5.3405 

DENSITY 

45.097 

f 

RATED  HP.s  160.03 


HC  PATin=  2.12?0 


VAPOR  FLOW  PRESS  TJTTAL 
' 14'.  765 


rnoLiMo  AIR 


_TFK'P 

5‘’'.3’2R' 


IJOFL-Hnno 

' 3.2605 


R EL-HUM 


1 

34,455 


2 

9.  84  70 


_DEI  -Hnno 
3.B181  ■' 

“HUMiniTY  “ 
24.707 


FLOW 

1043C.' 


78.  61  a 
RFL-HUM 

■34.455" 


FPIP 

5.9199 


DEW-POINT 
■3  o'.  84  4 


% H20:  VAPOR  CrRHFCTED  HP 
0.56736  15R.31 


ENG.  CONO. 


F/A  DRY 


0.08U21 
W F T CORF  EF  T i'cilF 0 '.  8 4811' 


F/'A,  HEX.,. 

6. 6pOP36 


EOU.  PATIO  RP”-1  _ RPM-2 

"1.21  08  ■ 2701 .1  ■ 2702. 8 


JOROUE 

295.74' 


RHP 

15  2'.'l0‘ 


EXHAUST  POLE.  WT.  = 27.591 


MFASllREn  CONC. 


PART  PER  mill  ion  WFT 
HC  PPM_  MOX  PPM 
■V46fcU5  '‘”"'188/33'  ” 


CORPECTFn  fOMC.  TO  WFT  RASIS 


FMISSION  RATE 
EMTSSIOM  NASS/NOnE 
EM  ISSTON  ”mASS/p  MEO  HP 
HOOP  FMIS./STO.  CYCLE  T 


"Dr77‘77i“ 

0.003PP85 
'2.43  C3F~05‘' 
1.2791 


Cn  ORY 
7/55  56"’“ 
.6.40  89^^  : 

NOX 

■■"0.33060' 
0.0015530 
1.0  33  IE- 05 
0.58874 


PFP  CENT 
CP2  PRV_ 
10.5  770' 
■9. 9706 


EXHAUST  DENSITY  = 0.071440 


02  DRY  ■_ 
■6.091029  ' 
0.077204 


‘r  XHAUST'^FI.OW  PATF  = 147  51. 


CO 


68.636 
0.34318  __ 
0. 0021449 
5.1069 


ALjt  FM  f C - A I R AT  I n , = 0.083578 

CYL  TEMP  OEG.F  ,^  CYL-l__ 

407/80 


MEAS.  FUEL  AIR  RATIO  * 0.081121 


DIFE  MEAS.C  CAL.  F/A  PERCENT  = 3.0278 


CYL-2 

'424.43' 


CYL- 3 

'400. 16' 


EXT  GAS  TEMP  oEG.F  FXT-l 


FXT-2 


FXT-3 


CYL -4 

■341.85 

'FXT-4 


SEXT-1 


SEXT-2 


439.38 

-454. 00 

678.  95 

1090.8 

1399.6  1399.3 

ENG  I ME  OIL 

F^ILT 

SniLT 

01  LP 

MANIFOLD 

PRESSURE  = 28.104 

151.98 

154.06 

74.  81  1 

nVMO  cond. 

TO POUF 
300. 66 

PPM 

2620.4 

CYL  . BACK 

PRESSURE  = 29.191 

I NnurTlOM  AIR 

I AIPTl 

IAIRT2 

TAIRTl 

TAIRT2 

58.081 

5 8.371 

1.6166 

56.300 

OPIFIFF  AIR 

TC  MP 

ao.6^16 

oelTAP 

4.9088 

ORFP 

54.234 

FLOW 

3043.5 

CFLt.  TRMP.  - 74 

.851 

HEATFP 

TF'-'P  = PI. 234 

con 

LFP,  TFMP  = 49.634 

— — 

S3 

<=ig 


'§■ 

a 


m- 


N'  AS4-L  EWI5  PPPLI^^IMAgy  DATA  04/0?/76 CAPnpn PFC  0<t/  3l/75  lO  

I 5 anhut  25  RTPC-TP  CL  APP  5"  DEG  HUf<  = 30  ^ _____ H ?.Q  9S-^  - . .T.-^ 

FvrrNP  TtWING  = ?5.300  f>FG.  qaPPMFT^ir  PPf^SSURf  = 29 .060 


FAC  SFX15 


Pf,M  C003 


ROG  2779 


HC  RATin=  2.1250 


_C£!J1._A!_R 

COMP..  FUFL 

_C0['.U'i;rr_A.I.3- 

P.  FL-HUM 
ENO . CON’D. 


TPMP 

59.238 

"tTmp  “ 
63.213 

J’FMP.. 

60.619 
_ _ 

33.262 

F/A  DRY  . 
G.080??4 


PRESS__ 

29.017 

■pprsT” 

5.6005_ 


CFM 

' 170. 16" 

'deInsi’ty' 

65.093 


DPY  FLOW  VAPPP  :FLOW  PRESS  TOTAL 
772.71  ~2'.T530  ' 16.567 

~TijRPF’FLdvr~~^L7’TrTR  FPIP 

66.60*=  ' 62.630  6.0616  


Ijf^pi  -Hopp  nFL-HnoD:  _ _ FLOW  P>Fl-HU'1__ DEW-PO !NT 

3.0197  3.6360  '9996.8  33.262  30.766 


2 

26.630 


HUMIOTTY  ’I  H201/AP0R  CORRECTED  HP 
26.960  0.57270 ^^2l.JL2 


F/A  WET  _FQU.  RAXtO_  PPM-1  _ 

o’.  080507  i.20'6~<'>~  2630.7 


PPM-2 
2632.  3 


TORQUE 

259.92 


BHP 

120.29 


WET  CORRECTiriN’  F-ACT'^P.  = 0.  85093  EXHAUST  MOLE.  WT . - 27.617 


'EXHaUsT  density  = 0.071508  EXHAUST  FLOW  RATE  = 11717. 


PART  PEP  MILLIOM'kft' 


MEASURED  CQMC.  hq  PRM 
16’60.5 

CpPR'^CTEn  cove.  TP  WFT  BASTS 


EMISSION'  RATE 

_E M I S S 1 0K‘  MA  S S /^DE 

EM  r'SS  I o^‘  M AS  S /o  A T ED  HP 
iTOF  FwiS./STD.  CYCLF  r 


MOX  PPM 
50'5.-71  ~ 


j;n  PRY 

7.101  5 
6.0A28 


pep"  ce’n.t 

r02  DRY_ 

■ To.  7900' 

9.1815 


_P?  PO_Y 
0.'Q66TS7 
0.056320 


HC  wox cn.  

0.61639  0.70516  '51.606 

_0.0511°9_  _0.0PH763  _ 6.2838  __ 

0.00032006'  0.0D036'727  ' 0.026776 

16.862  26.685 


CAL.FUFl  AIR  PATIP  = 0.082610  ‘-'FftS.  FUEL  A 1 8.  P AT!P^_0.  Q8q79jL__iMAL-?^ 


CYL  TEMP  PEG.  F 

CYL-1  . 

CYL-2 

CXI  -3 

368.63 

393.03 

30.8.  59 

*=XT  r.AS  TFmp  pec. 

F FXT-1 
_ _1 2 10. 6_ 

EXT-2 
-656. 00 

EXT -3 

862.65 

. FN'GIME  niL 

pniLT 

S'lUT 

niLP 

1*=7.56 

132.5^ 

7P.691 

PYNin  CON'D. 

TORQUE 

23  8. 15 

RPM 

2362.3 

I Ni=iiJFTTrM__AJ_R_ 

IATP.T1 
''  59.030 

MI  KT"? 

TAtRT  1, 

120.37 

CYl  -6 
'325.37 

"ext -6 

1 167.2 


SFXT-1 

1366.3 


SFXT-2 

1367.1 


r‘=!'=ICE  AIR  T*= 

: 80 

ceil  TF^‘P.  =__7Pj^f.90 


TCpp 

80,945 


■'PELT  AP ' 
6,8103 


nu  CO 

5A.190 


HEATFP  TEMP  = 81.060 


MAN'trnLD  PRESSL'PF  = 26.309^ 
-C'ylTBAC.S  P 1 E'S  S IR  E™ ■’~2'^6  8'^ 


TAIPT2 

F6.916 

' CLOW ^ 

3013.0 ^ 

CDPLER  temp  - 52.  627 


HI  AS  a-L  gwis PPFL  OaTA 0^/02/76  CaODEl  1 BEC  6a/01/76  10 : 36 1 00 .3_^ 


FAC  SEX15 PGM  C003  KPG  2780 


<n 

TO  r 1 A P D t%  Q 

npr.  HUM  = on 

^ Mr 

IDfe  = 5.0000 

MO.  SCANS  ■ 5 

», 

ncr. . RMJnMPT3f  C PRESSURE  = ?O.070  P>ATEO  HP.=  160.30 

HC 

RATIOS  2.1250 

li 

Ik 

cNGI^'r  T Inl^'lT  - 

TPf.'p 

PRFSS 

CFH 

ORY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

n 

• tk 

6D  .303 

29.C73 

106.43 

477.41 

1.7139  14.397 

CCMP,  FUEL 

TFMp 

f «» , 70^ 

PRESS 

S,48^1 

nFHSITY 

45.026 

TURBO  FLOW 
45.  863 

FLOW  TR.ON  FPIP 

41.941  6.0309 

ot 

^ nnpi  -Honn 

pc|  -Hono 

FLOW 

PFL-HUM  OEW-POINT 

C 1 M L 1 ? ft  1 K 

3.0256 ' 

'3.0947 

iC004. 

31.891  30.584 

PFL-HUM' 

1 

2 

72  ^ A24 

HUMiniTY 

25.131 

S H?n  VAPOR 
0.57709 

COPPECTED  HP 
65.770 

•• 

poll,  RATIO 

PPM-l 

ppM-7  TORQUE 

BMP 

r / A liK  Y 

0.0S7R52 

'o'.oeTss? 

1.311? 

2353.1 

2354.6  145.53 

55.203 

WET  CnPRECTICN 

FAC  TOP  = 0.85041  EXHAUST  HPLF.  WT . 

» 27.075 

EXHAUST  DENSITY  ■ 0.070103 

EXHAUST  FLOW  P.ATt  * f45Z.o 

PftPT  PFP 

U*  PPM 

MILL  ionTiet 

NOX  PPM 

cn  ORY 

PER  CFNT 
CD?  ORY 

02  DRY 

CO 

2038.8  137.95  ’ 

9.  1330 
7.8490 

9.66760 

P.30R4 

0.064186 

0.055162 

; t 

Hr: 

wnx 

cn  ■ 

s 

FPrESi^W:  RATf 

0.54403 

■ 0.12202' 
0.0t?202 

■42.355  : 
4.2355 

tc 

1 !SM!W 

E^'  iS<  ICV  «*  AFS/P  ATED  HP 

d.'000*34002 

17.R06 

7.6263E-05 

5.0842 

0.026472 

63.028 

t; 

= 0.087852 

OIFF  HEAS.G  CAL.  F/A 

PERCENT 

S 0.19981 

r AL  « E.U  EL_  _A  I B 

kill'  - U • uroij 

CYL-'l 

CYL-2 

CYL-3 

CYL-4 

-• 

319,27 

33Gi93 

332.91 

444.94 

FXT  r.AS  TPMp  DFG.F  EXT-1 

V •>  _ A 

FXT-2 
-454. 00 

FXT-3 
670.  10 

EXT-4 

1038.4 

SEXT-l  SEXT-2 

1220.5  1221.5 

. 

0.' 

pn ! L T 

SniLT 

niLP 

MAK'lFOLn  “RESSURF  = 18.312 

« 

t 

165.40 

253.45 

71.487 

nvNO  COT'O. 

TORQUE 

RPM  : 

CYL.BACX  PRESSURE  = 29.143 

, 

I^'nilCTITN  AIR 

I AI PT? 
60.3  03'* 

TAIRTl 
■ 15  7.48 

TA1HT2 

57.177 

I A r pTi 

'■  '50.007* 

rPiFiCF  air 

T F M p 
01.439 

OFIT AP 
4. 894C 

HR  FP 
*54.25*?^ 

FI  nw 

5037.3 

.... — - — 

— 

CELL  TFf'P.  = 


uraTCK  TE'*P  = BO.PPO., 


cnn  L E y P . =-  5 h.\  ? 


i 


• - - . . ..  , 


MASA-l  FHIS _P P EUMfNAPY  flATA  04/0?/7fe  CAPnEl  1 P EC  O^/Cl/76  10;55;07.549 

LFAMflllT  ?5  nmc  TP  Cl.  APP  59  PEG  HU^^  = 30  % MpDE  = 3.0000  l'’n«  SCANS  = 5 


FAC  SEX15 


PGM  C003 


RGG  2781 


-f  !MG  I MF_.  J * " • MG  = ?F.O  00 


BAP.nMPHrC  PRESSURE  = 29.070 


rate:>  hp.=  ifeo. 00 


HG  RATin=  2.1250 


Cn‘l_P._AlP  

TFMP 

57.567 

JPRFSS 

29.059 

CFH 
2QF. 35 

PRY  FLnw 
067.01 

VAPOP  FLOW 
”317721 

PRESS  TOTAL 
16.760 

, - ^ — - 

r\ 

CiO"P.  FUEL 

T = f'P 
63.062 

PRESS 

5.3661 

riFpsiTY 

65.097 

TURBO  FtPH 
82.260 

flow  TROM 
78.  826- 

FPIP 

5.9793 

rnni  TNG  AIR 

TFMp 

iiDFi-Hnno 

nEL-HPnn 

FLOW 

« FI. -HUM 

DEW-POIMT 

r 

■> 

60.700 

2.8727 

3.F62? 

0719.0 

39.185 

32.916 

r' 

PFL-HU" 

1 

39 .1.35 

2 

10.575 

HUMID! TY 
27.306 

r H2P  VAPPP 
0.62703 

CPRPFCTED  HP 
156.27 

EMG.  CnND.  ■ 

F/A  PRY 

F / A WF  T 

FOU.  RATIO 

PPf'-l 

RP^'-2 

TOPOUF 

BHD  . _ . 

r'- 

0.081513 

0.081106 

1.2166 

2699.5 

2701.6 

292.32 

150.25 

WET  CPRPECTinM  FACTTP  = 0.8^6  50 

PART  PFR  MUL  I 
MFASUREn  rOMC.  HC  PPM  Mf 


EXHAUST  ’'HLr.  WT.  = 27.560 


PART  PFR  MTIL lOM  WFT 
MFASURB5_C0Mr  . _ HC  PPM  ____  M^X  _PPM_ 

'1626.7  ~25'4.“27 

CPROFCTEn  CHMC.  TO  WFT  PASTS  


Cn  DRY 
'T.'aiSA 
6.61 5« 


PER  CENT 
m2  DRY 
10.61AD  ' 
8.8156 


FXHAUSTOEvrSITY  = 0.0Tl3’6C'"  "fxhaUST  FLOW  > ATF  "=  16708." 


02  DRY 
“C. 066386 
0.037571 


FMISSIOM  PATE 
EMISSION  ”flSS/«npE_ 

"FMisSinM  'mAs's/PATEO  hr 

MDOE  F-MS./STO.  CYCI.  F T 


_HC 

0.75  3'37 
0. 0C37669  _ 
2.'3  563E-0'5 
1.2391 


_mx  cn  

0.66506  70.666 

_ 0. 0022252  C. 35323  _ 

’l.’908F-05  ■ 0. 0022077” 

0.92718  5.2566 


CAL.FIJFt  air  PATTD  = 0 .086393  M FAS  ._RIFJ^  A I R R AT  I P = 0.031513; PtFF  MFAS.C  CAL.  F/A  PFPCEMT  - 3.5336 


CYI.  TEMP  DEG.r 

C YL-1 

CYL-2 

CYL-3 

CYI. -6 

620.33 

636.  l6' 

619. 71 

391. 82 

E XT  GA  S TEMP  DEP 

.F  FXT-l 
l67  3./t__ 

EXT -2 
-656.00 

EXT-3 

J21 . 13__ 

FXT-6 
978.  13 

SFXT- 

1321.1 

■ ..  ENGINF.  niL.  . 

EDI  1 T _ __ 
139.03 

SOI  LT 
212.92 

PILP 

73.187 

_ MAA'IFPLD 

PPFSSJPF 

. PYPn  CPMP. 

TOROllE 

?30.?6 

P.PM 

2602. 9 

CYL .PACK 

PRESSURF 

I^JPIlCTin.M  AIR  _ 

t- 

I A TKTl 
57.203  ■" 

lA IPT2 
57. 567 

TAIRTl 
"T5'0.  66 

TAIRT2 
56.6^6  ■ 

r 

PRTFICF  AIR  ' 

TFVP 

30.956 

DELTAP  , 
, , 6.  05  86 

OPFP 

56.237 

FLPW 

30?9.0 

SEXT-2 

1320.8 


HFATFR  tfmd  = '0.306 


CmiFR  TEMP  = 68.256 


o 

o 


MASA-LEWIS  PPEllMTNAffv  OATA  0A/02/7f>  C^DDEtl REC  04/01/76  Ili07i33«23^ 


FAC  SEX15 


PGM  C003 


ROG  2782 


LFAvnUT  25  RTDC  TP  CL  APP  59  PFG  HUH  =30  t 


MODE  ■»  A.OOOO 


NO.  SCANS  » 5 


R A TED  HP.=»  160.00 


HC  RATIO-  2.1250 


DR 

CFM 

PRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

rCMP.«  niH 

57.5P9 

29.090 

168.69 

769.41 

2.9743 

14.593 

CC«P.  FUEL 

TCMP 

PRESS 

DEMSITY 
46 .36^ 

TURBO  FLOW 
61.914 

FLOW  IRON 
61. 548 

FPIP 

6.0132 

TPPP 

ijr)Fi_-HOno 

DEL-HPOD 

FLOW 

rel-hiim 

DEW-POINT 

• 60.132 

2.9278 

3.5336 

9823.2 

38.422 

32.409 

RFL-HUM 

1 

2 

0.22202 

HlPnOITY 

27.060 

T H20  VAPOR 
0.62140 

CORRECTED  HP 
119.82 

hry 

F/A  WFT 

FQU.  RATin 

RpM-1 

RPN-2 

TOROUF 

8HP 

^.~0799^ 

0.079696 

1.1939 

2430.6 

2432. 5 

257. 52 

119.18 

WET  COPPECTIDM 

FACTOR  = 0. 

84808  EXHAUST  MOLE.  WTi 

27.681 

EXHAUST  DEMSITY  = 0.07167Z  ^AHRU5I  ru-'H 

PART  PFP. 
ur  DOM. 

millToF  VIET  “ 
Ninv  PPM 

Cn  DRY 

'per  cent 

COP  DRY 

02  DRY 

on 

1614.4  710.75 

Tn  Ijc  r P A 5 ! 5 

7.0920 

6.0145 

10.7670 

9.1310 

0. 12497 
0.10599 

,1^1’rr-c.V#  ij-U* 

HC 

'MPX 

CO 

FMI SSinM  RATE  ■ 
FMIP5i™i  MASS/YnnB 

0.67433 

0.056194 

0.9S410 

o’.  082008 

50.805 
4.2338  _ 

'Kwissif’"  MASS/PATfo  HP  0.00035121 

p PPE  FMTS./STD.  rvCLF  ? ^5 


3'i,l70 


63.003 


GH  . FU EX.A I:R,  pat  to  = 0 .QR2^PQ  pE«S.  EUFL  .M.R  RATln.,;. . 0.q799PA Pjf  F MEAS.C  CAL.,  F/_A  PEPCENT  =_3..X20i. 


G XG  : jF OEO.  fL...: . ..CXGr.l 


358 .46 


CYL-2 
'391  .65 


CY1.-3 
411.  63 


EXT  GAS 'TEMp“DE'g'.’f  F‘XT- 1 EXT-2  ' Fxf-3 

l-i25.3 -4S4.00 911.42 


CYL-4 
’608. 93 

“EXT-4" 
675. 61 


SEXT-l 

1239.9 


SFXT-2 

1239.9 


.ENGIME_riL 


EHILT 

187.31 


DYNO  cond. 


THPOUF 

275.04 


JNPICJ  tPN  A!  R_. 

' nPIpfCF  AIR 
CELL  T'=PP.  = 80. 9A5 


I A I R Ti 
57  .??0' 


Tr»'P 
70  .057 


SniLT_ 

152.34 

■p'pM"  ~“ 

?386.5 

lAlPvT? 

‘ 57. 520 


OELTAP 
2. 8125 


-f  IGP 

7 2. 9 4 7 


_TMRT1 
172. 83 

”'nRFP'"  ' 

51.691 


TAIRT2 

■'55.3A4' 

FLOW 

2324.6 


= = 26.420  

•V  S 

r = 29.163 

sS 

• {O-fe — - 

- 



HOATfP  yf“<P  1=  80.151 


CniUER  TTHP  = 50.951 


RDG  2783 


NASA-LEWIS  PPELIMIN'A'^V  DATA 


04/02/76  CADPEIl  RFb  04/01/76  11;13:54.784 


FAC  SEX15 


PGM  C003 


LEAN'^IJT  25  BTDC  TP  CL  APP  57  DEG.  HUM=305 
FNGINE  TIMING  ^ 25.000  DEG. 


mode  = 5.0000 


NO.  SCANS  • 5 


RAROMETRIC  PRESSURE  = 29.080 


RATED  HP.*  150.00 


HC  RATIO*  2.1250 


COMR.  AIR 

TEMP 

PRESS 

CFM 

OPY  FLOW 

VAPOR  FLOW 

1 A |L  A iV 

53.217 

29.083 

104.58 

470. 29 

La  OOV/H 

— prnw  "TircjR — 

COMB.  FUEL 

TEMP 

66.489 

PRESS 

5.4887 

DENS  I TY 
45.005 

TURdC)  rL»'W 
45.957 

M^464 

COOLING  AIR 

TEMP 

UDEL-HOnO 

del-hood 

rtow 

“ Q *sQ‘X  4 

PEL-HUM 
" 33.  784  ' 

T~59.9BT 

2.8072 

3.5494 

I 4.  394 


“FPIP 

5.0351 


DE.(-Pt)INT 

‘30.359' 


P EL-HUP 


I 

33.704 


2 

40.018 


humidity 

24.714 


7 H2n‘VAP0P.  CORRECTED  HP 
0.56752  65.330  


ENG.  CnND._ 


F/A  DRY 
'0.088168 


F/A  WET  _ 
"o';  087057 


EOU.  RAT_HT  RPM-1 
'i,3l59  2349.5 


PPM-2 

2350.4' 


TORQUE 

145.20 


BHP 

64.955 


WET  COPPECTION 

FACTOR  = 0.86001  EXHAUST  MOLE.  WT. 

■=  27.051 

1 

MCA  CHQ  pn  rfiMC  a 

PART  PER  MILLION  WET 
H-  ppH  NOX  PPM 

Cn  DRY 

P ER  CENT 
C02  DRY 

02 

cnpPECTFD  CONG 

2140.9  171.00 

.TO  WET  BASIS 

9.  "33  63 
8.0293 

9.54570 

8.2094 

Ua 

_0a 

HC 

MOX 

CO  

^ . 

FXHA0^T~DETS ITY  —07070042  EXHAUST  HU¥"RATt  - rsati.O 


Si) 

oC( 


"Er  ISSl  ON  'RATE: 

ElMISSIOM  MASVMODE  _ 
“E'M  ISS  ION  ■ "M  AS  S/ R AT  ED  "HP ' 
NODE  EMI S. /STD.  CYCLE  % 


0.056337 

~0".00035'2Tr 

18.532 


0i0l4916  4.2729 

'"9'.3222E-d^"  0.02  6705 

6.7148  63.504 


CAI  .FUEL  AIR  PAT1P  = 0^088 30_7_ 


MEAS.  FUEL  AIR  PATIO  * 0.088168 DIFF  HEAS.C  CAL.  F^^EP CENT  * D.15T58 


CYL  TPMP  DEG.F 


FNCINF  OIL 


DYNP  c'pNn. 


J NOUCTIPN  AI_R_ 

"nP,fFfcT"AfR” 
CELL  TEwp.  = 


CYL-l 

CYL-2 

CYL-3 

CYL -4 
562.53 

- ■ — 

326.07 

337.24 

341.69 

'f-'e'xt-T" 

E“XT-2 

EXT-3 

766.49 

EXT -4 

806.87 

--SEXT-1  SEXT-Z 

1086.0  1084.7 

1370.^_ 

M AM  T pni  n 

PRESSURE  = 18.343  . _ 

FPILT 

187.05 

SO  ILT 
2 24. ’63“ 

111  LP 

72. 803 

~ TOROUE"' 

RPM 

— CYL.PACr'PRESSURE' =~257277 

139.  25_ 

2310.7 

TA  TRT  ?■ 

I.MPTl 
"■  57.  837 

lAIRT? 
■ 58.217 

- ^-117.41' 

*"  55.816 

TPf^D 

80. 5^^ 

DELTAE" 

■ WP • 

5^ • 19^ 

~ Einw  ■ 
3043 .8 



temp  = 0P-J.SP. 

rmi  ro  TPHP  = 51.  222  

.743 

(|PAT  FP 

• ■ - - • ^ ■ ■ ■ * 

, 

MAS  A-LPH  IS  Pf'FLIMIMARY  DATA  04/02/76  CAOOEll REC  ^701/76  11  :2?  :16.956 

LEAf'OlJT  25  PTn(:.:  Tn  CL'  APP  59  DEG.  HUM=30'?:  MODE  - 3.0000  MO.  SCANS  = 5- 


FAC  SEX15 


PGM  C003 


RDG  278A 


EMGIMP  T I M IMG  = 2 ?_iOOO 

COMB.  AIR  TEMP 


RARnMETUC  PRESSURE  = 29.090 


COMP.  FUEL 
_Cnni  IMG  AIR 
Tel-hum 

EMG.  COVD. 


TEMP 
'59 '.2  29 

“temp" 

65  .009_ 

TEMP 

62.376 


32. 19A__ 

F/A  DRY_ 
0.082739' 


^RESS_ 

29.007 

'pCess~ 

5.3528 


CFM 

26'3.69 

“densTty" 

95. 045 


DP.Y  FLOW 
'964.30 


3_  _ fUTEO  HP.=  150.00 

VAPOR  FLOW  PRESS  TOTAL 
3.2782  14.758  * 


HC  RArin=  2.1250 


TURBO  FLOW  FLOW  TRON  • FPIP 
66.051  79.781  6.0213 


linEL-HOPD  DEL-HOOD 


2.8858 
- . 

12,723 

_F/A  WF_T_ 
0. 082454 


3.4794 

ITUMIDi TY' 
23.797 


FLOW 

9743.7 


REL-HUM 
32. 194 


DEW-PDINT 

30.129 


'K  H20  VAPOR  CORRECTED  HP 


0. 54645 


_E0IJ.  PATI_0  P.PM-1 
r.2348  ' ■'  2699.2 


186.21 

RPH-2 

2701.2 


TORQUE 
2 92 . 2 9 


BHP 

150.22 


WET  CORRECTION  FACTOR  = 0.85305 


EXHAUST  MOLE.  WT.  = 27.464 


EXHAjSt' DENSITY  = 0.071112 


EXHAUST  FLOW  RATE  =14728. 


PART  PER  M ILL  [ON  WFT 

MEASdREO  Cn»iC.  _ HC  PP^__  NOX  PPM 

■ 14  64.2  297.  51  " 

CnpPFCTFD  CONC.  TO  WFT  BASIS 


FMISSIOM  RATE 

FmISSIOM  MASS/MODE  __ 

'E^MSS  lOM  ■ MASS/RATPD  HP 
MOPE  FMI  _S.  /STD.  ^CYClf _ 

CAL. FUEL  AIR  PATIO  = 0.084099 


NOX  PPM CO  DRY  

297.  51  " 7.  74  80  ' 

9 5 

HC  MOX 

0V7742'l  d.'5'2'i44 

0.0038711  0.0026072 

'■2'.4l94P-05  l'.629DE-0'5' 

1.2734  1.0863 


PER  CENT 
CD2  DRY 
■ 10.4740 
8.9349 


02  DRY 

0.074047 

0.063167 


70.673 
0.3533'7 
0. 0022085 
5.2584 


MEAS.  FUEL  AIR  RATIO  = 0.032734 


1 . C YL  TF^'P  npG.r 

p.." 

CYL-l 

428.78 

CYL-? 
4?9. 78 

CYL-3 
42'5.'13'  ■ 

CYL-4 

292.69 

i ■■■ 

^ . EXT  GAS  TEMP  DEG 

.F  FXT-1 
889.39 

■=XT-2 

-454.00 

EXT-3 
900. 82 

■““EXT -4  ^SEXr- 

860.38  1322.' 

! C^'CIMF  OI  L 

; ' ' 

FOILT 
■ 188.89 

sniLT 
217.  12 

niLP 
73  ."007 

manifold  pressure 

1 , OY'MO  COMO. 

f 

r „ ImducTIPM  air 

TOR our 

295.06 

RPM 
2 5 97^1 

C'fC.B^CK"  PRESSURE' 

UIRTl 

58.904 

I AIRT? 
59.229 

TAIRTI 
157. "06 

TA  IRT2 
' ■"  5 5.161 

' 'pRIF  tCF’  A'i  R" 

TF  xp 
83.119 

DFLTAP 
4. 0751 

TP'EP' 
_53.9  84 

’"'FLOW  ■*'■'■  

3027.5 

[‘  CEll  TFMP.  = 8? 

.319 

HFATFR  temp 

= 81.199 

coolfr  temp 

DIFF  MEAS. (;•  CAL.  F/A  PERCENT  = 1.6492 


■'SEXT-2' 

1322.1 


,.;u  y'  •:  f 

. I . 


NASA-LFWIS  PPCIIMINAPY  DATA  Q4/02/76  CADDEI  1 ^.„,- 

LEAMOUT  ?5  BTnr  TP  CL  APP  S9  OFCt^  HUN^=3C?:  MCDE  = 3.0000  NO.  SCANS  * 5 

ENf-lNE  TlWIKT.  = 25.300  OEO.  BAROMETR  IC  PRESSURE  = 29.090_  _ MJEO  HP  .=  160.00 

f-nriB  A!R  TEMP  PRESS  CFM DRY  FLOW  ;yAPnR  FLOW  PPES^^ 

• — 57,429  *?9.b89  206.80  965*03  3«,4^^061  14.768 

-n^rpr-FuTr'"'"^^  — P^p“ss  obWTT^  turbo  flow  flow  tron”  fpip  

__  5.3690  45.372  BO.6'^6  ,.  __  «>•  0381_ 

roOLING  MR  TEMP  U0EL-HnD0._.0_EL-H0n0._ 

— --  (,0.026^^  2.7m  3.3374  9535.7  . 35.649  30.849 

opr^TiM"  " 1 > HTTMiofTY  ■4'  H2n  VAPOP  tOPPECTEO  HP 

35  .649  1.554^ 24.707 0.56736  : 156.75  . . 

EMG.  CnwO.  __  F/A  DRY  ___F/A  WET gOU.  PjmO._  PPM-1  . . . • 

—  " 0.079597  3.079317  1.18R0  2701.2  2703.7  293.65 

w1T~C0RB  ECr”inF7“F  = 0.850’3’4^  ’ E"XHAUST  ”1LE.  WT.  = 27.713  EXHAUST  DE’NSITY  - O'.O 

PART  PER  Hl'LTlON"'Wt  PFR  CENT  " 

MEASURED.. CONC..  HC  PPM  , NPX  PPM  Cn  npy_ C(^  DRY  , '• 


FAC  SEX15 


PCM  C003 


ROG  2785 


HE  RAT!0=  2. 


BHP 

151.03 


EXHAUST  ■'”iLE.  WT."'=  27.713" 


EXHAUST"  DENS  ITY  = 0".071755  EXHAUST  'FLnvTRATF  = lASS'C.- 


■■  PART  PER  MrLLION~WE't 

MFASURED  CONC.  HC  PPM  \IPX  PPM 

— - - -- 1305  .5  ■ 427.68 

CORPECTEO  CONE.  TP  WET  BASI  S ^ 


CP  DPy 
“6768  48" 
5.6843 


“PER  CENT 
CP2  PPY 
10. 974D 
9.331P 


02  PRY 

0.073267 

0.062302 


FMISSlf’E'"  RATE 
_FMISS10N  MASS/MPDF  __ 
f'pissiom  MASS/PATED' HP 
PPPF  EMIS./STl).  CYCLE  3! 


HC  MOX  CO  , __ 

0":68273"  0.74137  ' 60.115 

0.0034136_ 0.0037069  0.30057 

2.1335E-05  '2.3l6eE-05  0.0018786 

1.122°  1.5443 4.4728  


_CAL^FUFL  AIR  RATIO  = 0.08156 1..__  MFAS..  FUEL  Al  R^RjALW,-.  Q.079597_  ,._DIEE  CAU.FAA  PERCENT  = 2.^674 

CYl  TEMP  DEG.F  CYL-l  _ CYL-2-._ CYL;;J_  CVL-4^  , - 

■ ■ 428.19 


CYL- 2 _ 
444".  U 


430. 2T 


engine  oil  _ P''' 


"nYNfr'co'Mrr.  tp 

\ ^ ^29 

induction  air  ia 

57 

"T''R'rF  ICF"aTR  : TF 

SI 

CEL  I TEWp..  = P 0.972 


3S6.67__ 

-376.31 

979.86 

EPILT 

188.94 

SP I L T 
"228.59 

OILP 

737299 

TPROUE ■“ 
2°4.97 

P.PM 

2620.5 

1 A IR  T 1 

1AIPT2 

TMRTl 

57  .059' 

57.429 

125.36 

temp 
SI  .483 

"■  'oeLtap 

4. 8734 

riPpp 

54.222_ 

CYL-4 

380. 03 

"EXT-4‘ " 

1111.3 


“SFxr-r 

1332.2 


“5^>Cr-2' 

1331.8 


MANTFOLD  PRESSURE  = 28.155 
"CYL  . BACK  PRESSURE“^'29T233 


_TA1RT2 

"54.940 

""FLOW 

3031.6 


HEATPR  TEMP  = SI. 790 


CPPLER  TF*«P  = 48.254 


h'ASA-LEWIS 


PPELI1INARY  DATA 


O^t/OZ/Tb 


CADOEI I 


REC  04/02/76  11:38:14.769 


FAC  SEX15 


PGM  C003 


ROG  2786 


LEANGUT  25  BTOC  TD  Cl.  APP  59  DEG.  HU«=30T 


MODE  * 4.0000 


EMGImE  timing  = 2 5.000 


BAROMETRIC  PRESSURE  = 29.090 


COMP.  AIR 


COwp.  FUEL 


CfULINC  AIR 


PEL-HUM 


:ENG.  COND. 


_TEMP 
5 8. '7 14 

TEMP 

66.5JI6 

TEMP 

h i . '68  2 


34.476 

F/A  ORY_ 
0.073.634 


PR_ES^_ 

■29,.093 

PP  ESS 
5.4098 


CFM 

158.63 

DENSITY 

45.304 


DRY_  FLOW 
■769.“3'6 


NO.  SCANS  » 5 

) RATED  HP.x  160.00 

VAPOR  PRESS  TOUt^ 

■2.7841  ■■  14.59r  ' 


■l^‘URrn~FLtTH — FrOW“TRtlN FP11> — ■ 

62.750  60.498  6.0177 


UPEL-Hono  DEL-HOOD 


2.9475 

'2 

5.7366 

F/A  HFT 
0.078350 


3.5062 

'irriMfOi’TY" 

25.331 


FLOW 

9860.2 


PEL-HUM 
34.476  ■ 


DEW-POINT 

31.094 


S 'H20  VAPOR 'C DPP ECTEO' HP” 
0.58168  121.32 


h:  RATin«  2.1250 


ECU.  PATIO  RPM-1  RPM-2  TDROUE 

iri736  2434.2  2436.  2 '260.15 


BHP 

120.57 


WET  CORRECTIDN  FACTOR  =0.85243 


FXHAUST  mole.  WT.  ='27.79'0‘ 


EXHAJSnitNS  ITY”=~'0T07 1956" 


PART  PEP.  MILLION  WET  PER  CENT'  ' 

MEASURED  CONC.  HC  PPM  NOX  PPM  CO  DRY  C02  DRY  02  DRY 

1465  .3'  B60'^99  6';i57'5  '11.223D 0.  15604" 

COP.PECTED  CONC.  TO  WET  BASIS  5.2489  9.5672  0.13301 


FMISSIO.N  RATE 
EMISSION  MASS/MODE  __ 

"EMISSION  ■ maSS’/RATEO  "HP 

^ '^''4  L * 

CAL. FUEL  AIR  PATIO  = 0.080158 


HC  NOX  CO 

0.‘6'0873  i';i'966"'  ' 44  .095  '' 

0.050728  0.099717  3.6746 

'OVOO'031705  orOOCiSTOTa'  0.022965" 

16.687  41.549  54.682 


MEAS.  FUEL  AIR  RATIO  = 0.078634 


DIFF  KEAS.E  CAL.  F/A  PERCENT  = 1.9379 


CYL  TFf'P  DEO,  .F 


CYL-1 

379.79 


E XT  G A rr E'M'P  0 E G‘ . F E"X  t-T 
1212.4 


ENOIME  OIL 


DYNO  CO^'O.' 


induction  air 


URIFICE  AIR 


EOIL  T 
187.46 

TDROUE" 

?56.o3_ 

lA I PTl 
'58.339 

"rcMp 

82.961 


CYL- 2 
“'3  9 7.04"' 

-4  54.00_ 

SOILT  _ 
■■  171.74 

~P,PM  ~ 
2376.4 

1 AI RT2 

■ 53.714" 

~ nF.LfAP"" 
4. 8361 


CYLj3 

'^lA.-^T 


1014.  1_ 

OILP 
73.1 47' 


TATRU 

"iSe.'ir 

-nfipp----' 

53.967 


CYL-4 
"667.  54 

'FXT-A"" 

977.38 


"■^FXT=T~" 

1259.7 


"S'FXT:^* 

1260.1 


manifold  pressure  = 26.400 


'TYL.BACK  pressure  ='"'29.218"  ' 


TAIRT? 

■■"55.295 

■"'FLOW 

3017.3 


cell  T8MP.  =82.310 


HFATEP  TFMP  = Bl  .99  8 


COOLER  TEMP  = 52.070 


NASA-LF‘.<1S  >pELI><INARY  DATA  0VO2/76  CAODEII  BEC  04/02/76  11:42:58.865 


FAC  SEX15 


PGH  COOS 


RDG  2787 


LEAVnuT  25  BTDCTTV  CL  APP  59  DEG.  HU*^=3QT 


nCOE  * 5.0000 


ENGINE  TIMING  = 25.000 


BA ROMBTR 1C  PRESSURE  = 29.090 


CDMR.  AIR 


rPMR.  FUEL 


COPL ING  AIR 


pfl-hu'm' 


ENG,  COND. 


JTEJ^P 

6“0.l50 

't'lffip 
70 .020 

TEMP 

“l?.2.259 


T2.023 

E/A  DRY 
0. 004062' 


PRESS 

29.092 

PRESS'" 

5.5079 


CEM 

104.61 

DENSITY 

44.911 


PRY  FLOW 

■470.63 


NO.  SCANS  « 5 

V RATED  HP.=  160.00 

VAPOR  FLOW  PRESS  TOTAL 
1.6857  14. 'AOS 


HC  RA  TI  0*  2. 


Tu'p.a'n  FLOW'  f'lpWt'r'on  F'pTp 

44.340  39.552  6.0198 


uoEL-Honn_nEL-Hoo[^ 


'2. '8393 


0.31403 

E/A  WET 
0.083761 


3.5425 

humitTTtT 

25.008 


FLOW 

"9655.0 


REL-HUM 

32.023 


DEW-POINT 

30.659 


"Y"  H 2 n V A PO'R  ■ C OR  P E CT  E D 'HP" 


0.57610 


FOU.  RATIO  RPM-l 
"r.?547  " 2354.6" 


65.492 

PPM-2 

"2356.0 


TORQUE 

144.86' 


BHP 

54.94^ 


W ET  Cn'RPECTIOM  FA'C'TOP  = 0.85427  E XHAUST  MOLE . V^.  ~ 27.36'2" 


EXHA"uinrEN5rrTr"^ 


PART  PER  MILL! ON  WEI 


measured  CONC.  HC  PPM  __ 

' * 19R4.9 

CORRECTED  CONC.  TO  WET  BASIS 


EMISSION  RA'TE 
EMISS ION  HASS/MQPE  _ _ 

E'MTSSrnN.  MAS's'/’RATED  HP 
MODE  EMIS./STO.  CYCLE  ^ 


NOX__PP^ 

"245.6'5 


_C£L  DRY 

8 . 199 1 
7.0042 


'PER  CEMt" 
CO?  OPY__ 
"10.1420 
8.6642 


02  DRY  _ 

0.13305 

0.11365 


HC  NOX  . cn  

0".V0188  O.2IT2I  35.741 

0.050188  d. 021121  3.6741  _ 

■"0.00'0n3'68  o;oob'l32Ci  0.022963 

16.509  8.3006  54.674 


CAL.PflEL  AIP  RATIO  ^ 0.085364  MEAS.  FUEL  AIR  RATIO  = 0.084062 ? I 


CYL  TEMP  nEG.F 


CYl-1 
331  .58 


Txt  GAS  TEMP 'PEG. F EXT-1 
1400.4 


ENGINE  OIL 


cTyno  CO'NO. 


I N n IX_T_I0N  AIR 


"rTPiF't'cE  'aTr 


CEIL  TEMP.  = 


EOILT 

137.03' 

""TP  ROUE" 
_154.65 

lA I RTl 
59.761 

"TEMP 

84.130 


CYL-2  _ 
"339.30 

■"pxT-^2 

-454.00 

_SOItT_ 
■ 1 '3  9796 

■"p'Fm  “ 
_2314_.0_ 

1 A1 RT2 
‘"60.  150" 

'"OELT'A'P"' 
4. 8625 


CYL- 3 
"343'.  37 

'ETr-s"" 

1044.2 

PUP 

"■72.739  ■ 


JAIRTl 

91.636' 

"TWEp 

53.696 


CYL -4 
"550.98 

“FXT-4'  ' 
861.  07 


1093.6 


1092.7 


MANI FOLJ^  PRESSURE  = 18.444 
"CYL  .8'  A CR'  ■ P R E S S U EFF''^9'712  2~ 


TA1RT2 
" 55.881 

~".PLnw  "" " 

•3021  .3 


HEATEP  TEMP  = 8?  .171 


CpriLER  TEHP  = 5 1,6 1® 


82. 847 


tJ 


— 


NASA-LEWIS 


PPF.LfMINARY  DATA 


OA/02/76 


esnnFi I 


tF#'ni)T  25  erne  TP  cl  A^P  59  PEG.  HU^=307 


_ RFC  04/02/76  ut5l;  22.6^9 
MPOE  = 3.0000  NP.  SCA^S  = 5 


FAC  SEKl;5 


tosjf: 


r6&  gtae 


'1^"  ^ 


0 

« ENGINE  timing  = 

25.000 

OEG.  BAROMETRIC  PRESSURE  = 29.090 

RATED 

KP.=  160»BI 

r,  COMP.  AIP 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOrSJ 

o- 

rS 

rs 

56.932 

29.08? 

209.22 

967.12 

3.5982 

19.773 

„ CPMB.  FUEL 

TEMP 

PRESS 

OFMSITY 

^ TURBO  FLOW 

FLOW  TRON 

F PI  P 

c 

« 

6A.5A2 

5.3609 

95.357 

76.191 

76.609 

5.999D 

CPPLING  AIR 

TEMP 

OOEL-HOnO 

DEL-HPOD 

FLOW 

REL-HUM 

3EW- POINT 

c 

- 

60.  105  "' 

3.1027 

3.7736 

10197. 

30.259 

31.869 

REL-HIJM 

1 

2 1 

HUM n I TV 

r 5120  VAPOR  COPPECTED  HP 

. c 

3 8. 2 59 

6.6987 

26.393 

0.59805 

155.99 



F'NG.  CPND. 

F/A  PRY 

F/A  WET 

EOU.  PATIO 

P PM- 1 

pPM-2 

TORQUE 

;.  0 

0.0792  OB 

0.078919 

1.132? 

2701.9 

2709.0 

292.17 

. WET  CORRECtlON 

FACTOR  = 0.8A749  FXHA  UST  ’AOIE  . Wf. 

= 27.  799' 

EXHAUST  DENSITY-  = Oil 

! ■; 

PART  PER 

MILLION  WFt 

— ^ 

PER  CENT  ■ 

..  . ...  . 

!l>EASIJREn  CPNC. 

HC  PPM 

NOX  :P:PM 

cn  DRY 

CD2  DPY 

02  PRY 

- - 

1391.9 

990.3? 

“6.796? 

10.9970 

0.069967 

1'  ■ ^ 

CORRECTED  CPNC. 

TO  WET  BASI. 

S’ 

5.7173 

9.3198 

0.05 80? 3 

.■ 

HC 

iFinx 

CD 

1 

..  EMfsSlm  RATE" 

0. 70237 

0.76399 

60.516 

FNI5S10N  ^';lSS/f'D^F 

0.003^118 

0.0038197 

0. 30258 

EMissiori ' «?<ss/RATFn  hp 

2.1999E-05 

2 .®?173  E-05 

0.0018911 

„ Mpr»E  f«.<iS./STR. 

CYCLE 

1 . 1 5 52 

1. 5915 

9.5027 

:• 

[ 

„ CAL.FIIFt.  AIP  PATIO  = 0», 081680  MFAS.  FUFL  AIR  RATIO 

= 0.079208 

DIFF  MEAS 

.C  CAL.  F/A 

i ■ : ■ 

CYL  TFVP  DFG.F 

CY  L- 1 

CYL-2 

CYI.-3 

CYL-9 

g-  V 

k 

929.00 

992. 10 

92  5»49 

351.63 

F)I'r"G AS'  T'FMP  “ DFG :f  "E XT -1 

EXT- 2 

TXT9  3 

■"FXT-9  “ “ 

SEXT=1 

S'EXT^S' 

1050.3 

-183.75 

1059.9 

1189.2 

■1333.  9- 

13~3*  6 

1:  •, 

> — - 





....... 

. FNGINE  OIL 

ETILT 

STUT 

niLP 

»AMIF01D  PRESSURE  = tS. 

204 

' 

■ “ IBP. 99"  " 

IB  5. '6  9 

73.067 

DYNO  CPNO. 

■ TOROIIF 

RPM 

EYL.3ACK  PRESSURE  = 29^ 

1^86 

!■  ■: 

296.35 

2623.2 

ii'  '■ 

— — 

' " ' " " 

1 

INDUCT  l''N  AIR 

laiRTl 

IAIPT2 

TAIRTl 

TAIP.T2 

s 

56.569 

56.93? 

68.911 

■$9,881 

[' 

ORTF  ICE  'A'tR  “ 

TF”P 

OELTAP 

orEp 

FLOW 

— 



8 2.9  16 

968598 

59.036 

3029.  3 

t: 

... .M- 

• 

*“ 

. ....  , . 

f 

CELL  TFNP.  = 81. 3A? 

HPATEP  TE'ap 

_=  82. 518 

COOLER  TEMP  = 99. 

671 

we  'S«ttn=  2.  isf« 


BHf 


FS^HAUST  FL04  ROTF 


J- 


NftSjl-L'CWTS  PRFLIwtNARY  data  04/02/76 

LFA^'^UT  25  BT.nC  TO  CL  APP  59  PEG.  HUM=30T 


CAOnFl  T PEC  Q«>/0I/7<>  l2;00t  A9.S00 

MODE  = ^.0000  NO.  SCANS  « 5 


PGM  C003  ROG 


ENGI»IE  T IMING  = ?5.000 
CnMB.  ATR  TCMP 


PA  ROM?  me  PRESSURE  = 29.100 


CPMR.  FUEL 
_C  pnUMn  AIR 
Tel-hijm 
EMC.  C^^'^.__ 


TCMp 

50.8^0 

Temp 

67.563 

TPMP 

M.953 


31.781 

_F/A  DPy 
0. 080673 


PRESS 
29. 150 

PRESS 

5.4005 


CFM 
167. 87 

OEMS  ITY” 

44.976 


DRY  _ELDW 
'766.13' 


) RATED  HP.^  160.00 

VAPOR  FLOW  PRESS  TOTAL 
2".56'72  ' iV.S'BS 


HC  PATIO--*  2.1 


TURBO  FLOW  FLOW  TRON  FPfP 

66.332  61.806  5.0430 


UDEL-Monn  nFL-Honn 


3. 0822 


23.518 


3.6402 

HU'*  I nll'i' 
23 .456 


FLOW  _ 
"10109. 


pPl.-HUM 

3r.781 


DEW-POINT 

"29;514 


Y”HPn  Vap'or.  CORRECTEO 
0.53863  121.14 


F/A  WFT FDU.  PATin_RPM-l 

"570804 '04  l."204r  ■■■■  2430.2 


_RPM-2 

2431.9" 


TOROUE 
"26072  8 


BHP 

1"20.4"4 


WET  CORRECTinn  FACTOR  = 0,86120 


EXHAUST  MOLE.  WT.  = 27.627 


pTrt  pe»  million  HET 


MEASUREO  COMC.  HC  PPM 
"1492.  3' 

CORFrCTFD  COVF.  TP  WPT  BASIS 


•IfIX  PP’^ 
"8  83  ."3  8' 


_P7 

6.13  95" 
5. 2873 


PER  CENT 
Cn2  DRY_ 

11.267‘r> 

9.7034 


EXHAUST  DENS I' 


O2_0P  Y_ 

"0il4"7'71 
0. 12721 


"ftATE’="lT6'iC 


EMISSION  RATE 

EMI  

'emis'siom  mas"s7patf5  hp 

MOPE  EmIS./STO.  CYCLE  7 


HC  NPX  CP 

"0.62202  1.  1376  " '44.567 

0.051835  0.394799  3.7139 

07oo032"3  97  0. 0005  9 2 49  0.023212 

17.051  39.500  55.266 


CAL  .FUEL  AIR  RATIO 
CYL  TEMP  DEG. F 


0.080118  MFAS.  FUEL  AtP  RATIO  = 0 .080673 


DIFF  MEAS.e  CAL.  E/A  PERCENT  =-0.68764 


CY  L-1 
377.  16 


EXT  r.AS  TEMP  OEG.F  FXT-1 
1 131.0 


ENGINE  OIL  F^ 

16 

DYN'P  COMP.  t'P' 

24 

1 N'PHTJJ  PM  AlP  I A 

- ’ '"‘5  R 

“"PrTf"I''=  a ip  tf 

' ; _84 

CPU  TFmp.  = R3. 198 


F^  ILT 
167. 24 


CYL -2 

rvL-3 

399.89" 

4'i3".50 

FXT-2 

EXT-3 

_-454.  00 

__i  P'T  'k 

SPILT 

OILP 

r90".7P 

73 '.019 

r YL-4 
' 345 .17 

"FXT-4"' 

1075.4 


SFXT-l 

1257.5 


■mT^" 

1258.1 


TPROUF 

248.99 

lA IRTl 

5 8. '4  88  ' 

Y(-MD 

84.121 


_2  37q.(^ 

lA  l'>T? 

'53.840" 

"9FLTAP’ 

4.9017 


V AN IFOLD  PRFSSURF  = 26.463 
"C  YL ; r7C''T~PRT'S'sURF"S~  2"^23"" 


TAI2T1 

T3l72'r 

'niTFp’ 

54,102 


TA.TPT2 
' "55.166' 

"“flow'  ■" 

3031.9 


HEatFp  temp  = 82.74  7 


CnOLFP  tfmp  = 51.573 


^a</v-IFUV<;  pnELlx.TK'ARY  data  O'V/02/76 CAPDE^L 


LEA^OOT  2«;  BTDC  TO  CL  ftPP  PEG*  HU>’=30g„_ 
EMPI^'E  TIMING  = 25.000 


MODE 


REC  04/01/76  12i0^t 19.052 

5.0000 


FAC  SEX15 


PGH  C003  RDG  2790 


NO.  SCANS  *5 


CONE.  AIR 


TC  vp 


PRESS 


paro^ftric  ppessupe 

CFM 


79.100 


rated  HP.=  160.00 


HC  RATIO*  2. 1250 


'60.105 


29.100 


lOA.  26 


DRY  FLOW 

■4'60.A5 


VAPOR  FLOW  PRESS  TOTAL 
1.5^27  14.508 


COMP.  FUEL 


COPLTNO  AIR 


TFMP 

70.484 


PRESS 

5.5031 


DENS ITY 
44. 899 


Turbo  flow  flow  trun  fpip 

^5,911  40.375 6.0540 


TF«P 


‘62.295 


UDFL-HOOD 

“279898 


OEL-HnOD 

3.5T3I 


FLOW  _ 

9939.3' 


P Ft -HUM 
"29.340" 


DEW-POINT 


29.009 


P!EL-HUM 


1 

29.340 


2 

9.8790 


HUM in ITY 
23.004 


~7,  h"?!)'  VAPOR  CO'p'R'ECTEO  H® 
0.528  25 65.278 


FNG.  C ONO. 


F/A  WET 


F/A  _0W , 

0.  086005  0. 085723 


EO'I.  RATIO  RpM-1  .. 
'1.2337  2352.7 


_RPM-2 

2'354.6 


TORQUE 

144.50' 


BMP  

'64.773 


l^T  CORPECTIOM'-'F-^rnp  ^ 0. 86247  " EXHAUST  MO  LE  . W T . = '27 .213 


Tx'H-AUSr^ETS-rrTTIO^mr  exhaust  flu**  kl»T-=T?5T7T 


HEASURFO  CONC. 


PART  PER  MILLION  WF T 
pp.M.  NOX  pPM 


1863.5 

C.OPPEC'’'FD  CONC.  TO  WFT  BAS  IS 


2'45.46 


CO  DP  V_ 

b.t'ot 

7.  0642 


"PER  CE'NT 
C02  0RY_ 

i d .i  s o'o  ' 

8.7879 


02  PRY_ 
0.1‘40'59 
0.12126 


JT 


HC 


FMISSinv  RATE 

EMI  ?SI  ON  _MAS_s_/*;:nDE 

“EM  I SSI  Of  HASSARATED  HP 

mode  fmis./sto.  cycle  7 


0.4907‘2 

_0.04°072  

0. 0003  0‘670 
16.142 


Nnx 

Q. 21199 
0.’021I99__ 
0.'D0013'249 
8.8329 


Cn 


"if.?  20 

3.7220 

0.023263 

55.387 


<■  'A  L‘£ ' 'i  ‘ ATIP  = 0.085216 

CYL  TF"P  DEG.F  CYTL 


''  EAS.  FUEL  ATP  _ R AT  tn_=__0  .C86005_ 
CYL-2  CYL-3 


niFF  MFAR.8  CAL.  F/A  PERCENT  =-0.91737 


“332. 21 


3'3  8.61 


3'44‘.''2  0 


CYL-4 

■ 440  .61' 


EXT  GAS  TEMP  DEG.F  FXT-l 
1540.9 


EXT-2 

-454.00 


E NGINE  OIL 


STILT 


FXT-3 
_10^A5  . 

DILP 


EXT- 4 
997  .30 


“ITx'tT" 

1098. 5 


■3PTTT 

1097.7 


M AN  1 F 0 L D_  y E_S  S UPE  = 18.3  71 


“rVNO  CONO. 


ppicjrE  ALB 
CELL  TP'-'P.  = 8 3.603 


137.05 

205. '76 

72.567 

101301)8 
149. °0 

D M 

7^01.? 

lAlPTl 

IA1RT2 

TA I3T1 
" 115.45 

50.771 

,50.195 

firl'p 

64.753 

— : np(_TAP 
4.8841 

popp 

^54.129_ 

“C  YL  . BAC‘K"p'R'FSS'URE  = 29'.T54' 


TAIOT2 
■'  5 5.879 

■'  FLOW 
3025.4 


ijCATFo  TF*‘P  = 82.837 


CnOLf'’  TEMP  = 52.006_ 


. NASft-l-EwlS  PRPLI«<!MAPY  DATA  0A70?/76  CAODCI  T PEC  OA/02/76  12:  l^s  07«3Si»  FAC  ,SgX15 PG*<  r.003  RDG_  2791 


LE.ANPUT  25  RTPO-’ 

IP  CL  APP  59 

PFG.  HUV=30’: 

vnnE  = 3.0000 

NO.  SCANS  = 5 

,,  FNGINF  TI'MMG  = 

25.000 

PEG.  BAROMETRIC  PRES5UPF  = 29.100 

1 RATEO 

HP.=  160.00 

HC  PAT  10=  2.1250 

•S 

COMP.  AIP 

TP  VP 

PP.FSS 

CFV 

ORY  FLOW 

vapor  flow 

PRESS  TOTAL 

n 

57.375 

2 9.099 

208.41 

962.55 

3.4257 

14.765 

CPMR.  FUEL 

TFVP 

65.5°2 

PRESS 

5.3849 

OEMS  ITY 
45.029 

TURBO  FLOW 
76.192 

FLOW  TRON 
72.802 

EPIP 
5. 0420 

COPLtMG  AIR 

TEVP 

UPEL-Hpnp 

DPI  -Mfinn 

FLOW 

PEL-HUM 

OEW-PniNT 

60.  114 

; 3..;  "1  80 

3.9358 

10704. 

36.006 

31.004 

REL-HUM 

1 

36.006 

2 

15.015 

HUM lOTTY 
24.913 

r H2P  VAPPR  c 
0.57208 

npPECTED  HP 
157.88 

* 

ENG.  CPNO. 

F/A  PRY 

F/A  WET 

EOLI.  patio 

RPV-1 

Rpv-2 

TORQUE 

BHP 

r ' . . 

0.075634 

0. 075366 

1.1289' 

2693.6 

2696.4 

296.75 

I5  2.f9 

WiFT  C9Rp”ECTIT!»‘rrACT"^"'*~0,f?A739'  ' "“FXHAUST  MiL’E^'~WT.’’=  2R.  C3’6  “f'XHAUS'T’TFf’lSrT'y  = 5.  E)<HAUST 'FLOW  RATE  * 14309^ 


>ART“p'FP  MILLl  ""'  PFR  CENT 

PEASURPn  COA'C.  HC  pp*1  MOX  PP'<  C3  ORY  Cnj  OPY 

r.nppECTFn  conc.  rn  basis  ^ 

HG  Mnx  rn 

FrTiSSTnM  r'atE  “0.6i8Ar  n2333"  ■ 46.120 

EYISSIPA'  MASS/MnriE  _ ___  : 0*2306 

"pA’rssinN  masS/Pa'tFO  ~ “i“^9326p-65~  a.PRAlF-O?"”  O.OOIA 

Mpnp  .f/MWSTt^  CYCLE,  g 1.0171 2,  5694  ■ ■ 3 .4316 

CAI.  . FlIEI^  HR  PATI  P - 0.078151  PEAS.  FUEL  AIR  R AT  TP_  = 0 .0756_34 OlFF  MEAS.C  CAL.  F/A  PERCENT  = 3.3271 


CYl  TF'^P  OFG.F 

CvL-1 

CYL- 2 

CVI.-3 

CYL- 4 

424. 04 

435.93 

423.68 

213  .92 

■ - 

EXr  GAS  TEMP  PEG. 

F EXT-1 

PXT-2 

FXT-3 

FXT-4 

S'FxT'^T  5EXT-2 

90*5. 9^1 

-20.736 

1174  .,6 

1244.3 

1355.6  1355.6 

E MG  INF  Oil 

FO  IL  T 

SOILT 

niLD 

manifold 

PRESSURF  - 28.169 

1 89.4  0 

192.44 

73.507 

OYAO  C.OND. 

TO  SOU 
?Q2.72 

RDM 

2650.2 

CYL. BACK 

PRESSURE  = 29.279 

INPUCT  ION  AID 

lA IPTl 

IAIPT2 

TAIRTl 

TAIRT2 

56.986 

57.375 

139.54 

55.161 

OiRIFICE  AIR 

Tr**n 

.031 

"pel  TAP: 
3.9235 

OP  F'5 

5^f.081 

PLOW 

2727.3 

* 

CPU  TF-P.  = 8P. 

14^ 

uirATco  ycvD 

= 8R.990 

Cnni.ER  tfmd  = 50.194 

^ ........  . ^ -7-  ■ ■-  ■■ 

P2  dry 
“6  08  6 40  9 
0.073222 


iO 

413" 


<T> 


MA^A-LEWIS  PKFUMIMAPY  data  0^/02/76  _JADnFM P.EC  3^/02/76  12;  27:  OC.BJ^ 

LFAMOUT  nfpr  Tn  CL  APP  59  PEG.  HUM=3Q-r  » ^»0000 NO.  SCANS  -_5 

’T..r,MC  TTMiMr.  = ,.;.onn  PEG.  PARPMEniC  PRESSURE  = 20.110 RATED  HP.=  160_._00_ 


PGM  C003 


P.OG  Z79Z 


HC  RATIO*  2.1250 


FN'CINf  TTMIVG  = 25.00C 
CPMB.  ATP  TP«'P 


TP^^P 

59.608 


PRESS 

29.-04? 


COMP.  FUEL  ^ TPf'P  Pi 

69.369  5. 

CCnuiNO  A!R  • TE”P  . _ j JJj 

~~  ~ 62.871  ? 

PEL-HUM  ~T 

3 1.531  8 

FMO.  rOVO.  E6  A PPM _F 

— _ — ^ 0.  075010  0 

WFT  CPRPFCTIO^'  FATTHP  = 0.85154 


PRFSS 

5.4080 


TE”P 
62. 871 


31.531 

_F/A  PPV__ 
0. 075010 


IJPEL-HPOD 

2.0906 

_ - - 

8.5749 

F/A  WFT 

'O.  074754 


CFM 

167.2  5 

DENSITY 

44.928 

PFL-HPnn 

3.5832 

■wjmTd'ity~ 

23.907 


PRY_FLPW 
'7'63.'5e  ■■ 


VAPOR  FLOW  PRESS  TOTAL 
“276078  14.594 


TURBO  FLOW  FLOW  TROM 
57.369  57.?76 


FLOW 
“9  940.9 


_REL-HUM_ 

3r.53i' 


FPIP 

6.0480 

_DE W-POINT 
2%9'8"9 


“070  "VAPOR  CpWECTED  HP 


0.54899 


FOU.  RATIO  RPM-1 
“i7i195  2429".1 


120.50 

_RPf'-2 
2430.  "2" 


TnROUE_ 

"'258775 


BHP 

119.67 


"EXHAUST">0LF.  WT.  ="28.089' 


— ^ ^ “part  per  hi llTom  wf t 

mfasurfo  cr*'c.  hc  pph  

^ 1283.0  1159.4 

CORRECT EP  CDMC.  TP  w"^T  BASIS 


CD  DRY 
4. 73' 19" 
4.  02  94 


■“P'EP  C'E'Kif 
CP2  PRY 
■"li;9R6P"' 
10.2  06 


TimAUST  DENSITY'  = 


P2  DRY_ 
“'O'.lB'ig?' 
0.15491 


“EMlSS'rPN  BATE 

F M 1 S S I PN ^_S  S /]^P0  r 

EHISSiOH  HASS/P.ATEP  HP 
HfOE  FMTS./STP.  CYCIF  7 


HC 

"o:5'215? 

_0. 043460 

0'.'00C2  7162 
14.296 


NPX  Cn 

"f.5'622"  '33.122 

0.13018^ 2. 7601 

0'.'36031363  "*0.017251 
54.242  41.074 


CAE  .FI)FL  AIR  RATIP  = 0.0'^6778  HFAS.  FUEL  A I R R AT_t  0__- Jl__.  0 
CYL  TFHP_nFG.F__  cyl-l„_^_.cyl-2. FT!;-vo-- •-•---jlb  aV  ' 


niFF  MFAS.S  CAL.  F'/A  PERCENT  = 2.3583 


fngia'F  oil 

DYI'E  cdmd.  ~ 

IHPUCTIPN  AIR 
"p  r'i  'm  CF  A I'R 
CRL  L T Fvp  . = 


CY  L-1 

Cvi-2 

CYL -3 

39  0.  15 ' 

406.  14* 

418.18 

F FXT-1 

Ext-2 

F*Xf-"3“" 

1327.3 

-4  54.  00 

0 

' 

EOtLT 

smuT 

OILP 

187.74 

236.11 

72 .707 

F”XT-4 

1141.3 


SFXT-1 

1286.3 


SEXT-2~ 

1286.9 


“to ROUE 
233.94 

JA  IRJl 
59r29T 

“fFHp 

85.086 


"rdh 

2347.7 
lA  IRT2_ 

“597568 

■"iTEL't'A'P" 

4.9051 


MAVlFniD  PRESSURE  = 26.379 
“C'Y'L  ;e"A'CK  TRESSURF  = Z9.Z2T 


TA  IRTl 
135.46 

“OpFo" 

54.164 


JTAIRT2 
55  7233' 

■"FL'nw 

3030,1 


84. 891 


I4t;)vyci;  = R3.094 


COOLER  TFHP  _=  51*699_ 


PG»t  C003 


N PRFLIMTNA^Y  ^)^TA  0'»/02m_ 


CAOnEtl  REC  0^/  02/76  12;  30;  56^^ 


FAC  SEX I 5 


ROG  2793 


LEA^’OUT  25  BTnC  TP  CL  APR  59  DEG.  HUW-307 

?S.000 


mqoE  = 5.0000 


NO.  SCANS  ° 5 


FNGINE  TIM  INO 


C QMB.  ai r 


TEMP 

60.511 


PRESS 
2V.  Ill 


PAPPMETRir.  PRFSSLIPp  = 29.11^ 

CFN 


RAT  ED  HP.^  160.00 


HC  RATIO*  2.1250 


PRY  FLOM^ 


103.95 


'A68.08 


VAPOR  PLOW P RESS  TOTAL 

U5BA2 


lA.All 


COM3.  FUEL 


TPMp 

72.1P6 


PRESS 

5.51B1 


-nFMSTfy ^flWn - FLOW  FLOW  TRON  FpI P 

aLr54  46.236  3R.0»7  ^?2_ 


COPLINO  AIR 


TfP  __ 


UPEL-HfinO 

“2.9417 


DFL-HPpr^ 

-375447" 


FLOW 

■9B49.'3“ 


RFL-HIW 

'29.881 


dew-point 

■29757'4 


PEL-HUM 


0.  30003_ 


HU'VinTTY 

23.590 


“3j"H2n  VAPOR  CORR  ECt’ED  H?” 
0 . 54401  68  -514 


F NO . CONO. 


F/  A DRY  F/  A W FT_  FOU . , R AT.IO__R  PJ-  ^ 9-9 If. 9 B7 

0' 08 12  82  0.  081008  1...13  . ? • 


~WFT  CnaPECTION-FACTPR’  = 0.85788  EXHAUST  N3LF 


2361. U 


MEA  5IJRFn  C9MC. 


rrPPFCTFP  CONC.  TO  WFT  BASIS 


pJrt'"'’Fr  million  wet 

ppM_ _^inx_  PPM 

1751^^  403.48 


_cn  PRY 
6 76  5 80- 
5.7118 


PER  'CENT' 
CP2  nPY_ 
11.0I5D 
9.4491 


3O 


02  DRY 
"0  715  2 84 
0.13111 


HC 


Ef'rSS'inM  pate 
emission  mass/mode  

"EMIS'SIOi^  HASS/PATEO  HP 
mcpe  pmis./sto.  rY_a_=j;_ 


MPX 

0:447-17  0.34139  - Will 

0.044717 D;33413B  _ ^.9484  _ 

'o.ooo77'94a  o.3oo2i33r 

14.710  14.?7A  A3.B78__ 


c<:> 


CAL  .FUEL  O-E 


...  ....n  - n nAlJft?  niFF  MEAS.C  CAL.  f/A  PERCENT 

ME  AS.  FUEL  ‘ _ 


CYL  TEMP  pfG.F 


_CYL-l__ 

333.-99 


^L-2  _ 

' 341.-51 


CYL -3 
'■3-47:32 


CYL-4 
494 .94 


EXT  GASTfm.p  OFr-.F  EXT-l 
1072.6 


FXT'-2 
-454. 00 


fngime  oil 


EH  U T _ 
■ IR6.Y6 


sniUT 

139.50 


E'XT-3- 

_11_50.0_ 

PUP 
-72  .Vq-t 


"SrxT^ 

1113.7 


“EXT-^ 

916.10 

MAN  1 FOLD  PRESSURE  = 18.377 


-SITT^ 

1112.8 


DYAO  cdnd. 


fp  P oil  F 
151.76 


qfp'M 

2311.4 


"C YLT.-B A CK  PprE'SSUO E = 29.166 


I M'^IICT  I r M AIR 


_iA  iRjr 
60:i50" 


_ U IP  T^ 
'507511 


TA^RTl 
-12  2;:  7 8 


TAIRT2 
--'5  s.B'se" 


"PR'fFiCP  ai'r 


fp-“P 

85,367 


“rTELTAP 

4.B355 


PREP 

54.175 


"FLOW 

3010.5 


C EL  L . T EM P_._f; .R4  _._7  70 


HFATFP  temp  - 83_.13^ 


COOL FR  TFMP  = 51  2_ 


MA<;a-I  FWIS  PPFLI«!MS'?Y  DATA  04/02/76  CADOFIl 

RFC  04/02/76  12:36:05.511 

FAC 

SFX15  PGM  C003 

LFAMOIIT  25  BTOC 

TP  CL  APP  59 

PFG.  HUN=30'^ 

MOPE  = 3.0000 

NO.  SCAMS  = 5 

FNCIAiF  TIMING  = 
rPMR.  A IP 

: ?5,000 

npr.-  nAPPMFTlir  PRFSSDPF  = 29.110  RATFD  HP.=  160.00 

HC 

RATIQg  2.1250 

TEMP 

PRESS 

CFM 

PPY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

57.520 

29.112 

208. 57 

963.81 

3.4555  14.716 

COMR  . FIIF.L 

temp 

66.739 

PRESS 

5.3675 

PENSITY 

46.998 

niRRO  FC'nw 

75.139 

FLOW  TRON  FPIP 

72.628*  5.9697 

CnnL IMG  AIR 

T?Mp 

unEL-HnPP 

PEL-HOnn 

FLOW 

PFl-HliM  DEW-POINT 

60.601 

3.0161 

3.5866 

9988.2 

36.108  3l.i59 

PFL-HIIM 

1 

’5.108 

2 

19.660 

HUI^IOITY  " H2D  VAPOR  CORR  ECTEU  HP 

25.097  0.57631  157.60 

FHG.  CnND. 

F/A  DRY 

F/A  WFT 

EOU.  RATIO 

PPM-1 : 

RpM-2  TORQUE 

9HP 

0.075355 

0.  0750P/6" 

1.1267 

2694.1 

296*25 

1 5 1 • 

WFT  C^RReCTinM 

FACTOR  = 0.8 

6636  FXHAUST  MOLb.  WI . 

= 28.060 

FXHAJST  OtNillY  = 

^ Ai  1 ft  U .i>  I 1 L w • J J 1 4^  1 C 

HFARIIP.FP  JC PMC. 
CnRPFCTFP  CPMC 

~ P ART  R EP 
HC  PPM 
' '1209.3 
. TP  W FT  8AS  I 

M'lLL'ini'  w'ft  '■ 
MPX  PPM 

CP  PRY 

PPR  CENT 
Cn2  PRY 

P2  DRY 

7 24.  95"  '" 
S 

5.  2568 
6. 6691 

11.765P 

9.9574 

d.i2273 
0.  I 03  08 

HC 

NPX 

CP 

« 

, FMISSIOM  RATF 

FMIFSI'^’''  '■'ASS/MPnF  ; 

FMTSSin''  M ASS/RATFn' HP  *" 
MPnF  F'MS./STn.  CYCI-F  % 

d. '62  139 
0.0031070 

1.2368 

0.3061739 

46.232 

0.23116 

"i .9619F-05 
1.0220 

3.85R7F-05 

2.5726 

0.0014448 

3.6399 

rm  riiFP  Ain  nATin  - n.n7H056  MFAS.  FUFl  AIR  RATI'^ 

= 0.075355 

DIFF  MEAS.K  CAL.  F/A 

PERCENT 

= 3. 5838 

C Y|  TF  OF^t*  P 

r.YL-i 

CYLr2 

CY  L-  3 

CYL-6 

A 2 8.06" 

*461.18 

"■"629.  74"" 

'225.69 

FXT  GAS  TE'-'p  P 

FG.F  FXT-l 
1076.3 

FXT-2, 

-7.3621 

EXT -3 
1191.1 

FXT-6 

129S.8 

SFXT-1  SEXt-2 

1354.3  1354.3 

F 7£iN5_FI.L 

pn  f 1 T 

SPILT 

nil  p 

MANIFOLD  PRF SSORE  = 28. 237 

■“  13  8."3'3~“ 

256.66  "' 

73.215'" 

nvNP  CF>^'P. 

TORQUF 

2R2.55 

R R M 

2616.0 

CYL.RACK  PP- 

ESSURE  = 29.258 

INDUCTIPN  AlP 

lAlRTl 

IAIPT2 

TAIRTl 

TAIRT? 

57.122- 

57.  52  0 

"l3  3 .47 

55.231 

'"c  Pj  p1  cp”  a i r ~ 

TPMP 
R2.216 

B2.RRI 

PELTAP. 

6.8529 

nPF3"  “ 

5^ .1^3 

Funw 
3021 .2 

f ,C|_  L T = 

hfatfp  tfm 

n =_83.157 

CPPIER  TFI'P  = 50.176 

..  NASA-LB'IS  PRFLlMINftRY  DATA  04/02/76  CflOngll  REC  0<»/0?/76  12:»B;27.901 FAC  SEX15 PG*I  C003  UPG  2795 

V.  LE  ANPUT  ?5  3TnC  TQ  CL  APP  59  OEG,  HUM=30T  MPDE  = 4.2000  ND . SCAJ^S  = 5 


FNr.t^JE  TIMING  » 25.000  DEG.  RAPOMEniC  PPE5SUPE  = 29. 1X0  RATEO  HP.=  160.00  HC  RATTCN  2.1250 


K 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS 

TOTAL 

n 

59.572 

29.107 

167.35 

763.62 

2.6259 

14.585 

rnMB.  FUEL 

TFMP 

69.601 

PRESS 

5.4170 

PFNSI TY 
44.92? 

TUR9P  FLOW 
59.915 

FLOW  TRON 
56.595 

FPIP 
6. 0534 

** 

CnnLlNC,  AIR 

TEMP 

UOEI.-Hnpn 

pEL-HPnn 

ELPW 

PEL-HUM 

OEW-POINT 

62.R35 

2. 9870 

3.5544 

9934.2 

31.769 

30. 109 

" 

P FI  -HU” 

1 

31.769 

2 

11.769 

HUMIDITY 

24.071 

T.  H2D  VAPOR 
0.55275 

CORRECTED  HP 
121.06 

EMG. 

: F/A  pry  ; 

F/A  VlFT 

EOU.  RATIO 

PPM-1 

PPM-2 

TDRQJE 

BHP 

0.0741 13 

0.073859 

1.106? 

2433. 6 

2435.4 

259.50 

120.24 

WET  CnRRECTIOA!  FACT-^  = 0. 

84753  EXHAUST  MnLE.^HT. 

= 28.164 

EXHAUST 

DEMSITY  ^ 

= (J7(y72923 

EXHAUSt  FLOW  RATE  = 11287; 

HEASURED  COMC. 

PART  PER 
HC  PPM 

MILL  I PM  WET 
MOX  PPM 

Cn  DRY 

PER  CEMT 
CP2  DRY 

02  DRV 

CORPECTEO  CnVC. 

1253.7 

TP  WET  BASIS 

1163  .7 

'4.7176 

3.9983 

11.9840 

10.157 

0.17032 
0. 14435 

HC 

MPX 

CD 

EvrsSTfiN  rate 

EHISSinr'  MASS/‘inOE 

0.50787 

0.042322 

1..5626 
0. 13022 

32.754 

2.7295 

FMISSICM  MASS/RATPn  HP 

Mf’pF  fmis./std.  cycle  f 

0.00026451 

13.922 

O.OOCai385 

54.257 

0.  017059 
40.617 

CAL.FIIFL  AIR  PAT  IP  = 0.076791 

meas.  euel  air  PATin 

= 0.074113 

D!FF  MEAS.C  CAL. 

F/A  PERCENT 

= 3.5997 

CYL  TEMP  DEO.F 

CYL-1 

r YL-? 

CYL-3 

CYL-4 

390.24 

401. 51 

419.01 

415.  08 

EXT  GAS  TEMP  OEG 

.F  FXT-i 

1674.2 

EXT-2 

-454.00 

EXT-3 

1122.1 

FXT-4 

1125.0 

'TE'srr^T— — 

1285.  1 

■“5IXT-2 

1285.7 

EWGIME  PIL 

FPILT 

SPILT 

OIL? 

MAPI  FOLD  PPESSUPE  = 26 

.354 

t 

IR7.32 

95.  3 42 

72.703 

DYMO  CPMO. 

TP ROUE 
254.84 

RPM 

?395.4 

CYL, BACK  PRESSURE  = 29 

.266 

' 

T^;nllCTI^^;  air 

T AIRTl 

lAtET? 

TAIRTl 

TAIRT2 

59.1°3 

59. 572 

148.  35 

55.185 

PPIFICE  AIR 

TF'/p 

85.112 

p^ltap 

3.3000 

PP-FP 
54. 141 

Ft  nw 
2707.0 

CFll  TPMP.  = R4 

.27P 

HF at  fo  T FMR 

= 83.191 

CDPt  ER  TEMP  = 52 

.249 

_ _ ■ 



■ ■ ■ 

.. 

I 


N A$  A-L  PW  : s 


PPFLIMINARY  DATA 


OA^/02/76 


CAnOEI I 


REC  OA/02/76  12;53;55.583 


FAC  SEX15 


PGM  COO 3 


ROG  2796 


LEA^'nuT  25  BTOC  TO  Ct  APP  59  OFG.  mjM=30''' 
ENGIMF  TIPIN'G  = 25.000  riFG. 


MCPE  = 5.0000 


NO.  SCANS  = 5 


6 A P.P M FTR!C  PRFSSLIPF  = 29.11  ^ 


RATED  HP. = 160.00 


HC  RATin=  2.1250 


COMP.  A!R 


TCMO 


OR  ESS 


CFM 


58 .090 


29.105 


103.23 


nPY_FLnw_ 
■■V65.77'  ■ 


VAPOR  FLOW  PRESS  TOTAL 


IA.414 


COMA.  P()FL 


TFPP 

70.957 


PRESS 

5.5160 


density  TtIRPO  FLOW  FLPW  TRON  PTTP 

54.336  43.300  38.  365 6.0717 


cnnilNG  AIP 


_TC»^P_ 

6O“.0l7 


IJOFL-HOnD  PEL-HPOD 


2.9801 


■3.6381 


FLPW 
9921. 3" 


PEL-HUM 
30.  36T“ 


DEW-POINT 

-28.2T9' 


■r EL-HUM 


1 

30 .367 


47.213 


HUMIDITY  y'h2P  vapor  iTORPECTED  HP 
22.068  0.50677  66.233 


EMC.  COMP. 


JM 

0.C82369 


_c/A  WFT_ 
J'.OBZfOO 


_Fmi.  PATIO  RPM-1 
iT?294' 


■2354.2 


RPM-2 
2355.  8’ 


JOROUE_ 
147. 03 


_BH^P 

65.907 


WET  CP  PR  ECT I ON FAT^^  .=  0.8^75 ~El?MAUSf -J^O  L R E-XHAUST  OlNnW  = O.0niA6  HThAUST  FLOW  RAIt  * H02.  6 


'"part"  PER  MILLION  WFT 
ppfl  MQX  PPM 


MFASURFP  CONC.  

- 1757.2  407.48 

COPRECTED  CONC.  TO  WET  PAST  S 


SP 

6i64'88" 

5.7363 


"p  er  'cent 

_cn2  DRY_ 

11. 00  on' 

9.4905 


_P2  DRV_ 
0.  iTd'45 
0.12981 


HC 

"0744  aoT"" 

0.  044805 


"EPi  SSin.M  PATE 

FHISSIPN  MASS/MOnF  

EF"  IS  si  PM.  MASS/ P*ATFD""'HP  0 ^’00028003 

M OPE  EMTS./S TP.  CYCLE  S 1 4.738 


jrox  : 

07^4441 

0.034441 


CP 


'29:579 

2.9579 


“o:dO'02V525  ■“■'b. 01 8'48-r 
14.360  44.017 


C AL  .FI  I FL  A I P PAT  ID  = 0.081419  MfaS.  PUFL  A I,R„R  ALLb_f...  ^ OlEF  MEAS.C  CAL.  F/A  PEPCEMT  =-l«15.2.2_ 


CYL  temp  nEG.F 


CYL-1 _ 
"3  7 6 . "2  2 


CYL-2 
"333'.  34" 


CYl-3 

"337.66 


C YL-4 
■ 59'6.91 


"E XlTiTS  f EM P DE G . F R Xf-  I E X T- 2 

1830.6  -454.00 


EXT- 3 
1117.0 


E'  XT-4 
R48.24 


TTX’f^ 
1003.  1 


1092.4 


ENGINE  OIL 


ED  I L T _ 

186. 95 


Snil.T  _ 
'20'8.73 


PIL° 
■~7'2  .■319 


MANIFPLD  PRESSURE  = 18.240 


DVMD  CPMD. 


INTUCT  IDv;  AIR 


"D'PiFir'R  Ai'P 


TDROUE 
182  .48_ 

P IR  Tl_ 
■ 57:'728 

"tp"P 
O'*  .471 


■ n p M 
2304.7 

IAIRT2 

■88‘.09G 

"DELTAP 

4.9?7? 


"C Yl . B A CK  PPTSSilP'f  = 29.20’ 2" 


TAIRT1_ 
"105. '58 


prfr""' 

54.121 


TAIRT2 

55.120 

■~FLDW 
3043. 1 


ORiGENAL  Rage  t|S 
OP  POOR  QbALIlY 


NASA-LFWIS 


PRF 1 1 MIMARV  OAT  A 


04/02776 


r.AOnFT  T 


LFA^iPPT  ? RTPC  T-n. X I-  APP  F9  r>Fr,  HU^*  = 30  ^ ^ 

ENOIfF  7 J - I'*G-  = ?‘>.0  0 0 DF"  . PA  ROME  TRIP  PPFSSU°.E 


MODE  = 3.0000 


REr  04/02/76  12859; 53.712 
NO.  SCANS  = 5 


FAC  SFX15 


POM  C003 


ROG  27R7 


29.110 


RATEO  HP.=  160.0p_ 


HC  RATIO=  2,1250 


•.  _r,nMB.  ATR 

TCMp 

PRESS 

CPM 

CRY  FLOW  _ 

VAPOR  FLOW  . 

PRESS  TOTAL 
14.773 

ppip 

58.063 

29.124 

208.84 

964.70 

3.3198 

’"'ELn'/(  "tron"”” 
71.302^ 

CXWR.  FU5L 

TF  M P 
67.116 

PRESS 

5.3912 

Fens  Tty 
44. 9.8  p 

TURPn  FLOW 
73.017 

rnniivo  air 

UnEL-HOnn 

nEL-HPOO 

FLOW 

_PFL-HUM  

DEW-POINT 
3 o'.  3 69  ■ ■ 

61.250 

3.1420 

3.7094 

10218. 

33.989 

'CCRRECTED  1!?' 
_ 156.73 

PEL-HUH 

1 

2 

0.  2 82  03 

HUMIDITY 

_ 24.  08°._; 

•r  H?n  va'pcr 

_0. 55317 

ENO.  CriA'D. 

F/ A OPY 

F/ A W ET 

EQU.  RATIO 

RPY-1 

,PP''-2 

TOROUE 
'293. 66” 

0.  073911 

0. 073658 

1.103? 

2703. 0 

2705  .5 

WFT  rnROFGTION  FACTHR  = 0.853?? 
mFASUR‘^9  cnwc,_ 


EXHAUST  MOIX.  V'T.  = 28.101 


RAPT  PER  hulION  HE  T 

HC  PP‘-;  _ M'AX  PP’<  CO  nPY 

1089.  1 1019.0  ' 4.'0096 

CnDpFCTFD  CHNC.  TH  wet  PAS  IS - 


PER  CENT 

cn?  opy 

12.3 IPD 
10.510 


PHP 

15  i . l‘4~ 


F XH  A U S f ‘O  E N S I T Y ' = 0.  072967 


■0?  ORY 
'0.10431 
0. G09000 


EXHAUST"  FLOW  RATE  = 14243. 


'-J 


EMISSIOV  RATE 

F MISS!  O'"  ‘^ASS/ATnP 

'em TSStoM  ' HASS/paTET  HP 
pnnr  F’'TS./STO.  fYO  F_‘»_ 


_HC  _ 

0.55691 
0.0027846 
■1.74C4P-05 
0.91 E9P 


NOX 

1.7272 
__0. 0086360 
5. 3 9 7 5 E - 05' 

3.59P3 


cn 


35.377 
0.17689  • 
0.0011055 
2. 632? 


CAL.«yFl  AIR  RATIO  = 0.0  75406  keaS.  FUEL  AIP  R AT  in  = 0 . 0 739 1 1 fMFF  MEAS.R  CAL.  .F/A.PERCEWT_«_ 2.0  22 1_ 


CYL  TE"P  0EO.C 

fYL-1 

CYL-2 

CYl-3 

CYL- 4 

437. 82 

446. 14 

439.92 

554.09 

'ext  CAS  TEMP  CEC 

.F  FXT-1 

1 0 lA.if 

RXT-2 
1 63 .06 

EXT-3 

1135.9 

PXT-4 
1207  .9 

SE  XT- 
1384.1 

FNC IMF  OIL 

FO  ILT 

SORT 

nil  p 

MAMIFOLD 

PRF  SSURF 

188.67 

166.26 

73.479 

nY^0  COEC. 

THPOUP 

2 a?.  01 

DOH 

?e01.9 

GYL.F-ACK 

PRp  SSURF 

I E'PUGT  inn  AI° 

I A I R T 1 

lA  [R  T2 

TAIRTl 

TAI8T2 

'57.665 

58.063 

137.41 

55.437 

“ >pTf‘iV'e  ai’r 

" t’C'  V n 

'nFLTAP"”~"“ 

0.083108 

‘ ^ np“p  D 



FLOW  ■ 

30R.54 

r rr  1 T 0 . = 5 ? 

• ?'o 

H RAT  PR  TC 

0 = 8 3.R54 

''nri.  cp  'T'CMD 

SEXT-2 

1384.3 


PPFLIMIHARY  DATA  04^/07/76  CftDf)Elj_ 


N/iSA-LEViy 

t E A^■r»■’IT  ?■?  PTOC  TP.CL  APP  E*?  ^>£0  HUM  = 10_; 

FMr.l^JE  TT VIVG  = 2!>.0QQ__ QfJli- 

CP»«E,ATR_.  TFMP_  PRESS, 


M nn  E = 4.0000 


RCC  04/ 0?/76  I3t03: 16.532 
NO.  SCAMS  - 5 


FAC  SEX15 


PGM  C003 


ROG  2798 


RAPPMET^IC  PPFSSUPF  = 
CFM  


rate 0 HP.^  160.00._ 


HC  RATtO»  2.125_0_ 


58.  ISIS 


29.105 


PRY  Ftn^ ,_V/^nR  ELOW  PRg_SS_JTOT^ 

16  8.  8?  ■ TTOloV"  2.7159  15.600 


Cn*'R.  EUFL 


TFMP 

68.699 


PRESS 

5.5299 


I^EMS  1T~Y  TU RBO  FLOW  FLOW  TR ON 

55 . 9 56  56.696  


FPIP 

6.0261 


c pn  L LMfi:_  air 


TFVP 


62. 088 


JJDFI  -HPOn 

3. 1585 


_riFI  -HPOn 
3 763  86 


—Fi-OM  , 


10258. 


PFL-HUR 

33^723 


_pEW-PO!MT 

30.599 


P.  EL-HUM 


1 

33.723 


2 

6.6727 


HlJMTniTY 

25.669 


2:~f^20  vapor  CPPRECTEO  HP 
0.56  659___J.19_.9p__ 


EHO.  CPMOi. 


_F/A  VI FT 

"o7o7’2569  b.*072215 


F/A  riRV 


FOU.  PATIO RP"-1... 

l^oElfi  2532." 


ppr*-2 
'2535  78’’ 


TORQUE 
" 257733“ 


BHP 


119.  20 


WFT  f.noPECTIPM  factor  = 0,35206  EXHAUST  Y3LE.  WT.  = 23.303 


TiWAUST-OFn-^^^  exhaust  FLn«  RA.F  .-TT319 . 


— ^ - ^P  T PER  mill  I ON  WFT 

P FA 3U0  FP  JLOJiC_.___HC_PPM; ^ NLOX, .PPE _ 

\ “ " 1088.7  , 1509.8 

c PPPFC TFP  r.ONP-.  TP  HFT  3ASIS 


Cl  DRY 
'3.7073 
3.  15  81 


PEP  CENT 

_C-M2  np.Y  _ 
12.5350 
10.595  _ 


02  DRY 


0.23115 

0.19697 


“F  MISS  I PM  rate 
F w I S.S  I PH  MASS/  !1PD  E 


emis'siph  ' hars/pated  HP 
M 0 D k E M 1 S • / STP.  rYCLE.R, 


_HC,__ 

0.55250 
_0. 03 6867  _ 

0.0  0023  052 
12.127 


jonx  

770337 

_0.  16958 

0.00;0592 
70. 616  


CP 


25.959 

2.1632__ 

0.013520 

32.191 


C A L . F U F I ,A  I R P A TJ  P_  J75  J61. 
CY  I T FMP  PFG.  F _ _ _.CYL-J 


MF^S.  F!lEL.AIR_RAIIl.lP.q72569,,__n^^  P f-«£ENI^_J,6110_ 


56o729 


“XT  GAS  TE'mp'DEG.F  ExT-1 
1750.7 


FMOIMF  PIL. 


Fn  ILT 
“l8'7.  15 


OYAO  CPf-'P. 
IKPtlCT  IPH  . ATI 


TO POUF 

,7  77.59_ 

lA IPTl 

33 .2^3 


CYL-? 

"'509.01 

C YL  - 3 
"520.60 

CYL-5  

587.37 

EYT-2 

FXT-3 

FXf^5 SPXT-1 

SEXT-2 

1315.5 

-502.50 

1300 .9  _ 

i lhO  *0 .. 

26.605 



S3  U T 
'205.73" 

n 1 LP 

72.563 

- - 

C"yl7  RACK  PRE  SSURF  = 

29.220 

- 

'nPiFirF  A IP 


T C M P 

85.086 


1 MPT?. 
38.613 

“nFUTAO" 
1 . 0957 


TA  IR  T1 

'To^JE?' 

"■Ro'fo" 

35.037 


TAIBT? 

55.289 

’"flow  ■” 

1573.0 


.(latrc-  TC'ip  = 83.257 


CnoLFP  TEMP  = 52.933 


rq  t TP’P 


3?.on 


ROG  2799 


w «S  .;-L  EW I S PPFi  IMiMA'tY  r>ATA 


OA/02/76 


L E A nt'T  ?5  BTOC  Tr  Cl  APP  59  DEG  HUM  = 39  % 


:f^[ingn  PEC  0<>/0?/7&  13;09;01.Z92 

mode  g 5.0000 


FAC  SEX15 


PGM  C003 


>0*  SCANS  = 5 


FNGt^'E  T I M I 0 0_ 

Cn»’R  . AIR  TE”'’ 


n~G. 


S9  .997 


PR=SS_, 
’ 29 . 099 


PA  pnMET^lC  pP.PSSlIRE  = 29.120.. 


RATE7  HP.=  ISO. 33 


HC  RATlQg  2«I253 


■ 10  2.  67 


OPY  _FLOW 
462".  59 


VAPOR  flow PRESS  TOTAL 

K5819 


19.417 


CO«P.  FUEL 


TEMP 
y?  .998 


PRESS 

J>..„427L 


OEMSITY 

99.895 


TUR'Rn’ FLOW  FLOW  TRCN  FPIP 
39.  839  3.?*j440 


Pi?.U:MG..AlE- 


. TE"P 

62.795 


JPJEL.-Hnojl. 

2.99’2"9 


nEL-Hrnn_ 
3.59  62 


flow  __ 

'9995. 0 


R FI -MUM 

"36.759" 


DEM-PniNT 

29.779 


R FL-HLIM 


1 


30.759 


2 

13.885 


HiniOITY 

23.937 


j;"H7n  VAPOR  CORRECTED  HP 
0.59967  65; 999 


_EHG,.cnAin,^ 


F/A  PRY 

0.o’H610 


F/A  wrr_ FOU.  RATI.0_PPW-1  ... 

"6.076349  1.1939  2351.9 


RPP-2  _ 
2359.0 


TOR OOF 

"i95. I r 


P03P 

"697985 


WET  CnRRFCTinv  factor  = 0.85220  EXHAUST  MOLF.  WT.  27.956 


TxHAiJrraNTlTr'^'orma  EXHAUST  FLOW  RATE  * 6902.3 


M FA  SIP  ED  C ONC. 


papV  pFP  millIO'J  wft 
nr  ppH  Mox  ppm 

""isei.i"  600.66 


o op PF C TFD  COMC.  TO  WET  PASTS 


CD  DRY 
■ 5'.  29 10" 
9.9569 


■pFR  CPNT 
Cn2  DRV _ 
‘ ll.6?in 
9.996V 


£2  DRY_ 

"0^19399 

0.12271 


-i: 


•F'-TSSIOH  RATE 
E V I S ST  .ON..,._MA  S S /ifop  E 

F T S S 1 0''  MASS/PATEn 


nr  . ^'0X_  

0»39177  0.99336  22.3RI 

0.03°177_ 0,699336_...  2.23S1_  .. 

0.00029986  0.00030R35  0.013988 


MOnF  F«!S./STD.  CVCLF  Y 

12.887 

-„.;?'EAS., 

FUEL  AIR  RATin 

3 

* p.OTMjlp 
CY!  -A 

n T PF 

HFAS.C  CAL.  f/A  percent  = 2.1082 

f.AI  .FUEL„A1R.  p AT  10  f^_0_,0782.^ 

*• 

C Yl  TFMP  DEO.F  CYL-1  

“ " ' 339.96 

CYL-2 

'"391.09 

398. 91 " ' 

979.32 

' FXT  GAS  t'FVP  DFG.F  EXT-1 

1178.1 

-381.  10.__ 

FXT-3 

12  89.9. 

EXT-9 
1 032.3 

SEXT-l 

_1125£9^ 

SEXT-2 

1129.9 



— 

F HP  I HE  OIL 


EOIt.T  _ 
1H6. 83 


snit-T 
25  6.  of 


niLP 

"72.911 


V AM ! FOLD  PRESSHR E = 18.273 


dyno  CPHn. 

I MMun  tipm  _ai  r 


' OP  I p I C F AIR, 
CFLL  TPOP.  = 


toroUE 
139. 96_ 

r AtPTi_ 

59.500 

■ T F V P 

P9.  iV>8 


RPM 

2352, 3__. 

lAIPT? 
59. 907 

OELT  AO  ■ 
0.  037009 


‘rYr."BAC<  PRFSSORF  = 29.183 


TAIHTl 

132.99 

no,  . S 

59. 1 ?9 


TATRT2 

55.797 

FI  nw 
155.17 


83.292 


HoaTFR  TC“p  = 83. 26  8 


CfinL^R  TEMP  = 53.  501 


J 


NASA-UFVUS  PPFL  IMTA'APY  nATA 04/  0?/7ft  CApnEl  t • 155- 

LFA^'CUJT  ?5  PTO C TP  CL  APP  ''*^0  HU><  = 30  % “ ^ _!i_? *P ® 9 fi !-S •_ ^ ~ 

__PAT.L!iL  tth!np.,^?s.doq pfg.  barpmetmc  prfssuse  «..29. i?q 5* T?q..«PirJL6q. oq. 


PGM  C003 


POG  2800 


HC  RATIO=  2.125D 


CnMR.  AIR 

.T.FMP  __ 

PPFSS  . 

CFM 

63.294 

29, 142 

208.07 

cnNR.  fuel 

TFMP 

PRESS 

DF^ISlfY 

. 

...69.4  22, 

8,3?0.3„^ 

_44.927. 

rnOLlNG  AIR 

TFMP 

IlDFI.-HDon 

DFL-HnoD 

' 

63.491 

3.0944 

3.6474 

PEL-HUM 

1 

2 

HUMIDITY  7 

- 

?9  .023  . 

12.681 

22.2  84 

FMr.„  cnr-'D. 

F/A  DRY 

P/A  W^T 

FOU._  RATLH 

0,073263 

0.073028 

1.0934 

WFT  CORFFCTION, 

factor  = 0. 

88C"0  . , FXHAUST  r-ni  F.  WT, 

PART  PER 

fMt.LiriN  WFT 

MEASilPfP  CON'C..., 

.HP  PPM_, 

.MD.X  ,,PPN 

CD  DRY 

LOR  1,0 

991.30 

3.9348 

- CPPRECTF D C PNC. 

Tn  WRT  BASIS  . 7 - - 

__3.-3479  

" HCv  ■■ 

NDX 

..  EMLSSU  w"'‘"R  Af  E" 

0.54969 

1.570*9" 

FMlSSinV  MASS/ 

M'TE 

0.0027485 

0.3083544 

^ ""fmiss  ION  MASS/ PAT  Fn  HP 

1.7178F-05 

5.2218E-05 

MpriF  f m]  S./STO. 

CYCLE 

0.90410 

3.4910 

DRY  FLOW  VAPOP  FLOW  PRESS  T/ITAl^ 
062.02  '3.0584  14.782 

TtfPPO  "FCni''  FLPw'TRnN  "fpjp 
7A.08ft  70.477 6.0066  _ 


FLOW 

10132. 


G. 81102. 

PP'-'-l 
P696.4  ' ’ 

= 28.23  6" 

PFP  cent' 
r.n2  DRY 

12.  3970  " 

10. 8 AO 

rn 

34.427" 


DFL-HIIM 

20.023 


187.35 

ppt'-2 

2600.3 


DEW-POINT 
28.  860  ■ 


TORQUE 

"205.19 


RHO 

15175'5 


EXHAUST  'n'EVS  ITY  i 07073110  EXHAUST  FLOW  RATE  = l'4l64. 


"O. 091 700 
0.078035 


2.5616 


CAL  .PtiEL  AIP  :.RAT  IQ  2- 'Q_*525i?A9._*' ..  . EAS  A ^ A..  B.  A.7  lO . = 0.07326  0 „DJFf  NE_AS.J_  CAL  ._^M__PER  2.7311 


CYL  TE'-P  OEG.F  CYL-l„ 
441.46 

"E  XT^On"!? >~P"'l'iEG7F'"  F X 

, 1233.0 


EA'GI'iF  9IL_  F''- 

18 

DYNO  CnNQ.  T" 

30 

INTUICTICN  AIR !A 

■ np"i  Ti  r r~Ai'R  tV 

_____  _ .,7... .,,,88 

CELL  TRNP.  = 84.612 


f^ill 

18  3.7"5 


T^rouE 
.3  0 2..  .00. 

1 A IRTl 
50  ."0A2" 

■'Tr.Mp""” 

88.738 


_r  YL-.2. 
462.55 

.J72.61. 

soil  T _ 

~226. 34 

_262,6  . 2_ 

_i  ajrt:^ 
60.’204 

't)E  LT  a'p" 
1. 03  Q3 


CYL-3 
"445. 39 

Txt^ 

. L14.8^7_ 

EP_ 

73.315 


JlMRTl 
52.8  78" 

"rfRcp 

54.  1 5 1 


CYL-4 
"311. 63 

"extA'"" 

130  5.  2 


SEXT-1 
1395. 7 


SEXT-2 

1395.4 


HFATER  TF-"P  = 83.261 


MAN  I En|.D  PRESSURE  = 28.164 
”C V L ."back  PRESTuRE  = 29.304" 


J^AIRT?. _ 

55.537"" 

■""Fl.ni-i 

_ 1 433 .6_ ; 

CnOLER  TFMP  = 50.500 


NASA-LPWIS  opFLI^IVARV  DATA  OA/02/76 

CAODFn  RFC  04/02/76  13:22:56.072 

FAC  SEX15 

PGH  C003 

ROG  2001 

LFAMnUT  ?5  BTOC  Tn  CL  APP  59  f)FG  HUM  = 30  7 

MODE  = 4.0000  NO.  SCAMS  » 5 

FNf.rr'F  TIMIMC,  = 25.;330  DFG. PARnypT^  IC  PRESSURE  = 29.120  ^ATED  HP.=  160.00 HC  RATIO*  2.1253 


Cr:MP.  AIR 

TF  A P 

ORFS.S 

COM 

ORY  OLOM 

VAPOR  FLOW 

PRESS  TOTAL 

59.1 12 

29.042 

166.43 

758.01 

2.  5993 

14.596 

CO»'B.  ntEL 

TFMP 
fiR .503 

PRESS 

5.4200 

DENSITY 

44.949 

TURP.P  FLOW 
54.701 

FLOW  IRON 
54.  461 

FPIP 

5.9982 

CnPLIflG  AIR 

' TFCP 

IJOFL-HOOr) 

OEL-HOOD 

FLOW 

RFL-HUM 

DEW-POINT 

f.0.090 

3.0175 

3.6432 

9990.7 

32. 229 

30.069 

• 

RFL-HUM 

1 

32.220 

2 

2.6783 

humidity 

24.004 

X H?n  VAPOR 
0.55120 

CORRECTED  HP 
120.22 

FPG.  COMO. 

F/A  ORY 

F/A  HFT 

FOU.  RATIO 

RPM-1 

RPM-2 

TOPOUE 

BHP 

0.071847 

0.071602 

1.0724 

2429.0 

2430. 4 

258.31 

119.46 

W FT  CORRECT lOM 

F>'  via..  = 0. 

84933  '^XHAUST  I'OLF.-  W-T. 

= 28.355 

EXHAUST  DENSITY  = 0.073422 

EXHAUST  FLOW  RATE  « lllOl. 

Mf  ASlUREO  CnMC. 

PART  PEP 
H'“  PPM 

MILLION  WFT 
MOX  PRM 

ro  DRY 

PER  CENT 
ro2  DRY 

P2  DRY 

CnpRECTFD  CONC 

1117.6  1448.1 

. TO  WFT  BASIS 

3.6160 

3.0712 

12.5240 
10.6  37 

0.19002 

0.16818 

HC 

NOX 

cn 

F"ISSIP^'  RATE 
FfMSSinN'  MASS/'^POF 

0.44541 

0.037117 

l'.913l 

0.15942 

24.752 

2.0627 

F"!  SSI  PA'  MASS/RATFO  HP 
POOF  FMIS. /STO.  CYCLE  T 

0.00023198 

12.210 

0.0'0099639 

66.425 

0.012892 

30.695 

FAI  -Flier  AIR  RATIO  = 0.07A273  MFAS.  FUFL  AIR  RATIO 

= 0.071847 

OIFF  MFaS 

. r.  CAL.  F/A 

PERCENT 

- 3.3T54 

CYL  TFMP  OEG.F 

rvi-i 

CYL-2 

CYI  -3 

CYL-4 

395.48 

“ ■ 433.81 

417.57 

418.61 

FXT  GAS  TE"p  DEG.F  FXT-1 
RlO.ftA 

FXT-2 

-145.61 

FXT-3 

1154.5 

EXT-4 
1177.  7 

SFXT~l 

1308.6 

SEXT-2 

1309.3 

FMr,  IMC  PT  1 

FP I L T 

SOILT 

OILP 

MAMiFOin  PRESSURE  = 26. 

3 74 

“ ' 18  6 '.96 

167.62 

72.  603'  

DYAO  COAO. 

TOPOUE 
24 1.61 

RPM 

2340.5 

CYL. PACK  PRESSURE  - 29. 

117 

IMmrTTPW  Aift 

1 A 1 PTl 

I A I PT? 

TMRTl 

TAIRT2 

58. 777 

59.112 

39.690 

86.425 

PPIFICF  MR 

~ TF‘'P 

P3  ,R?2 

nFLTAP 
2. 9868 

ORFP 

54.133 

FLOW 

2383.8 

CFU  Tepp.  = 

83.040 

= 83.337 

CD'^LER  tfmp  « 5C. 

816 

r/ 

; ^ nr- 

FAC 

SEX15  PGM  C003 

ROG  2802 

ffj 

'jn  f*  APP  S<9 

HFG  HtlH  = 30 

S MODE  = S.OOOO 

NO.  SCANS  * 5 

ncA.  RARPMFTRTr  PRPSSURF  = 29.120  RATED  HP.-  l&O.OO 

HC 

RATIO*  2.1250 

f, 

% 

r Nil!  Nr  Il^"l^‘b  - 

t*5  ESS' 

CFM 

h'pv  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

r< 

•n 

f,  fjM  H * A I H 

60.A20 

29.121 

103. 8A 

'9_$'6.86  ' 

1.5320  14.406 

i'. 

ti 

CPt’?.  FUEL 

ESS 

R a*5p77 

D FALSITY 
AA .390 

tUPBO  FLOW 
97.384 

FLOW  TROM  FPIP 

36.499  6.0951 

IN 

r\pi  ^wmn 

FLOW 

RFL-HUH  DEK-POIMT 

.• 

f.nPLlMG  ftIR 

TE'*P 
• 61.A66 

SVOASA 

3.'5Y89 

10042. 

29.6bO  28.979 

i; 

(t 

RPL-HMM 

1 

? 

1 7 - A3Q 

Himoity  f H20  vAPOP 

2P-970  0.52797 

CrtoRFCTEO  HP 
65. 862 

>;  . 
• ■' 

P/A  WET 

FOU.  HATin 

RPM-l 

ppt,«_7  TOROUF 

BHP 

... 

' '■ 

•' 

■ 4 LM^  1 ! 4 

0.0T8179 

U. 07792^ 

1.1A69 

2358.7 

2360.  3 145.47 

63.3 

33 

7007,  % 

, 

WET  CPRRECTIPN 

FACT'’’  = 0.9Sfl63  FXHAUST  ”TLE.  WT. 

= 27.R27 

EXHAUST  OENSITY  = 0.0fXU6^ 

PAPT  PER 
ur  DOM 

MILLION  WET 
wnx  PPM 

Cn  DRY 

PER  CENT 
C02  ORY 

02  DRY 

H 

f:> 

'«■ 

1^12.7  628. 4R 

5.209A 

9.5918 

il.7100 

10.055 

C. 16160 
0.13ST5 

■w 

HC 

Nnx 

cn 

It 

"'FUrSsf  OM  FtftTF 

0.40S69 

0.5?407 

n n R 7Z. 07 

23.105 

2.3105 

M' 

ae 

pM  iSS  

FNIfSlbh”  f*iSS/PATFD  HP 

D.0002F3'55 

13.3AS 

''■0.000.3275’5 

21.839 

0.019991 

39.383 

tt 

CAUbFIJFL  Al8  P 

in  AfQ  QATin 

- 0.  078179 

DIFF  MEAS.C  CAL.  F/A 

PFRCENT 

» 0.063T37 

t’ 

% 

= U . J « 0^:4'^  ...  r:r/A.^  * V ^ 

CYt 

1 

■■ 

C YL^XF.’iS-PPr’  •F 

YU~  1 

“33  276*2 

339.65 

■C99  .’37  ' " 

981.05 

^ . 

EXT  GAS  TFMP  PEG.F  rXT-1 

EXT-2 

py.T-3'”' 

1 3 1 ^ -r  f“» 

■ FXT-9 
1 08  9.  9 

SEXT-1  S EXT-2 

1115.4  1119»I 

;. 

r. 



lu  • i 

n n p 

MANIFOLD  PPPSSUPE  = 18.352 

’T'' 

t 

FNGJUF^  PJ^L 

E 1 1 1 

1°F.P5 

■^'24^.71 

"71,975 

O w 
•*3  W 

a 

n^in  coHD. 

. TOP ODE 
1A"  . 20  ... 

RPH 

2273.0 

CYL.nACK  PRESSURE  = 29.189 

It 

...  - — 

* ...  ...  — 

...  . .. 



i 

, 

IMPTl  „ 

lAlPT? 

TAIRTl 

TA1RT2 

59.600 

IMP.UCT1PN  AlP 

...  .......  “ 

60.03T 

ft 3.  420 

169. 18 

rp  mcT  aIT 

fPN'P 

OELTAP"'" 

~"nRcp"  ■' 
59.09.9  .. 

P = 83  .351 

FLOW  “ 

1 088.9 

GPt  1 TF-‘D.  =__ 

4 PQ  6 

8?.P^l 

MC.^TPP  jpM 

rnni.  EP  TFMP  = 57.903  . , 

— - 

MAS  A-t,  puts  PPPl  1‘MMAPY  riATA  QA./0?/7fi  CADHPI J RFC  04 /02/76  13  :36M3.33l 

, FAMTIJT  ?5  qTDC  .m  Cl  APP  59  HFG  MUM  = 30  ? MPDE  = 3 ^ 0000 IHIIil. S C AMS  = 5 

= ?F.D00 OFr,._^ SAROIETR  IC  PP  FSSURE  = ?9.120  RATED  HP.=  160.00 


FAC  SEXIS 


PGM  C003 


RDG  2803 


HC  RATin=  2.1253 


COMR.  AIR 

TPnp 

PR  F s S 

C^^M 

FPY  FLOW 

VAPOR  ELnw 

PRFSS  TOTAL 

63.231 

29.163 

207.50 

957.86 

3,6im__ 

16.773 

C 01*  a.  FUEL 

JCMP 

PRESS 

5.6093 

PENS  I TV 
66.899 

TUPPn  FLOW 
65.309 

FLOW  TRON 
66.959 

FPf  P 
6.0018 

.•  p.nni  IMG  MR 

fCup 

UDFL-Hnpn 

PEI-HOPO 

FLOW 

PEI -HUM 

DEW-POINT 

63.275 

3.0958 

3.6612 

10136. 

36.  66  1 

32.  096 

P EL-HIJM 


EH.G,  .CnMDji  „ _ F/A  PRY_ 
0.06  7315 


_39.lVf 

,F/A  WFT_ 
0,067FM 


HU'iiniTY  y H?n  vapop.  cnppECTED  hp 
26.390  0.60509  156.63  

EOU.  PATin  PPM-1  _ RPM-?  TDROUF 

” l'.0l22  ' 26P0.0  ■ ■ 2590.2  '290.  2a' 


BMP 

16875V 


WET  CORPFCTinM  FACTOP  = a.86°56 


FXMAIJST  ►‘HLF.  WT.  = 28.630 


i'XHAUST  DEMSITY  = 0.076130 


EXHAUST  FLOW  »ATF  * 13866. 


PAFT  PFP  millIOM  WFT  PEP  CENT 

NEASUREp  COMC.:  HC  PP!'  _ NOX  PPC  _ C.T  DRY  CP2  PRY  _ <^Z  OPY  _ 

■'  P61  .68  207C  .C  iV8391  13.  6260  C.  19952  ” 

CPORFCTEDCOMC.  TP  WFT  BASIS  1,5626  11.606  0.16950 


F Hi  SSI OM  RATE 

F'l  lSSlov  ._MASS/''nnF__ 

FMTSS  I nr  "■'hass/rat  FD~  HP  * 

Jiir-F.  l-j'.s  jn  ._r  Yc  L t . 

F-U^F'-'FL  AIR  PAT  IP  =„  p .OTOJ*:!. 

r YL  TF"P  nEG.F  cvi  - 1 


ENG  IMF  OIL 


_HC  . Nnx  CP  ' 

o’.'6ra"?ir  3.6107  " 15.705" 

0.002C919  _ 0.017056  C.07B525 

'1.30  76F-05  '"O.OOO  1065'p~“  0.00069078' 

_P  . 6 8 8 1_2 7 . 105  6 I . 1 6 P.5 

MFAS.  FUEL  AIR  RATI"  = 0.067819 


DIFF  MEAS.C  CAL.  F/A  PERCENT  = 3.3809 


DYNn  COMO. 


IMDICTIPN  AIR 


PP I FICE  AIR 


CYl  - 1 

CYL-2 

CYL-3 

CYL-6 

662  .86 

669.00 

667.22 

926.26 

F 5XT-1 
1378.6 

EXT-2 

563.65 

FXT-3 

1669.9 

FXT-6 

1630.9 

SFXT-1 
161 8.6 

mn  T 

SPILT 

niLP 

MAMI  Fn|.n 

PRESSURE 

133.60 

172.55 

73.391 

THRmiE 

287.51 

PPM 

2539.7 

f YL  .PACK 

PPFSSUPE 

lAIRTl 

lAIF.T? 

TATRTl 

TA1P.T2 

59.926 

60.231 

161. 63 

55.550 

TFMP 

35.779 

PELTAP 

1.9998 

PREP 
56.2  59 

n.nw 

1 96°. 1 

n«4. 

HEATCR  TtTMp 

= 83  .392 

Cr>r>L  ER  TEMP 

5EXT-2 

1617.9 


PEI  L TF''P 


50.951 


o 


NASA-LewIS 


ppflimimaoy  oata 


04/02/76 


CAODFI I 


P.fc  04  / 02/75  1 3S40:11.582 


o 

< ; 

LEAMPUT  25  BTDC 

TO  CL  Aop  59 

PEG  HUM  = 30 

ff 

MnpF  a 4.0000 

NO.  SCANS  = 5 

r> 

ii 

FK'GINP  TIMING  ^ 

= 25.300' 

PEG.  PAROMETTIC  PRESSURE  = 29.120  RATEO 

HP. = 160.00 

HC 

RATIO*  2.1253 

*' 

cnfio.  /(IP 

TEMP 

PRESS 

r.FM 

DPY  FLOW 

VAPOR  FLOW 

FRFSS  TOTAL 

. -■ 

57.37«; 

29.104 

1 72 . 74 

789.76 

3.0570 

14.624 

CP«P.  FUEL 

TFMP 

6P.27" 

PPESS 

5.4425 

OEMS  I TV 
44.957 

TUPRp  FLOW 

55.099 

FLOW  TRON 
54.479 

FPIP 
6. 0621 

(\ 

COOL tVG  AIR 

TEMP 

inEL-HPnn 

DEI  -Hono 

FLHW 

RFL-HUM 

DEW-POINT 

1* 

60. SRI 

3.1846 

3.7963 

10295. 

38. 758 

32.494 

“N 

}• 

RFl -HUM 

1 

3R.7>-9 

2 

2.5243 

HUMIDITY 

27.095 

^ H20  VAPnR  CPPRECTED  HP 
0.62220  12C. 80 

FNG.  m*in. 

F/A  nPY 

P/A  WFT 

FOU.  RATIO 

BPM-l 

ppM-2 

TOROUE 

BHP 

■ r 

0.06  pop? 

j. 068716 

1.0296 

2 429.9 

2432.5 

259.78 

120.19 

WET  CnRP.ECTIOM 

F AT  TOP  = 0.8592  3 E XHAUST  MOLF.  WT 

. = 28.538 

EXHAJST  DENSITY  = 0.073892 

EXHAUST  FLOW  RATE  * 11466. 

,z 

HFASIJPEO  COMC. 

^PAPT  PEP,  “ 
HC  PPM 

ILL  I PM  WET 
MPX  PPM 

rn  DRY 

PFR  CFMT 
Cn?  DRY 

02  DRY 

VJ 

- 

V 

CQPPFCTcn  cpA:c. 

737.97 
TP  HFT  BASIS 

1994.6 

2. 3693 
2.0359 

12. 8600 
11.050 

C.71261 

0.61233 

- 

r» 

HC 

MPX 

CO 

cc 

FMISSinM  pate 
FMISSIPN  maSS/M'^OE 

0.30379 

0.025316 

2,7217 
O'.  2 26  81 

16.948 

1.4124 

j 

« 

EMISSinN  MASS/PATFO  HO 
MPpc  EVIS. /STP.  CVCLP  T 

0.00015822 

8.3276 

0.0014175 

94.-503 

0. 0088273 
21.017 

*■ 

rAL_.FIlFL  AIP  PATIO  = 0.069032  **fas.  FUEL  AlP  RATIO  = 0.06P982 

niFF  IMEAS. 

G CAL.  F/A  PERCENT  = 

1.3780 

C YL  TEMP  OEG.F 

CYL-1 

CYL-? 

CYL-3 

CYL-4 

- 

4'0  5.35 

417.00 

405.  30 

553. 81 

RXT  GAS  TEMP  DEG.F  EXT-1 

_:.„_,.,_.,l?40._6 

EXT-? 
-39. CP? 

FXT-3 

°65.?5 

FXT-4 

1271.5 

SFXT-l 
1344.  8 

SEXT-2 

1345.0 

..  _ 

...ENPL^F_r’IL 

EPUT 

SOI  LT 

niLP 

MAAlIpriLD  PRESSURE  = 26.969 

136.9P 

187.28 

72.343 

ovNO  r.oMP. 

TOPOUE 

265.73 

PPM 

2335.7 

CYL.RACS  PRESSURE  = 29.228 

__  rf'^'icTirA'.  AIP 

__  lA  IP  Ti.  ^ 

iAr«7'2 

TAIRTl 

TAIRT? 

. 

1 

57.3  7*: 

134.  69 

55.203 

nPiFirp  AIR 

TP‘-'p 

_ 83.023 

PELT AP 
1. 02  6C  , 

ORFP 

54.098 

FLOW 

1428.1 

CELL  TF'-P.  = B2.160 


HPATFP  TFMP  .=  H3.358 


Cnnt_FR  TF*’P  = 5 3.204 


m. 


D 


n«TA  04/07/76  CAOOEtl  RPC  04/02/76  13:44:06.659 

FAC  SEX15 

PGM  C003 

ROG  2805 

NASA— LEWIS 

30  T 

MODE  = 5.0000  NO.  SCANS  = 5 

LEA^i^^JT  25  BTOC 

PAROMPTI  I r 

PRESSURE  = 29.120  RATED  HP.=  160.00 

HC  RATIO* 

2.1250 

ENGINE  T1M1NG_ 

= 25 .000 

rPM 

OPY  Flow  VAPOR  FLOW  PRESS  TOTAL 

COf'R.  air 

53.723 

' r ^ L ^ 

29.116 

104.00 

“468.23  1.6386  14.408 

COMP.  FIIEL 

TEMP 

PRESS 

oensit'y 

jtiBRri  FLOW  FLOW  TRON  FPIP 

71.839 

5.5427 

j 


O • 


o ■ 


J 


cnnt  ifjr, 


PEL-HU” 


_TC»P 

61  .5S6 


IJT  f L -Hf^PD  DEL  -H.PnO 

V.0532  3.6776 


F 1.  nw  p EL-HLyj DEW-PnTNT 

10056.  32.919  30.209 


T 2 

32  .919  . 6.78  27 


HUMirTl  TY 
_24,696_ 


? H^nVAPPR  CnpRECfEP  HP 
_0 .5625^, 66^.  412 


E^’G.  ^ E/A__np.Y  .. 

“ ■ ■ 0.070613 


F/A  WFT_, .E0U._  PAirO.  PPM-l  ... 

0.070367  K053°  2357.2 


"wET~  CPPRECTinvi  FAriTR  = 0.5  5545 


FXHAUST  ^’PLP.  WT.  = 28.453 


M E A SyR.Ep.  C.PNC... 
CpP  P-E f.  TE  P CQMC 


PART  PEP.  «Ul10N  W'" 
H E P P M.  M OX  P P 

1115.9  1168.5 

TO  HFT  8ASIS  .. 


Cn_  DRY 
2. 6270 
2.2473 


PER  r.EHT 
r.02  PRY 
12.'935  — 
11.065 


ppf-1-2 ]Ln.R9i!?- 

235 8. 5 147.03 

F X H AUliTnTE^frY  ^ 


02  DR^ 
0.f8609 
0.24474 


^HP 

65'. 991 

0.073698 


EXHAUST'FLOH  RATE  = i824. 3 


CO 

O 


'T-~. ' 


— ^ 5 * -L  F w f s_.; P£F  1. 1 ‘vr  N AP.Y_!;^iI4 04/  oz  nt  _ 

LFAMPUT  ?»;  BTrC  in  ct,  APP  ^9  HFfi  HUM  = 30  ‘T. 


1. RFC  P4/0?/76  13:49;  21.03? 

WPOF  = 3.0000 


FAC  SFXl?; 


or.Mi  C003 


Ror,  2805 


NO.  s:ans  = 5 


JMCIM £ _T  1 M I mq  _= 

25.000 

PF3. 

PAOOMFTJfr.  PRESSURE  = 29.130 

1 RATED 

HP.=  163.03  HC  P 

CPMR.  AIP 

TF  ‘'P 

PRESS 

CFM 

PRY  FLOW 

VAPOR  FLOW 

PRFSS  T^TAL 

59.066 

29. 140 

209. 07 

965.49 

3.6683 

14.784 

ro*'p.  fuel 

TFMP 

PRESS 

OFNS  ITY 

TUP.RP  FLOW 

FLOW  TRON 

FPIP 

— 

70.217 

5. 4:PP6__ 

44.906 

68.312 

66.412 

5.9676 

CQPLTMr,  AlP 

TF>'P 

UOEL-HOOn  PEL-unoo 

FLOW 

PFL-HUM 

DEW-POINT 

62.340 

3.  OPOO 

3.  666P 

10105. 

36.207 

32.304 

HC  PATin=  2.  1250 


PFI.-HUM 

CrNP. 


1 

3p.-2Q7_ 


F/^A  riRY 
. 06"87fiT 


? 

.F/A  WFT, 
0.  05  85’S" 


Hl.i'MnrTY  7.  H20  VAPOR  fnRRFCTED  H’  ' 

. 26.596 0.61  073  156.41 

PATIO RPY-1 Rpw-2  TOROUF RHP 

1.C266  2 703.6'“'  2705.8'  292.65"  "150^65 


WFT  CnPRFCTinA'  FACrnp  = 0.85539 


FXHAUST  MILF.  WT.  = 28.555 


FXHAUST  DENSITY  = 0, 073937' 


EXHAUST  FLOW  RATE  * 140D5T' 


PART  PFR  MIILIOM  V'FT  PFp  CFNT  

'•‘FASUPFp  CO^'C. PPM  NOX  PPM C'T_np,Y  C02  DRY  02  ORY 

865.  09  “ 2142.1  ' 1.75'29 1 3.4560'  '"C^aiaffT 

rOPPFGTFO  COMC.  TO  WFT  »ASIS ; 11.51 0 0. 1 8235 


F Missies  RATE 

F MI SST  ON  MASS/MopF 

r H I SS  I 0,V  ■'  MA  S S/P  ATFo"  Hp  ‘ 


■“3^  — 

Q.4'3“49  8 
0.0021749 
■ 1.3593R-'C5' 


NOX 

'■'3  .'5  70  3" 
0.01785? 
"d. 30011157' 


ro 


15. 334 
0.07666R' 
0.03047917 


Mpne  FMIS./STO.  FYfLF  <■-' 

.0.71 543 

7.4382 

1.1409 

CAL  .F'lFt  AIR 

RATtp  = 0.07,0264 

,f‘5AS 

. _F.yFL  _AIP  R.ATIO  _=  3.068785  _ 

oiff 

cal  ._  Fj'A  j>_ERF^MT  = ; 

rvL.  T.FMP  QFG. 

F ..  CYL-1 

CYL-2 

CYl-3 

CYL-4 

"'fxt' OAS'  tfmp 

4-^1. 21 

439, 56 

440.09 

607.18 

PFG.F  E''T-1 

FX’f-2 
,573. 69_, 

FXT-3 

1494.9 

F XT- 4 
1371.6 

SFXT-1 

1416.9 

SFXT-2 

1416.0 

ENGIA'C  piL 

P"ILT 

S3ILT 

OILR 

manifold  PRF  ssure  = 

28.236 

18  8.  li 

249.23 

74.303 

OYNO  COND. 

jnp'nifp 

2?7.7»^ 

RPM 

CVL.PACK  PRF 

SSURF  = 

29. 292 

_lwPllCTir’M  AIR 

lAIRTl 

I A IP  T2 

TAIPTI 

TAIPT2 

58.'696 

59.065 

04.544 

55.674 

OPjATCF  ATP. 

j C D 

P4.331 

OELTAP 
2 .0407 

OQ 

54.174 

PLOW 

1990.7 

. Cn  1 TF“o.  = 

aB.Ff.-’ 

HRATP"'  TPMp  - R3.330 

CO”!  PR 

TF"P  = 

51 .654 

N ASA-LEWIS 


PP FL  1*1  !^!APY  P&TA 04/0?/76 CADDEl  1 


L FA*^nUT  25  flTnC  TH  CL  APP  “iq  riFG  HUM  = 30  ** 


yriDE  = A. 0000 


PFC  Qi»/02/76  13t5A;48.AB7 
NO.  SCAMS  = 5 


FAC  SFX15 


PGM  C003  RDG  2807 


EMGINF  T !.M IMG  = 25.000 
C r**^.  A 19  TF  M P^ 


PEG. 


B A P n M ETrtC  PP.ES SUPE  = 29.130 


P.ATEO  HP.=  160.00 


HC  PATIC=  2.1250 


59.53f> 


_PRFS_S__ 

29.1A5 


CFM 

176. 32 


JIRY  J^LOW_ 
807.  l‘9“ 


V APPB  FLOH  PRESS  TOTAL 
2. A 978"  14.623 


Cn»B . EDEL 


con  IMG  AIR 


TF**P 
71 .090 


PRESS 

5.4336 


DENSITY 
44. 883 


Tl)R8"n"  FLOW  FLOW  TROM  FPIP 

56.016 54.224  &.0_^1»„ 


_te5p_ 

63.258 


liriFI  -HOOD  OF L-Honp  FLO,'*l. 


3.1074 


3.8566 


10155. 


1RE_L-HU^ 

'28.714 


dew-pqimt 

28.149 


PEL-MU»1 


1 

28.714 


20.794 


humidity 

21.661 


VAPOR  CORRECTED  HP 
0.49'’40 |21j36 


FMG.  COMO. 


F/A  DPY  F/A  WET ■ 

■oT067176  0.066069  1.0026  2435.5 


PPM- 2 
"2“43'7.0' 


TORQUJ_ 

■260'.'l4 


RHP 

120.63 


WET  CORPECTIOM  factof.  = 0.85076 


FXHAUST  MOLE.  WT.  =28.672 


TXHAJST  OEMS  I TV  = 0.674238  EXHAUST  FLOW  RATE  * Ub37. 


MF A SUP  ED  COMC. 


PAPT  PF°  M ILL  lOM  "-'ET 
HC  PPM  tnx  PPM 


cn  DRY 


693.67  1978.2 

C OP pcrrm  COMC.  •'•n  wft  BASIS  


HC 


0.28980 

0.024150_ 


2. 5734 

2.  1894 

_vnx^  

2.7394 

0.22829 


pFo  CFMT 
C02  DRY_ 
“i2.706n 
10.810 


02  OPY 


OC> 

V 


0.80280 

0.68299 


CO 


■FMlRSIOM  RATE 

FMll5ri9V~"Mis'S/^^^  6.C0015  0'94  0.001426  8 

vmpF  rMlS./STP.  .CYCLF  X . 7 .?440_..^ 95.  120 


10. 497 
1.5414 

0.0096339 

22.938 


_CA1  .FU.‘:L.,.4jJ?  .°ATTP  = 0.070067 
r YlL  tERP  dfg.f 


r-FAS.  ^UFJ,  AtP,PATin_=  0.06717_6_.__DirF_HE_AS^CAL.  F/A  PE^Cj_NJL.=_^?iZ_ 


CYL-1 
' 407.83" 


'Fxt'GAS  TpMP  DFG.F  FXT-1 
1104.3 


F Mr. IMF  riL 


FPTLT  _ 
187.09 


"DYN9  cgmo. 

IMPUCFIPM  AIR 
■ pp'fr'f  cFlirp' 


TPPDIJF 

26  0.  23^ 

lAIPTl 

59.130 

■"fF»'P 
OF. 1 12 


CYL-2 

421.09 

CYL-3 
A06.  64 

CYl  -4 
490.40 

"F'xt-T”" 

EXt-3 

1 

SEXf- 1 
1346.1 

SEXT-2 

1346.4 

■ 

2?  7 ._7  8_ 

27. 191 

S9II  T 
■100.34 

OILP 
72. 5 70 

PPM 

■ 'Tyl^oa'ck 

■PPE  SSUR'f""^ 

29.  276 

_ 2363.7. 

IA1RT2 
■ 59.537 

TAIRTl 

76.914' 

TAIRT2 

55.100 

" DF|  T AP" 
1.9979 

~ PRFP  . 

54.13.6 

F13W 
1969  .A 

..  

. . . 

HFATfP  TFMp  = 


CFirLJ  R TF'IP  = 53.267 


r FI  L T F'-P 


e A . 2 1 7 


B3. 316 


NASft-LEWIS  PP.FLIMIHAPY  PftTA 


04/02/76 


CAOnFI I 


RFC  04/02/76  13:59; 34.014 


FAC  SEX  1 5 


PGM  C003 


ROG  2808 


MODE  * 5.0000 


NO.  SCANS  » 5 


IMF  TfMTMr,  = 

i : — li-i- 

2 5.000 

npp.-  HARPMFT^ir.  PRESSURE  = 29.130  RATED 

HP.=  160.33 

HC  RATIO*  2.1250 

rnMQ,  AfR 

TEMP 

PRESS 

CEM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

60.186 

29.124 

103. 12 

463. 91 

1.5225 

14.397 

CPf'B.  FtIFL 

TF  MP 

7^ •B67 

PRESS 

5.5493 

DENSITY 

44.809 

TURBO  FLOW 
3 9.  113 

FLOW  TRON 
33.  81 6 

FPIP 

6.0582 

rnni  rwr:  air 

TFMP 

UOEL-HOPn 

nEL-Honn 

‘ FLOW 

P.El-HUM 

DEW-PniNT 

• 63.204 

2. 9P21 

3.5098 

0924.9 

29.288 

28.969 

RFL-HUM 

1 

20.288 

2 

15.C63 

HUMIDITY 

22.973 

% H2D  VAPOR 
0.52753 

CORRECTED  HP 
65.536 

F/A  npY 

F/A  WFT 

Foil.  PAT  IP 

PPM-1 

PPN-2 

TORQUE 

BHP 

0.072894 

0.072656 

1.08  80 

2353.5 

2385.5 

145.36 

65.002 

WET  correction  FACTOP  = 0.B5392 


EXHAUST  MOLF.  WT.  = 28.267 


“exhaust  density  = 0.073190  EXHAUST  FLOW  RATE  = 6821.2 


MFAiSUP.FD  COA'C. 


PART  PFP  ”tLLfO>J  j/FT 
HC  PP^'  NOX  PP” 


1165.1  1143.2 

fPORFCTFO  COMC.  TP  W FT  BAS  IS 


Cn  DRY_ 
“2. 8044 
2.4228 


PEP  CENT 
CP2  PRY 
12.8770 
11.124 


02  DRY 
0.26621 
0.22998 


HC 

MOX 

cn 

• EMIS5  RATE 

0.28532 

0.02B532 

0.92798 

0.092798 

11.998 

1.1990 

FN  I S S I ON  H A S S/P  A T FP  HP 
n/r;rc  fmIS./Stp,  rvCLF  Y 

0. 00017832 
9-3854 

0.00.05  7998 
3 3.66>6 

0.00749P8 

17.854 

r fli  PIIPI  ATR  RATIO  = n.P72397 

MFAS.  FUEL  AIR  PATIO 

* 0.072894  OTFF 

MFAS.E  CAL.  F/A  PERCENT  *-0.68170 

CYl-l 

CYL-2 

CYL-3 

CYL-4 

34Y.'12 

346.61 

359. 50 

?.9?.74 

F xT ' G ' A S “ T F « P ” P F.  r. 

7p‘  f xf^ 

ipsi, 1 

FXT-? 

3R3-S0 

“FXT4'3 

1505.7 

FXT-4  SEXT-1 

1113.1  1170.8 

SFXT-2 

1169.8 

F I ^'F  T'l  t 

FOILT 

SOILT 

niLP 

manifold  pressure  = 

18.447 

o Q 

187.07 

285.  9? 

71.819 

g 2 ■■ 

OYA'D  CriNn. 

“ ‘ToPOt,TF~“ 
14?. “I 

RPM 

2296.1 

'CYL.“8ArK  PPESSUBF  = 

29. 176 

< 

1 

15- 

*1” 

14  IPTl 
59.762 

! AIPT7 
60. 186  ‘ 

TATRTl 

165.78 

TAIPT2 

= IT 

■ - 

55.948 

i 

1 

! 

;S_SL. 

PPIEICF  AIP 

T P^  ' P 

_ 85.717  _ 
.611 

OFLTAP 
.2.0471  

H = ATFP  TP"P 

~nnFp'“ 
53  .508 

Flow 

2325.9 

1 

1 



r El  L T = “’? 

= 83.254 

COOLFR  TEMP  = 

54.2  57  _ _ _ , 

• 

NASA-LEWIS  PRELIMINARY  DATA  04/02/76 

CADOEI  I 

RFC  04/02/76  14:52:35.528 

fa:  SEX15 

PGM  C003 

ROG  2810 

LFAMOi;?  25  BTOC  rn  CL  Apo  59  OEG  HUN  = 60  % 

MGOE 

= 4.0000  MO.  SCANS  = 5 

(?..  Jr_25..  0 0P_ PE 

Cf!M3.  AIS  TPWP 


BARP.MET^IC  PRESSURE  = 29.130 


COWP.  FURt 
CnPLINO  AIR 
PEL-MIJM 
ENG.  Cnrn. 


TP  wp 

5fl. 249 

"temp 

-67.9P1_ 

TPvp  __ 
^.?.079 


.6?- 

_F/A  nqy_ 
0.'  081072 


PRFS5 

29.164 

PRESS 
!5.3  843 


QRM  

“ 167702 

'OEMS  ITY 
44.967 


ORY_FLOM 
769.03  ■ 


3 R AJ  Ep_Hp  ._=_  1 60  .^P_ 

VAPOR  FLOW  PRESS  TOTAL 
4’.8994 14.600  


HC  RATIO*  2. 


TURBO  FLOW  FLOW  TRON  FPIP 

54.446  61.536  5.0534 


UPEI.-Hono  OEL-HOOn  FLOW  -HUB OE  W-POI  N_^ 

2.  9428  3,5269  9851.3"  6?.285  " '45.420" 


2 

10.737 

F/A  WFT 
'0.'b80552 


HUMiniTY  » H23  VAPOR  Onp.RFCTED 
46.17  6 1.03  74  _ ___1 20.81 

FOU.  RATIO  RPP-1  TORQUE 

1.2100  ■ 2433.5"  ■ 2435.3  "257.88 


BHP^ 

"119.49 


i,* 

WET  CORPFCTION 

FACTOR  = 0. 

96004  FXHAUST  M3LF.  Wt. 

= 27.595 

" i 

ti 

PART  PFR 

MILLIOI'  WET 

PFR  CENT 

tl 

NFASUPFO  CONC. 

HC  PPM 

NOX  PPM 

C3  ORY 

C02  DRY 

02 

r 

1 5 86  . R 

754.09 

7.0326 

10.024D 

0. 

tc 

CnpoEC.TFO  C3NF. 

TO  WFT  BASIS 

5.9779 

9.2005 

Q.' 

cr 

HC 

NOX 

cn 

EMISSION  RATE 

0.65786 

j.0367 

50.140 

EMISSION  MASS/MPOF 

0.054P22 

0.086394 

4,1783 

FMISSinM  MasS/RATFO  HP 

0.00034263 

0.00053996 

0 .026114 

MOO F _E M J _S_._/ S T P . 

_cyrt^p_jr 

18.033 

3 5.  997 

62.177 

FXHAUST  3ENSITY'  = 0.07l'460 


CAI. FUEL  AIR  PATIO  = 0.082255  HEAS.  FUEL  AIR  RATIO  = 0.081072  DIFF  HEAS.S  CAL.  F/A  PERCENT  = 1.4589 


CYL  TEMP  OFG.F  CVI.-l 
■ 274.50 

Txt'T.'a’s'  "t'f  m p "of  g7  f'c  XT  - r 

1177.8 


FA'GINF  ri! 


DYAFi  COMO. 


IMOIJGT  inM  AIR 

ORIFrCF  a"i'r 


FT  ILT 
187.22 


TOROUF 

_259.20_ 

lA  IRTI 
~57.89l" 

~TFMp"  "■ 

84.525 


CYL-2 

'39i.22'" 

""FxT^2""~ 

-454.00 

_S3jLT 

“362.93 


ROM 

2371  .0 

_1AIPT2 

58.244 

Teltap 

0^051505 


CVL-3 

414.16' 


EXT- 3 
1311.1 

OIL^ 

"72 . 4 T5  ■ 


TM3  T1_ 
"■is. '589 

orf'r  ' 
54.002 


CYL-4 

285.96 

"FXT-4 

1124.9 


SFXT-l 

1238.6 


'SEXT-2 

1238.7 


MA'IIEOLO  PRESSURE  = 26.188 


CYL.  BACK  PRESSURE  = 29.189 


_TA  I R T2 
55.292' 


FLDVY 

203.33 


HEATFR  Tpmp  = 83. 638 


COOLER  TFMP  = 53.253 


83.77 


NASA-LEWIS  PRPLIMIMARY  flATA 

05/02/75 

CADOEf  f 

REC  05/02/75 

15:55:59.302  FA:  SEX15  PG‘»  C003 

RDG  2811 

UFANPUT  2S  BTDC  TD  CL  APP  59  PEG 

HJM  = 60  T 

MODE  = 

5.0000 

NO.  SCANS  =5 

FNfINE  TT'LIMG  = 25.000  OFG. 

BAROMFTRir  PR FS SURE 

=29.130 

RATED  HP.=  160.00  HC  RATIO*  2.1250 

y • 


-3,.  V, 


/ 


WAS  4-Lf-'':s 


PFFl  It'INAPY  lATA 


OV/02/76 


CAPOFII 


LFAwrUT  ? 5 p-  inC,  jn  c L _ A P P 59  DEC  HUM  = 60  ^ M pD  F = 3. 0 0 0 0 _ 

FWf^lMF  TI''S^'G  = 29,300  R APQKCt^  | Q P.PFSSURF  = 2'*.lA-0 


0V/Q?^T6  15; 07t03.5l6 
ND.  SCAA'S  = 5 


FAC  SEX15 


PG»1  C003 


RATED  HP.=  160.03 


HC  RATin=  2.1250 


rOPR.  AIR 

TFf'P 

PRFSS 

CFf* 

PRY  FLOW 

VAPflR  flow 

PRESS  1 

59.093 

29.117 

210. 33 

968.44 

6.2888 

14.802 

CnMR.  FUEL 

TFMP 
67 .590 

PRFSS 

5.3306 

OFNSITY 

44.976 

TURRG  FLOW 
83. 210 

FLOW  TROM 
80.32  7 

FPIP 

6.0204 

CPPLIHC-  AIR 

Tpwp 

unFi.-Hnpn 

nFL-HPnn 

FLOW 

PFL-MUM 

PFW-PO ! 

62.556 

3.0421 

3.5904 

1003  6. 

61. 632 

45.945 

RFL-HtIM 

1 

6 I ,632  ^ 

2 

17.0?6 

HU^'-THTTY 

■>’  H2P  VAPnP 
1.0438 

cnp.pECTEn  HP 

159.3  9 

JiNG  t..,C.nHD  , ; . . 

F/A  PRY 

F/A  V.'FT 

FOIL.  RATin 

RP«*_X 

PPU-2 

TPROUE 

0,082945 

0.082410 

1.2380 

2713.9 

7716.4 

295.29 

UFT  CORFFCTinw 

FaCT^F  = 0.85085  EXHAUST  NPLF.  WT. 

= 27.448 

EXHAUST  DENSITY  = 

PpASHRFn  COA’C. 

RAFT  per  MILLIPN  WFT 
Hf  PPM  MPX  PPM 

CP  dry 

PFp  rFNT 
CP2  PP.Y 

02  PRY 

■ 

CnPRFCTFO  CHMG 

1513.3 

. TP  5'FT  6AS  IS 

350.71 

7,  6621 

6.919? 

10.479P 

8.9161 

0.072987 

0.062101 

Hr 

NOX 

cn 

- 

» 

FPISS!  PA'  P ATF 
FM  1551  ON  MASS/Mr’OF 

3.80648 
0.  0C4 0324 

0.61957 

0.0030978 

70.26? 

0.35131 

FNISSinN  MASS/RATFn  HR 
Mpinp  C'"iS./STP.  CVCI.F  — 

2.  52  03F-05 
1.3264 

1.9362F-05 

1.2908 

0.0021957 

5.2278 

CAL  .Fun  AIP  RATIO  = 0.083976 

"PAS.  FUEL  AIP  RATIO 

= 0.082945 

PIFF  ME AS 

. C CAL. 

CYL  TF’'P  nEG.r 

FYL-i 

CYL-2 

CYL-3 

CYL-4 

424.63 

441. 19 

419. 56 

249.23 

~1;fxt^i  ' 

1313.8 

"SEX  T-2' 
1313.5 

Txt  GAS  TFHp“‘r'FG.F'  FXT-l 

1 187. 3 _■ 

FX  T-2 

-345, 91 

FXT-3 

840. 62 

EXT-4 

1115.8 

, fnginp  riL 

Fri  I L T 

SPILT 

GUP 

MAM  I FPL n PR  ESSURE  = 28. 

264 

' 18&.83 

257,88 

73.299 

OYNiR  CPN'P. 

, T9R0UF 
299,  P3 

RPM 

2636.6 

CYL. PACK  PRESSURE  = 29. 

283' 

INPUCTIPN  AIR 

laiPTi 

lAIRT? 

TABTl 

TAIPT? 

59.093 

135.43 

55.623 

f^!  Fir  F AIR 

T c V p 
85.349 

PFLT AP 
2.056? 

PRFP 

59.30? 

FIPW 

1995.9 

RHP 

152.59 

0.071070 


E XHAUST  FLOW  RATE  = 


. = a- 


eel'll  FP  TFMP  = 51.754 


ROC  2812 


'14845. 


r I T ri'  D 


1)9  UFP  TF'-'P 


03.7<)9 


NASA-LEWIS  preliminary  OATA  06/02/76 

CADOEtl 

REC  06/02/76  15S09S66.706 

FAC  SEX15 

PGH  C003 

R!»G  2813 

LEANOUT  25  BTOC  TO  CL  APP  59  OFG  HUH  = 60  % 

MODE  = 

6.0000  NO.  SCANS  * 5 

PNr,!MF  T .2?  .,p_qg 

COMP,  air  temp 


BaRQMPTRIC  PPESSUPF  = 29.140 


COMB.  FUEL 


COPLING  4IR 


R FL-HU" 


EMG.  Cnr.’0. 


TE*'P 
9 7.  49  3 

't'pTTp 

66.793. 

TEMP  _ 
'60.909 


6P.R7A 
_F/A  t)OY_ 

0.079731 


PPESS 

29.165 

PRESS 

5.3R8P 


CFM 

168.35 

OFMSITY 

66.997 


JIRY_FL0M 
765.02  ' ' 


a RATED  HP.^  160.03 

VAPOR  FLOW  PRESS  T3TAL 
’5.3i64  147609 


HC  RATIO*  2. 


TUPRO  FLOW  FLOW  TRON  FPIP 

61.106  60.996  5.9610 


IJOEL-HOOD  PEL -HOOD 
“2. 9679  3.62  86 


_Finw 
9898. 5 


PEL-HU^ 
"68. 874 


_r»EW-P[H9T_ 
47.366  ~ 


2 

50.501 

R/4  WFT_ 
"0.079101 


HUMIOITY 

60.620 


51  HpTi  VAPOR  COPPFCTED  HP 
1.1167  121.52 


FQU.  RATIO  PPM-1 
1.  1900  2636.3 


RPM-2 
2436."  7 


TORQUE 
259.23 ■ 


BMP 

120.18 


WET  CORRFCTIOM  FACTOR  = 0.86393 


FXHAUST  MOLF.  WT.  = 27.702 


WhAJST  DENSITY  * 0.071727 


PART  PER  MILLION  WPT 

PFR  CFMT 

H'FASUREn  C 

ONC. 

h:  ppm 

MOX  PPM 

cn  DRY 

rP2  DRY 

02  PRY 

1555.8 

766. 17 

6.  9976 

10.8220 

0.11689 

eopRECTFr) 

COMC. 

TP  WFT  BASIS 

0,90  53 

9.1328 

0.098668 

>• 

HP 

NPX 

rn 

. E'MISSION 

RATF 

0.66733 

1.9266 

69.690 

FNISSIO" 

MASP/vnoE 

0.053966 

0. '08  55  3 2 

6.1609 

EM  I SSI  9V 

mASS/PATFO  h° 

0.00C33715 

n. 00053653 

0.025880 

MiOOPEMtS. 

/STO. 

cycle  ” 

17.760 

35.638 

61.620 

C6I  .FUEL  610  RATIO  = O.O0??_63_  ^EAS.  FUEL  AID  datjP  = 0.079731__  OIFF  ME'AS.C  CAL.  F/A  PERCENT  * 3.1758 
CYL  TPwp  DFG.F  CYL-l  CYL-2  r.YL-3  CYL-6 


FAT. INF  OIL 


pniLT 


CYL-2 

CYL -3 

o 

393. 92 

41  5.  54 

■1 

FXT-? 

FXT-3 

5 

-654.  00 

878.02 

S^TUT 

riLP 

!2 

231.22 

71.971 

CYL-6 

651.06 

■ f yT-6 
1003.3 


SEXT- 1 
1251.7 


'S’EXT=^ 

1252.0 


P'YN<T  CP'^'O.  Tr> 

. 25 

INOIXTirM  AIR  I A 

57 

'0;RI  P T P.P^AIr”’  ' " TP 

83 

CPU  TF“'D.  = 0I.R79 


TP'dQUF 

250.79 


!A [HTl 
57. 131 

TP^TV 

83. 568 


DPM 

’336.0 

lAIRT? 

57.493 

nr. I t’ap" 

1. “813 


TAHTl 
151.89 ■ 

Ti'r  C D 

56,130 


mam  I FOLD  PRESSURE  = 26.392 
"CYL  ; P A CT“P  RES  SURE  29T 16  0“ 


TA  IRT2 
55.282 


n P'W 
I 966.5 


HFATPP  T P'*p  = 03.766 


:OPl.FR  TFMp  = 52.978 


29 

DATA  04/02/76  Cl 

AODEII-  REC  04/02/76  15;13;12.385 

FAC  SEX15 

PGM  C003 

ROG  2814 

tw 

61 

59  OEG  HUM  = 

60  % 

mode  = 5.0000 

ND.  SCANS  = 5 

M 

P/iRHMFT^  ff. 

PRESSURE  = 29.140 

RATED  HP.=  160.00 

HC  RAT10= 

2.1250 

•S 

llMIWG  = ?5»300 

PRESS 

DRY  flow 

VAPOR  FLOW  PRESS  TOTAL 

IS 

*9 

CD^R*  Aik  in”r 

58.678 

29.129 

103.33 

463.37 

2,9632  14.418 

CnMP.  fUEL 


TFf'P 
f)9  .SIS 


PPESS 
5. 49  OR 


DE’''SITY 

44.916 


Tukpn  FLOW  FLOW  IRON 
43.946  ^0*58B__ 


FPIP 
6. 1179 


com  t>'G  AIR 


, T'^f'P 


61.629 


IJDFL-HPOf) 

3.0496 


OEL-HPOP 


3.6574 


_Elow 

10050. 


PEL-HUM 
60.  019’ 


DEW-POINT 
44. 855" 


REL-HU»* 


60  .019_ 


2 

5.4925 


HUMIDITY 

44.76S 


~t~mO  VAPOR  COpTp.FCTED  HP 
1.0280 65.534 


ENG.  rnf'D. 


F/A  PRY 


F/A  .WFT^ 


0.087593 


0.067G37  1.3074 


FOU.  RATIO  PPM-1 
2348. 5 


RPM-2 

"2349.8 


_TDROJE 

144*75" 


BHP 


WET  CPPPECTlpM  FAC  0. 85480  EXHAUST  POLE.  ,WT.  * 27.094 


64;732 

FXHAUST  DENS  I T Y "=  0 . OTOl 53  EXHAUSt  FLOW  ftATE  * 


.V,', 


PART  PER  HILL  ION  WFT 

HC  PpH  _ >!0X  PP”  CrO-::P.^Y. 

/"2065..3"'"’’'  , "187.^44'  , 9,"28:i3 

copper  TED  CPNC.  TP  W FT  : BAS  IS  


= keasured  cnvr.. 


"PER  CF'MT 
CP2  PRY 
■■9.55330” 
R.1662 


0?  DRY 
■ O'.'l  3 953 
0.11927 


cO 


HC 


Amy 


Cn 


EMISSION  PATE 
F M I S S I OV^  H A S S /Hons  _ _ , ^ 
"FHISSroN  "MASS/P.ATFn  HP 
vnoe  FHi s. /STD.  cYriF  y. 


0.53576 
0.  053576 


0.00033485 

17.624 


0.16118 

0.016117 

“0".d00.10073' 
6.7156  


41.620 

4.1620 

0.0260fr 

61 .935 


C Al  • Fp  FL„  A ! o_,  .pat  1 0 =„  P .OWB  19  6 


HEAS.  FUFl  AIR  RATIO  = 0.087593  . GJ  FF.£E  A^^_C  AI^  EM 


■K 

CYL-l 

32TI95 

C*  N/  1 ^ 

fY  l - 

CYL"^ 

« CYL..T£J51P_PEG.F___ 

• Y L d 
' '33 5726 

L I u 7 

337.16 

' 547.  f>7  - - 

EXT  r.AS  TEMP  DFG. 

f'EXT-1 

EXT- 2 

-454.00 

EXf-3 
706,  18 

‘FXT-4'  SFXT-1 

975.32  1082.7  .. 

SEXT-2 
I 081  -4 

.801  .72 

c n f 1 T 

P T L P 

MAHIFOLO  PRESSURE  = 

18.787  

.. FMGIMF  OIL  

FniU  T 
18  7.i‘>" 

b 1 1 U * 

■ "'2  57*57" 

DYNP  C^ND. 

“Topo'uf 

» A = C C 

RPM 

2315.2 

C yl"."p  A nT"p  P F S'?!]  R F 

"^9.239 

• ^ — — 

i *+  “ . J 1 

lAIPTl 

'58.289 

lAl PT2 
■ 58.678 

TAIRTl 

ll34'?0 

TAIP.T2 

55.IU2 

. l>'H<.CTinN..A1R 

"T  R I?  fc  e A 1 ^ “ 

’“T'^  HP  ’ 

“"deltaF 

2. P°06 

OP  op 

_ 56.645 

“ ;flow,  ■ " ■;  

2 384.4  __ 

84.244  _ 

rPTL  TF'^P.  = 83. 

.61  n 

HEATFP 

1 f (>p  = P8  ,829 

CnniER  TFMP  = 

53.492 

_ NASA-LFWIS  _ _PPfUr  Tl'ARr.i>AT  A _ CAOpFII.,.  - 04/02/76  16:41:4^.652  . 

I f A^nnT_?^BTn£_TP  Cl-  flPP  59  DFK  HUM  = 60  J[ ^ ”'2'^.^..".^*°°°°  NO.  SCANS  5 __ 

'f'»k  ■gAPnMeT5J^£Lg2?.WRF„«  ?9.160  ^ATEO  HP.«  160.00 

r rptf  nPY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

_cp-._M, r.:BF5----r9!i5a- 

■ ..1 ?'rr;'n no  cc'c  HENS  I TY  TURBO  FLOW  FLOW  TRON  F PIP 

CW.  a.EL  T-P^  P»^S  nE»SIIV  ..  .TP.OP5  , 5.9817 


PGM  C003 


RtlG  2819 


HC  RATin=  2. 


_C0«Pj_AIP 
C0WF-.  FuelT 


PR  FSS 


5.9817 


! FFOLINO.  air 

TCMP 

59.762 

ljnFL-H"P0 

3.3014 

OFl -Hono 
■3‘.7999 

PFL-HU“"~ 

1 

66.348 

? 

=S4  .70^ 

hIWI  9 1 TY 

46.503 

FMO..  roA-n^ 

F/A  DRY 

F/A  VET 

F9|i.  RAT1P_ 

0.  080260 

0.079727 

1 . 1 979 

W'FT  foPP'ECT^^^'  FArTO'P  = 0.84586  FXHA 

- i-  — - -•  - ' — pa  rt  pep  '•'!  LLI  ON  vrt 

FFASURFO  rOMf  . . H’'  PP"'*  ,.„,,,  '^9^..,'”’;^ 

j^47o.o  451.74 

Gjpp ^ cr TFP  r QMF . TO  i‘i  f T P AS_t_^ 

__  HC 

'FMESSIOO’  RAT'’ 

ciu  tcc  THM  MARR/vrnF  0.00?P206 


3 '.7999  10502. 

HlW'lTtT'Y  7 H?n  VAPn 
46.505 1.0748 

T pnii.  RAT1P__  PP”-1 

27  1.1979  2698.3 

V X HATTS T”"" 9 I 'f  .'  Vt.  = 27.  660 


pn  -HiH 
66.340 


157.37 

RP.M-2 

2700.3 


DEW-Pni NT 
46.721 


TOPOUE 

294.00 


BMP 

151.04 


EXHAUST  DENSITY  = 0.071617  EXMAUST-fLOW  BATE  =“14761^.- 


09  99Y 
*7.046? 
^9601 

MO  X 

■"0.79387 ■ 
0.0039693 


PER  CENT 
Cnp  PRY 
lO.fl^?'^ 
9.1621 


•cMt'cct-nv’  PATt-  0.  YH412  u.cto.  63.900 

piMKlloL  MAS.S/vrnF  0.0039206  _ _0. 0039693  0.31950  

Ft-'{5SI9N  HASS/PATEO  HP  ' 2.4504F-05  2.4308E-05 

JncF  FMis./sVo.  cyole  t ..i.?897„ - - 

"cM.ruerMP  PAT.n>C.082282.  .FAS,.FyEL  AIR  RAT  19  = 0.080260  DIEF  ^E  AS.  8 CAL.  F ,A  PERCE  NT  = 2 .5  187 


02  ORY 

0.11997 

0.10148 


_ CYL.TFrAp  nEG.F 

OYL-l 

490.92 

CYL-2 
416. 14 

rYL-3 
393. 13  ■ 

r.YL-4 

'432.55 

0, A s "t  F*' P ' 0 EG 
fNGTNf  oil 

".F  FXT-l~ 
1275  .0  

F9  It  T 

EXT-2"“ 

-3°0_.  1.7___ 

S9II  T 

FXt-3 

^ 886 . 83 ; 

ni  t.P  

Ext- 4 
_ 709.68 

M an I FOL  n 

1257.; 

PPFSSURF 

141.54 

136.99' 

7 6 • .5  f ^ 

p v9'^“rn  r '*n ., 

T9P0UF 

RPM 

259.83  . 

2588. 4 

, 

inouctiom  air 

lAIPTl 

IA1PT2 

TAIRTl 

TAIRF2 

1...,.-,. - 

57.574 

57.855 

-23.838 

S‘EXr-2 

1257.3 

28.223 
*2  9. *2  80 


“■  r R*f  F r r A I R ~ T F N p 

83.  U9 

C FL  I TF'ip  , = 79.605 


DE  L T AP  npro 

2.0153  83.413  _ 

HEATE'’  TF9.P  = 83.23?. 


FI  nw 

1981. 1 

0.901,  FR  TFHP  = 51.312 


MASA-LEWIS  PP.FLIM1MARY  OAT  A 


C^/0?/7t 


CADOFI 1 


LEAMPIIT  25  BTDt  TP  CL  APP  59  DFG  HUM  = 60  7! 
FNC-INE  TIWIMC-  = P5.0CC 

Cr«B.  AIR 


MDDF  = <*.0000 


PECO  A / 02/  76  L6;4<*;08.175 
NO.  SCAMS  = 5 


FAC  SEX15 


PGM  COOS 


ROG  2820 


DFG. 


T = “P 


PRESS 


RARPMETRIC  PRESSURE  = 29.160 R£[  EO  HP  .»=  160.00 

VAPOR  FLOW  PRESS  TOTAL 


HC  RATIO*  2.1250 


CFM 


29.1,05 


166.81 


DRY  FLOW 
757.83 


5.0611 


1A’.608 


CCPB.  FUEL 

TCPP 

PRESS 

DFMS ITY 

TUPBD  FLOW 

63.967 

5.6061 

66.939 

65.830 

v5 

rrn  iMG  air 

■ TFPP 

UDFL-HPOn 

DFl  -HnD 

FLOW 

"60.691 

3.3089 

3.8680 

10515. 

PFL-Hiim 

1 

2 

MU'*  niTY 

" H20  VAPDR 

66.137 

11.165 

66.768  . 

1 .0735 

FAG.  CPMD. 

F/A  DRY 

F/A  WFT 

FOU.  PATIO 

PPM-1 

0.081913 

0.081369 

1.2226 

2629.0 

WET  rpPPFCTfPM 

FACTOR  = 0.8 

5927  FXHAUST  polF.  WT. 

= 27. 529 

PART  PER 

PlLLinP  WFT 

PFR  CF*'T 

pfasupfp  CPPC. 

HC  OP'*' 

MOX  PPP 

CO  DPY 

CD2  DPY 



. .«  . 

1668.7 

596.90 

6.6277 

11.123D 

CPRP'^CTFD  PTVC. 

WFT  PASIS 

5.5231 

R.5579 

62.07b 

PFL-HUH 
66.137  ■ 


120.16 

RPM-2 

2630.9 


5.9823 


DEW-POINT^ 
'66.331  '■■■ 


TOROUE 

'256.80 


BHP 

118.77 


- F XH ATjSrTTENS  fTY“ff:^r279 FJCFfAUST  FLOW'-RATE  * 1157 S'; 


02  DRY 
0.15091 
0.12'’68 


FMISSinP  RATE 
PPISSIP^'  “ASS/^PPF 
F PI  "^SI  on'  MASS/RATFO  HP 
POOF  FM1S./STD.  PvriF  T 


HC  

0.61027 
0.0F0P56 
0.0  00-^1  78"5 
16. 72P 


_2'0X  

0.3  2 2l'0 
0.0 68 509 
" 0.30062818 
2.P.  565 


CD 


66.609"" 
3.  8676 
0.026171 
57.550 


CAL.FUFL  AIR  RATir  = 0. 080769 PFAS^.  FIIPI  A I R P AT  I P * 0 .08  19  13  __  01  FF  J^EAS^^CAL^  PERCENT  '-l-f-JOL 


CYJL  

CYL-1 

378.26 

CYI.-2 

399.86 ' 

CYL-3 
393.23 

( 

EXT  GAS  T f'pp  D’EG. 

“f  vT-1 

FXT-  2 
_-6  56.0_0_ 

FXT- 3 

_9A7.5? 

EPPIMF  '•'IL 

FoiLT 

SOU  T 

PI  UP 

■ 156.65 

■"l97."8l 

72.671 

DYMP  PP^'D. 

‘ TOP  PI 

RDM 

2386.C__ 

1 

IKPUCT  IPA'  AIR 

_ 

lA  IPTI 

1 A I R T? 

TATP Tl 

_J 

■"53  .000 

SB.SPo' 

23.610 

pp'iTirF  AID 

"T'-'P  ■" 

8 2 .653 

' “ DFCtAP" 

1 .0397 

PRFP 



C'Fl  ( TDRO.  = PC. 

CO’ 

HF4TFP 

TFMp  = 83.186 

C-YL-6 

513.88 


■FXT-6" 
866.  15 


■'SFXT-1 

1209.7 


1210.  7_ 

PANIFOLD  PPESSlioF  = 26.272 


c'yl.baC'k  pressIirT'*  29.36r 


55. 589 

fLOM  ' 
1636.  9 


CnPLFP  TFHP  = 51.835 


MASA-I  ^W!S  PP.FLIHtMARY  DATA  OA/02/76  CADOE!  1 REC  04/02/76  I6t5Q;A9.3»5 

tEAMOiJT  25  BTDC  TO  CL  A"®  59  PEG  HUM  = 60  T MOPE  - 5.0000  NO.  SCANS  = 4 


FAC  SEX15 


PGM  C003 


RDG  2022 


EMC, IMF  TtMING  = 25.00C 
COMB.  AIR  _T  E MP 


BAROMETRIC  PRESSURE  =29.160 


COMP.  FUEL 
cm  IMG  AIR 
RFL-HUM 
EMC-.  Cn^'D. 


TEMP 
60. 112 


TEMP 

7^.220_ 

TFMP 
“6  2.649“ 


_5,a.6p6 

_F/A  noY 

o’.  078562 


PRESS 

29.159 


PRESS 
5. 5022 


CEM 

104.36 


OEMS  ITY 
44.879 


PRY  FLOW 
"467.69  ■ 


) RATEP  HP.=  160.00 

VAPflP  FLOW  PRESS  TOTAL 

3.1255  14.429 


HC  RATIO*  2.1250 


TURBO  FLOW  FLOW  TRON  F PI P 

42.114  36.742  6.0505 


UPEI-Hnno  PFL-Hnno 


2.9897 

2.3677 

F/A  V!FT 
0.078040 


3.6414 

HUM  I n nT" 
46.780 


FLOW  _■ 

■9939; I 


RFL-HUM 

■59. 606“ 


DEW-POINT 

46.022 


* H2n“VAPOR"TnBRFrTED  HP 
1.0742  66.682 


_F0U.  RATIO  P.PM-l 
uTtFeT  2351.3” 


WET  COPFECTIOM  FACTOR  = 0.84433 


EXHAUST  MOLF. 


= ?7l 796 


RAPT  PPP  MILLION  WFT 


MEASIIPEP  COMC.  HC  PPM 
1672 

CPRRFCTEn  COMC.  TO  W=T  BASIS 


F'‘ISSIOV  rate 

EMISSinN  mass/mppf 
EMISSIofT  mas’S/PATE6’"hP  ■ 
POCF  FMTS./STO.  CYPLE  ?! 


CAL.FUCL  ATP  RATI n = 0.080691 
rVL  TFPP  DEG.F  CYL-1 


NOX  PPM 
4”20.32 


HC 

o'.  4233  8 
, 0 .042338 
O’.  660264  61 
13.027 


CO  OPY 
6.4363 
5. 4343 

MOX 

0.35273 
'0.035273 
0.566 2 2b 46 
14. 697 


PER  CENT 
_CO?  OPY 
lT.'i33n'“ 
9.3998 


RPM-2 
2352 '.5" 


P2  op  Y 

■'OT14739”' 

0.12445 


TORQUE 

“l46.'78" 


BHP 

“65.712 


'27.323 

2.7823 

0.017396 

41.404 


PPAS.  fuel  air  RATIO  = 0.078562 


DIFF  MEAS.6  CAL.  F/A  PERCENT  = 2.9639 


CYL-1 

33a'."oV 


CYL-2 
’343’.  35  ■ 


r Yt  -3 
34? , 64 ■ 


CYL-4 

■309.30 


EXT  GAS  jFMP  DFG. 

F FXT-1 

937,54 

PXT-2 

-454.00 

FXT-3 
1C 55  .0 

FXT-4 sm-2 

974.66  1098.5  1099.1 

fmgime  oil 

FO  ILT 

SOUT 

niLP 

MANIFOLD  PRESSURE  = 18.V&4 

159.30 

22  5. 74 

72.227 

DYK'O  COMD. 

TOROUF 

149.58 

R P M 

?301.0 

C YL. BACK  PRE  SSURr“^~20  . 

INTiirTIPM  AIR 

lA  IRTl 

I AIPT2 

TMRTl 

TAIRT? 

69 .750 

63.112 

83.049 

56.235 

PR]t-iro  AIP 

TF»'P 
54. 244 

Of  LTAO 
2. 5500 

rRFP 

53.3-S7 

E 1 nw 
2210. 7 

rei L TPVP.  =:  P2. 134 


HFATFc;  TF”P  = 82,969 


CPOLER  TEMP  = 51.790 


* i . , . - ■ *•  _ 

■.. , --C  ,>  ->  • • ■ - 


« r ■ . I 


f.'ASA-^LFWt  S Ppril>MNAPY  DATA  O'V/02/76 CAOnEI  I RECOA/02/76  16:55:00.923 

LFarniJT  25  BT nc  .TP  CL  APP  59  PFR  HUM  = 60  ? wnOF  = 3.0000  NO.  SCAMS  = B 


FAC  SEX15 


PGW  C003 


ROr,  2823 


FMGIMF  TlMIMf,  = 25.000 


OAROMFTRIC  PPFSSUPF  = 29.160 


RATED  HP.=  160.00 


HC  PATrn=  2.1250 


Q 

CDMP.  AIR 

T rrwp 

59.960 

PRESS 

79.136 

CFM 

209.50 

PPY  flow 
964 '.'6  3 

VAPOR  flow 
'6.5515 

PRESS  TOTAL 
14.810 

- -■  ; — — 

Q 

COMB.  FUEL 

PRFSS 

__5^34  17 

DENSITY 

44.954 

““fURBP  'FLn'w’ 
78.555 

~FL“PW  “fRb'M 
77.450 

FPl  P 
5.9148 

„.C.nrjLrMC  _A5R 

T *^V  P 

‘"63.934'""  ■' 

uoFL-mnD 
' 3.0429"“' 

PFL-HPID 

3.6671 

FLOW 

10037. 

PEL-HUM 

67.503 

DEW-POINT 

47.136 

€ 

,“~PFL-HU“m‘  “ 

1 

62.503  

?"  ~ 
15.5  88 

HUMIDITY 

47.54? 

~r  H2D  VAPOR" 
1 .0917 

CPRPECTFD  HP 
157.76 

3^ 

: FNC._  COND. 

F/A  PRY 
■*’  0.080700“  “ 

F/A  WFT 
“ “01079748“ 

FOU.  PATin 
r.'l9B4" 

P P'-'-  1 
^ 270] .4 

RPM-2 

7704.1 

TORQUE 

293.40 

RHP 

150.91 

WFT  COPTFCTIOM  FACT"'^  ^ 0.8A437 


•^XHAUST  m'jlF.  WT.  = 27.  657 


' PART  PER  MlLLfON  WFT  PFR  CENT 

MEASMOFP  Cnr'C.  HP  PPM  NPX  PPM DRY  _ C02  OPV 

■ ■ ■ " iaPa.9  ■ 37B.7B  " “7ll5?4‘'  ' 10.7760 

COpPECTm  C3NC.  T'^  WFT  "ASIS  6.  03  92  9.0991 


FXHAUSf' DENSITY  = 0.071611 


02  noy 

0.090629“ 

0.P76526 


EXHAUST  FLOW  RATE  = "IA663“;' 


HC  _ __ 

FMISSIn^l  RATE  b.'78063'^  0.6600A  66.703 

FMlsSi  nN  MASS/‘‘nOF  __  0 .00  3903 1^_:  0.0033002  0.  3210? 

EMISSION  MASS/PATFO  HP 2.6395rOo5  2.0626F-O5  0.0020064 

HOPF  F'MS./ST9.  CYfif  1.  283°  1.3751  A. 7770 


MDX 

■ d.660b4'‘" 
0.0033002 


64.703 
0.  3210? 


C Al  . •‘UFl.  AI  R RATIf  = 0.0B26A4  MFAS.  F'JFl^  A I R R AT  I O = 0.080290  DIFF  MFAS.C  CAL.  F/A  PERCENT  - 2.9327 
CYL  TEMP  nrG.F  CYL-1  CYL-2  CYL-3  CYL-4 


CYL-1 
41  8.16 


■fXT‘(VA'S  temp  OFG.F  FXT-1 

1596,3 


FOG  INF  OIL 


OYNp  crr''o. 


INDUCT  ION  AIR 


0°  ILT 
1“2.4« 

■ TO  P nVlF“' 
29  1 .92_ 

lA  IRTI 
59  .697 


■r'RIFtCE  AIR'  JF 

__  P6 

CPU  TF”P.  = 89.979 


JC'-P 

P6 .76  2 


CYL-2 

■“■436.56 

■~SXT'-^'~ 

-321.25_ 

■niLT 

■233.73' 

pTim 

__  26  32  . ?_ 

I Al RT2 
59.96b" 

^9'rLtAP~ 

1.0164 


CYL-  3 
“418.00 

Tx  r- 

^8  .H7_ 

niLP 

'73.667' 


_TAIRT1_ 
U9  .“O  R 

“ORpP 

53.396 


CYL-4 
677 . 19 

■“FXT-4 
1249. a 


‘TEXT^r 
1314. 8 


“ S FXT“-2 
1314.  5 


MCAirp  TFOP  = 82.593 


MANIFOLP  PPESSURF  = 28.232 
YL.BACK  PPESSt)Pf^2973l9‘ 


TAIRT2 

“55.668 

-'  FLOW  ' " 

1419.3 

ConcrP  TFNP  = 50.464 


f 

<• 

MAC/i.iPUIC  PRFLIHINAfiY 

OAT A 04/02/76  CAOOfel 1 

REC  04/02/76  16:58:14.673 

FAC 

SEX15 

PGM  C003 

ROG  2824 

■* 

LFA^niJT  ?5  GTDC 

TO  PL  ARP  59  PEG  HIJV  = 60 

R MODE  * 4.0000  NO.  SCANS  * 5 

-■ 

C»irtMC  TfMTMa  s 

; ?5,  OOC 

DFS.  BAROMETRIC  PRESSURE  = 29.150  RATED  HP.*  150.00 

HC 

RATIO*  2 

.1250 

CC«»P.  AIR 

TFYP 

PRESS 

CPM 

ORY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

K 

60.321 

29.181 

156.38 

755.40  5.0185  14.520 

•S 

CC^P.  PURL 

TFMP 
69. 51? 

PRESS 

5.6083 

PEMSITY 

44.924 

TURBO  Flow  FLOW  TRON  FPl? 

61.295  58.550  6.0539 

iinpi  -wnnn 

nPL-HPPO 

FLOW  PEL-HUM  OEW-POINT 

crri.  l^»G  A!  K 

63.356 

3.0025 

3.6345  ■ 

9963."^0'  ■■■■■'■■59.519  " ■ 46. 180" 

", 

RFL-HMM 

1 

59.519 

2 

19.592 

HUMIDITY  ?!  H2n  VAPOP  CPPPECTED  HP 

46.444  1 .0665  122ii30 

r» 

FNG. 

F/A  PRY 

F/A  WET 

EOU.  PATIO" 

RRM-i  RPM-2  TORQUE 

BHP 

64" 

/-  0 

f* 

0. 077419 

0.076909 

1.1555 

2431.6  2433.4  260.56 

120. 

“T 

Tir- 

* 

■ u 

C» 

WFT  CnRPFCT inw 

T -jn(r'=~o7 

83948  EXHAUST  MTLF.  WT. 

= 27.889  FXHAUST  DENSITY  = 

EXHAUST 

- 

PgASlIR  EP  CPNC. 

HC  PP« 

MILLION  WET 
V)PX  PPM 

CO  PPY 

PFP  CENT 

C02  DRY  02  DRY 

c5 

>w/ 

: 

w 

rnoRFrTFn  nMP 

1513.2  492.73 

rn  UFT  PASI S 

6.4376 

5.4042 

11.124D  0.12091 

9.3382  0.10150 

. 

N 

" 

HC 

NPX 

cn 

^ ' 

c: 

a 

FMISSIP^'  RATE 

MASS/^fPPP 

0.616P3 
"0.0  51406 

0.56581 

0.055484 

44.552 

3.7126 

IC 
■ it 

EMISSIi^M  «ASS/RATFP  HP 
unnc  rvn  f » 

0.00032129 

16.910 

' O.O 60346 77 
23.  118 

0.023204 

55.247 

- 

rtirt  «io  DATTo  - n ripnoi  7 r'FAS.  FHFI  AIR  PATIO 

= 0.077419  OIFF  MEAS.6  CAL.  F/A 

PERCENT 

* 4.5176 

w» 

4c 

CYL  TFVP  OFG.f 

rvL—  1 

CYL-2 

CYL -3 

CYL-4 

tc 

" 3 93'.  67“ 

411.26 

404.27 

475.72 

:: 

■"FXT  GAS  TF“MP  npG.F  ^^XT-l 
le.An.'? 

EXT- 2 
-454.00 

~TTr=^ 

836.32 

inc‘T-4  ■ SF3fT=I 

1104.8-  1250.8  1250.9 

O O 

« 

cn  ILT 

SPILT 

PII.P 

MANIFOLD  PRESSURE  = 25.134 

■ 

183.38 

■276.43 

71.863 

1 

it 

PYMn  roMn. 

T-T90IJF 

ROM 

2406.8 

T.YL“.BACH  PRESSUPE  = 29.224 

2 

33 

■ 

M 

IMrurTIPM  AIR 

lAIRTl 

I 'V  T P T? 

TA  I RTl 

TAIRT2 

r 

u 

■-  ■ 60.321 

123.13 

’86.673  ' “ ■ ■ ■■  ■ ■ ■ ■"  " ■ 

-Ms- 

. 

:■ 

60  .023 

i 

<> 

~~prTfTce  air 

~ T^'^P 
8 4 .9  20 

nc(  tap 

2.0298 

i.jCALT^'^ 

0 (J  C D 

9^,^Bft 

F!  pw 
1982.7 

j 

_ fEl  1 T'="p.  = 

P = 8"’. 803 

rnni ER  TFMP  = 52.294 

■ 



NASA-1.  ?WJJ  ^PPriTMTMAHY  DATA  04/02/76  CApriFl  1 

1 FA^■n^)T  75  RTnr  to  CL  APP  SO  nFG  HUM  = 60  ^ 

pnCINE  TlMING~r?^.O0g_ nFG.  pa  RO^S  t.;_  PM5.SUR.g._-  . 2?.  190. R.ATgj.  HP.  = ISO, 03. 

roNP.  ATP  . , tcmp ^ 


FAC  SEX15 


PGM  C003 


RDG  2835 


HC  PATin=  2.1253 


COMP,  fijfl 
coot  IMG  A.T.P^ 

o f i .-hTi^ 


yCMP 

SR 

PRESS 

'29.206 

CFN 

2'09'.86~' 

PRY  Flow 
"967.25 

VAPOR  FLO*'! 
6.1677 

T>=f*P 

PRESS 

OENSITY  • 

TUPPO  FLOW 

FLOW  TfiON 

69.609  

_.5,_61^9„_ 

66.920 

6 9.236 

68. 767 

TP*^P 

DOEL-Hnon 

OFI-HOnD 

FLOW 

RFl  -HU’T 

6C  .511 

3.2  776. 

3. 7550 

10660. 

61. 906 

IS. 813 

FPIP 

6.02S3 


OEw-POIMT 

S5.S90 


... ..  - 


.? 

31.033 


HU'iilJiTY  "s  H20  VAPOR  COPPFCTEO  HP 
SS.636  l.C2';0  , _ 157.67  . 


FMG,  rONO.  . F/A  (>RY  F/A  WCT... 

' ■ ' ‘ '”0,C710o5  0.0706S5 


_FOU.  RATIO  RPM-1  , RP‘‘-2 

i;'06ll  ■ 2703.2  27DS.9 


TDR3UF  8HP 

29S.56  151.61 


— — nvuA  icT  nPMCiTY  - A 0735*90  " -XHAUST  FlOW  RATE  - IS162. 

; ,^iFT  CORFeC TTOf'r  F AC  TOP.  = 6.3S709  FXHAIJST  MOLF,  WT.  = 28.S21 


M liltToTrWFT  PEP  CFNT  , 

. MpA.SDRFn  COMC.  . h:  PPM  NOX  PPM„_,,._£0  .OkJ  . ..C.02  ORY  JJJ  - - 

9P7.SO  1562.7  3.0608  12.7960  0.11529 

coRR ECTFn._cgMC . .Tg  >/fT  &1S  IS VP*® 


• EMISSION  ^ RATE 
_;_CKISSlOA'  MASS/NO0F_  .. 
i FMISS ION  NASS/PATFO  HP; 

; NOPF  EMIS./STD.  CYCIP  *S  „ 


HC  ' NOX; .EE’  V . 

3. 'so 7 10  276335  26.658 

n. 0025355  0.313168  0.13329 

* *1.5867^-05  Rb229RF-05  0.C00P3306 

0.83606  5.6865 1.9835  _,  _ 


GAl. FUEL  AIR, RAT  in.=  0.07^^23  mf  A S.  RUFL  AI  R R A TIO  0.071095  ....  :OIFF..NEAS,e.CAL._  F/A  PERCENT  - 3.1362  _ 


CYl  TFMP  OFG.F  CYL-1 

— .-r  ... 


CYL-2  CYl-3  . . .CYl-6 

"'*’‘  662.’ 25'  632.  27  515.39 


ENG  INF  on  FO 

19 

■lm'n"l:oNn7~  TO 

___  - E9 

! NPLIC  TION  AI  B _ I a 

" • --  *•■-  5q 

'or  t f" I'r f 'a ir"'  : 7 f 

' P 9 

r n L T*=MP.  - 7*9 .798 


^.F”FXT-i 

1909.9 

EXT-2 
975. 72 

Fxf-3 
115  2.6 

■'■'FXT-6 
_ 13.56.2 

sfxt'-T 

1336.7 

FOILT 

155.28 

SOILT 

’211.36 

OUP 
'73.  779' 

N AMI  FPL P 

PRFSSURE  = 

28. 

tnpouF~" 

P.P>* 

■~CYL.BAC< 

■pRFSSURF  '=" 

'29  V 

_ ...29  0.  0? 

26AA.8 



lAlPTl  . 
"58.1 89 

, I4IRT2 
58. 688 

T A n T 1 
'62.760 

TA  IRT2 
' 55.537 

• 

- 

T^^'P 
P7. fll2 

PEL  T AP 

_ _ , 2.  0261 

■pFiFT’ 
53,7  9.0 

FLOW 

1936.7 

M'AT  PC  TF'^P 

= 81.998 

51. 

"sext-T 

1388.7 


J 


RDG  2836 


M»SA-lEWt<;  PPPiniMAPV  OftTA 


rAnOFIl  RFC  06/02/76  19:26:33.366 


FAC  SFX15 


PGM  C003 


L F ANQIIT  BTnC  TO  Ct  APP  59  DFC.  HUM  = 6Q_g_ 


MfinE  « U.OOOO 


NO.  SCANS  ^ 5 


F V GINF  T1 M IMF,  » P5.300 


DFG. 


RAPnM=T<IC  PPFSSUPF  = 29.1 80 

nPY  FLOW  VAPOR  _P.R ESS  TGIAL 


HC  RAT10=  2.12»i0 


CFM 


« 

»5 

59.283 

29.  U2 

168.90 

768.65 

COMP.  FHFL 

TFMP 

70.342 

PRESS 

5.4416 

PENSITY 

44.907 

TUP9P  FLOW 
56.952  

CPPLINP  AIR 

■ TEMP 

UDEI-Hnoo 

PEI  -HPPP 

_FLnW  ^ 

- 

■■  61.529 

3. ioii 

3.7999 

1 03  0 0 . 

9» 

P EL^HUM 

1 

60.513.. 

2 

16.342 

HUMIDITY 

45.453 

X H2H  vAPOH  ' 
^1.043  7 

tr 

PMR,..  r.  DA  P. 

F/A  PRY 

F/A  WFT  _ 

FOll.  P.ATtP 

_RPM-1  

f* 

0.07136"9 

0.070908 

1.6652 

2426.7 

"4.9910 


"14.633 


54.857 

REL-HUM 

"60.  sia"' 


F'PIP" 

5.0054 


DEW-POINT 

45.640 


120.36 


RPM-2 

2429.9 


TORQUE 

'257.29 


PHP 


WFT  CnRR^iON"^CTn^^  = 0.85  053  EXHAUST  wnUE.  WT.  = 28.39B 


fXB.88 

" 'FXHAljST'‘TENSi  fV'=  0.  073528~ 


"rKHAUST  "LOW  Rate  » lUS/. 


PART  ORD  N ILL  IDN  WET 

HPa^iiRFD  tPNG.  m:  :PP^' 

1'"' . ” ■ ,'986.90'"  1369.4; 

:crp°ECTFn  CPNc.  to  wet  oasts  


Cn  DRY 


3.  2234 
2.7416 


'pf"r  cent 
cn2  DRY 
"12.604D' 
10.720 


_n?  nRY_ 
0 '.3  2 2 55 
0.27434 


*Ja 

CN 


EMISSION  RATE 
EM  I SSI  0^'^  _MA  SS/VnDF._„,.  ... 
'FFVrSSinv  MAS  s/p  AT  FT  HP 
MOPF  FMT  S. /STP.  Fyct^E_;, 


_HC 

0.39921 

O'.  03 32 67 

■'0l000"2d792 

10.943 


MPX  

2 j 5066 
_0. 20388 
016013055 
37.034 


ro 


22.427 
1 .8689 
0.011681 
27.81’ 


CAL.FUEr  AIR  J’  AT  l_r  ..i.  0.0_73,0J^ 


M F A S . FUEL  A ^R  RATIO  = .0.0713 6? p I 


C YL  ,TF>^...0FG.F_  _ 

CYL-1 
' 395.22 

r.YL-2 

413.43 

r.YL-3 
'41  i'.  72 

CYl-4 
513. IB 

. ... 

FXT  GAS  "TEMP  PEG 

7F"FXT-f 

FXT-? 

^FXT-3 
935. 5? 

FXT-4" 

1253.0 

S"EXt-t : 5-EXT-2 

1316.7  1318.0  

1213.4 

OTLP 

M AM  1 FPL  D 

fmgine  ri  L 

philT 

SPILT 

■ 165.58 

400.05 

71.455 

DYMP  CGfO. 

Trpni'E 

RPM 

■~CYL  . RACX" 

PRESSURE  = 29.161 

__2.3  0 . 33 

2 346. 5 

TAHTl 
" 15  4. 49" 

TA  IRT2 
55.723 

I NDUCT  IPIJ  AJO 

IAIRT1 

58.9R5 

I AIPT7 
‘59.2B3 

.... 

FI  nw 

1435.3 

, . . , .....  ■ 

. '~^nFI  F ICP"ArR'  ” 

TF-P 

33.251 

— •--■pPLTAP 
1.03  69 

PRF® 

53.341 

' . . 

- - - ■■ 

...  . 

■ - 

TPl I TPVP.  = 31.47V 


MFMFP  T'^^'P  = 32.033 


CP^I.FR  TE”P  = 53.  258 


(It  a s ft-LPV;lS  poflI^T  MARY  DATA  04/02/76  CftPOFf  t OV /0?/TA  1 9:  29t  32.  T2  0 FAC  SEX^Ij 

I FA>ipllT  ?5  BTOr.  TO  CL  APR  59  PEG  >^U^>  = 60  MODE  » 5.000Q  NQ«  =_5 

FiKOlME  T I i'.IMn  ,=__?5.. :>00  PFr..  RARpMCTUC  PRFSSURF  = 29.180  RftTe_>  ^ 

^ n..Q  *.o  TCMP  PRF<;«;  CFM  DRY  Flow  VAPOR  FLOW PRLS.S.  JillAt 

— Ltllic •_-“! !! r._ . . _ ^ “/■ic“V~c aT^oio 

f.O 


PGM  C003 


HC  RATIO*  2. 


PRFSS 

29.160 


Cn‘'R.  FUFL  TFf'P  P' 

' .7?  .076 3. 

Cinni  1»'G  AIR TF‘‘P U 

62.223  3 

P FL-HU‘1  ~ ”l  ~ 

60.261 p 

FW.  cro'n. F/A  PRY F 

0.076260  0 

WFT  CPo'rECTi  OF'  FAC  Trip  = 0.86960 


PRFSS 

6.6136 


JCFM 

103.72 

PENSITY 

66.830 


J)RY  HLPW . y^n^J=LQW PRFSS  TOTAL 

666"."66  ~ "3.1869  1 67660 


fURPO  FLPif  ’ FLOW-  TRON  fTiP 

62.636  35.691  6*.036i_ 


TF“P  _ 
62.223 


60.261 


tJTFl  -Hinpo  PFL-HOPP 
3.1606  3.8236' 


_FLDW 

10215. 


R Ft -HUM 

'60.26i'' 


OEW-POINT 

66.561" 


0.26002. 


MUMIOfTY 

67.398 


■ H20  VAPPR  GY’RR'FCTED  HP 
1.0999  66.597 


F/A  PPY F/A  WFT 

0.67'62  60  0.075732 


FOU.  PATIO_PP"-l  - 

l.loni  2 360. 6 ' '2362.2  166,51  65.573 


'exhaust  mpLF.  WT.  = 27.905 


' E'XHAJST  DEM's'ITY  =“6.072661  EXHAUST  FLOW  R< 


' PART  "PFP  hfl'lIPN  wet 

MEASIIRFF’  0P^'C_^_: HE  PpM  \'PX  PPP 

1558.7  691.27 

C nRRRCTPn  CPNC.  TP  W P T _ 8 AF.T.S 


jir^ORY 

6.P36B 

6.1920 


P ER  ’CFMT" 
CP2  ORY 
"il.RlOP" 
10.039 


02  PRY 
'67 1 6527 
0.12361 


E^'ISSTn^  RATE 

FRISSIPfl  •■•A  S5/t‘nr)E._ 

E’-'lSSin^'  maSS/RATEO  HP 
HOPE  FwtS./STP.  CYCLE  g 


HC 

'o'.  38  929 

_0.  03  89?  9 

0;00'026331 
12.806 


A'px cn  . 

0.5'7230  '21.173 

0.067230  2.1173 

“ O.  o'o03576'9  0.013233 

23.a'66  ■ 31.508 


CAl  .FUEL  AI*  OATin  = 0.077_566__  MPAS.  FUEL  ATT  PATTP  = 0. 076250  . .0  IFF  MEAS^_CAL^  F/A_J^E^.ENT_2_^^ 


C YI  TFMP.  PEO.f,  ... 

C Yt-l 
'33?.3'2'“ 

CYL-? 
366. °7 

CVL-3 
363i 36  " 

CYL-6 

692.21 

.....  . 

FXT  r.AS  tf'mp  "PFr 
.(  ^ •_  

.F  FXT-1 
1632.5 

FXT-2 
193. 56 

FXT-3 
1067. 7 

FXT-6 ■■ 

_ 1098.1 

SEXT-l 

1129.3 

SEXf-2 

1129.2 

M ENFIJIF.PTL  

FOTI  T 
176.23 

SPILT 

'l93.9'l 

niLP 

71.395 

MAN  1 FOLD 

PRESSURE  = 

18.380 

DYN'P  COA'D. 

TOPOUF 
_ 169.q?___ 

RPM 

2313.  p._ 

CYr."RA^ 

‘pressure'''^- 

297225' 

0~0' 


I MOIJCTIPA'  A!  R 
TRl'p'irF'AlR" 
CPLt  TPvp.  = 


I AIRT? 


TAIRTl 


TA  IRT2 


60.  150 

60.493 

81  .339 

55.860 

TP  t'p 

“ OELTAP 

ORER  . 

'FI  PW 

_____  86.  L03_ 

1. 0675 

53.365 

1661 .3 

8 1.8  O'"' 

H=ATPP  TFMP 

= 82.056 

p 

CPOLFR  temp  = 53,269 


^v•.v  - 


ALANHiilz^  ^ ■ —^finLr.^-oopo  _._  _NP,.  SCAMS  =..5, 

‘ - - hp.=  iso.33 

nnrcc  rpM  DPY  VAPnR  FLOW  PRESS 

tpmp^M£  ..;. -.tcmp  P&B±s _rFP_  Zl.li  ' fi.^ou  ' ia.bza 


FAC  SFX15  PGM  C003_  2838 

HC  PATin=  2.1253  _ 


COf'P.  FUFL 

cnoif>irr  A!A- 


TPMP 

"58.397” 

"'tfmP'”” 

50 .3?1, 

TF*‘p 

51.5<V7 


_P8ESS_ 

29.150 

PRESS 
5 . 3 9 A e 


CFfA___ 
'209.  78 


DPY  Ftf^W 
‘966.91 


VAPriR  FLOW  PRESS  TOTAL 
6.5013  ■ 14.826 


OEWSITY 

44.929 


' TURBO  FLOW  ‘FLOW  TRON  . FPIP 
69.964  69.637  6.0759 


u 9 F L -H  3 on jn  F L - HTO  n f i.  nw 

”‘  '3.2403'”"'  3I754F  10394. 


REL-HU’V 
65.4  99 


OEW-POINT 

46.895 


RFL-HU“  ’- 

:,  : 65,499  ,. 


FFT,.  COA'O. ,, 


F/A  ORY  , 
"b, 07 20 23 


2 

.,5.2.1  19 

F/A  VfFT_. 
”0.0'71539 


HU'MniTY 

47.066 


~X  H20  VAPOR  r.opRFCTEt)  HP, 
1.0808  . , . 157.95  , 


FOU.  RATIO  .RP"-1  RPM-2  

Kb74'9  2702,6  2705.9  294.33 


8HP 

151.46 


i ;.  WFfl^P'FCtlTtVT'‘FAC  TOP 04  97CT  ‘ FXl 

: p^pj  ppq  <1JLLnhi  WFT 

: F'EASORPO  COAT.  HC  PpM  HOX  PPH_ 

. . " i,T  i4^7  1540.4 

ropPFCTFn  cnnQ..  Tr  f?4SjS ^ 


VTiMnsr-*rErVT7-.-2a.3«“'-  ^ - 3«.usr3.n-  ..,F  ._t,aO. 


■ ' .::: 

Kpnp  F-MS./STO.  rvCt  F Z,_  0.05163 5.-4279  2.0.4  ...  >* 

'ch'fi.5l'aTR  RATIO  = 0.0735<^:  ...MFAS...Z!^,./n.RATm^^  0.072020  _0 , cp  .FAS . 0 C AL ..  F/ A PFRCFNT  = 2.1894  , 


_rn  ORY  

3'.‘''?l'l0" 
_:^,72.8.4 

N'^X 

2ii60F4 

0.313027 


■pFP  CFK'T' 
C02  PRY 
12.7050  ■ 
10.795 


P2  ORY 
■0.13181' 
0. 11200 


28.154 

0.14077 


C YL  TF  ^p  pFr..  F 


C.YL-1 
4 2.1.87 


FX^-GAS'  TES'P  PF'o'.F  fxT-1 
1663.7 

FMGTA’F  riL  pniLT 

■ “ ■ 18  1.71 

PYNO  cnNOr”  fnp.OUF 

_ ^ 291.  01 

IMPLCTIOH  AIR_  _ lAfPTl 

■ ■ ■ ■'''58,07? 

"rR‘‘fF'lCF‘  AIR  ’ ' T9'-'P 

.89.627 

CFl  L TFVP.  = «l  .931 


C Y L-2 
435. 18 

"ext-?! 
9^6. 27 


_CVt.-3 
427. 24 

TXT-3’"' 

1202.3 


CYL-4 

331.79 

■ FXT-4 
1421.4 


SEXT-1 

1390.4 


SEXT-Z" 

1391.7 


pniLT 

STILT 

CTLP 

HAMIFOLD  PRESSURF  = 28.328 

■—  ■■  - 

• - 

181.71 

229. 83 

73.935 

- 

. 



"fnp.OUF 

PpM 

CYL.PAC<  PRESSURE  = 29.324 

,291.  01._ 

2613.9 

— ' 

TAtPTl 

1 AIBTZ 

TAIRTl 

TAIRT2  : . 

■'58. 072 

‘58.397 

60.914 

55.661 



* fc.vp 

ofl‘t‘ap 

fip'FR 

■ FLOW 

.89.627  . 

1.09  OR 

63.411 

1477.0 

r 

,931 

hfatfp  rr-M 

R = P2.067 

CnOLFR  . TI='MP,  = 51-77-2 

cuTc  Doci  iMTMABV  riATA  04/02/76  CAODFII  RFC  04/02/76  19536*  13.067 

FAC 

SEX15 

PGM 

C003 

ROG  2839 

TP  CL  APP  S9 

PFO  HUM  = 60 

T MpoE  » 4.0000  NO.  SCANS  = 5 

ncr.  RAnnMFTJir  PRFFSURF  a 29.180  RATED  HP.»  X60.00 

HC 

RATIO*  2 

.1250 

PR^SS 

CF” 

PRY  FLPW  VAPOR  FL 0*1  PRESS  TOTAL 

C A I 

' 57  . 475  ’ ” 

29.  U8 

168.52 

'767.01  " '5.0487  14.624 

on"P. . FUEL 

Tf''P 

(S0«C?9 

PRESS 

5.4347 

PFMSITY 

44.937 

TURBO  FLOW  FLOW  TRON  FPIP 

58.434  55.175  5.9778 

! TPMP 

UOEL-HPPD 

DEL-HOOD 

Flow  RFL-HUM  DEW-POINT 

' 60.602  ' 

3.0006 

3.6214 

9959.4  65.406  45.980 

P FI -MU'" 

1 

2 

] 4.  7*^7 

HUM  IP  I TV 
46.076 

'%  H20  VAPOR  CORRECTED  HP 
1.0581  121.89 

c / A urT 

EOU.  RATIO 

RPM-1  RP**-?  TORQUE 

BHP 

FF'C.  FOF'O. 

6. 07  1936 

0.071465 

1. 0737 

“■2431.4  '"2433.4  260.57 

120. 

63 

t 1 *5  t B 

MFT  CnpRPCTlOF" 

FAf,T'''R  = 0.R5435  EXHAUST  MOLE.  HT 

r“="28*349  FXHAJST  OENSIIY  = 0.U/34U2 

E XHft  uSi 

FLOW 

PART  »FR 
HC  PPM 
■'  '1020.3'  ' 

TP  W FT  HAS  I 

W ILL  nM  VFT  : 
Mny  PPM 

CO  DRY 

PER  CENT 

C02  DRY  02  DRY 

~e 

-a 

A sup  Cl ' U • *NC  • 

S' 

3.0576 

2.6123 

•12.6940  ■ ”0.29613 

10.845  0.25300 

VOX 

■co' 

“‘■•■pM'iss  lOM  RAT  F 

p.412e0 
n **n^44nrt 

2.5096 

0.20913 

21.  373'  “ 
1.7811 

‘^'HSSIC'l  ^ASS/RATFn  HP 
urnc  cMfp. /<:Tn.  rvn  F * 

6. 00021500 
11.316 

o.oors'o'fi 

37. 139 

0.011132 

26.504 

r..  O.c.  AID  DATIP,  - n.n7277fl  MFAS.  F UFL  A I R R AT  IP.  = 0.071936  OIFF  MEAS.K  CAL.  F/A_^ 

PFRCFNT 

= 1.1705 

C Yi..  TE,''P,._PE(;.P 

CYL-1 

: 398.63  ; 

CYl  -4 

. T L.  i 

421.51 

“‘4i5.‘5f  ”■■■ 

”'601.18  • • • 

FXTGAS  TE"'P  DEP.F  PXT-I 

FXT-? 

372.6? 

EXT-3 
1 7, 2 7 . 4 

FXt-4  SFXT-1  SEXT-2 

1376.2  1324.6  1326.7 

— - 

■ 

FC|1LT__ 
'l3P.  82 

P 

MANIFOLD  PRESSURE  = 36.482 

E NF-I  *IR  PT  L 

262.31 

71.715 

DYF'f'  CCHO. 

THKOIIE 

'■  ROM  . 

CYL^HACK  PRESSURE  =29.360 

1 VPUCT  TPM  AJP  _ 

I A IPTl 
57.140 

lAIRT? 
" 5 7.4  75 

TA13T1 
■ 74.999  ■ 

TAIPT2 

55.284 

--  

■■  - - - - - - ■ 

“~po'i  f" \ff  A 19"'" 

'TFt-'P 
PI  . 885 

OFLT AP 
2.0467 

' pp  r5  ^ 

S3 .33S 

FLOW  ■ 

1997.7  ^ . 

rn  1 T Ff--R.  = 

7c.  .r.oT 

H=ATFP  TP'‘P  = °7.081 

CFtLER  temp  = 52.996 

MASa-LFWlS  PPf=Ll<<IMARY  DATA  04/02/76  CAPOei  1 PEC  04/02/76  19:39:^7,962  FAC  SFX15  PG»1  C003  ROG  2840 


LFAMOUT  25  PTOC 

TO  CL  APP  59  OFG  HUP  = 

60  « 

HOPE  = 5.0000  MO.  SCAMS  =5 

EMGIMF  Tl»*rUG  ^ 

= 25.000 

OFr,, 

baromet^ i: 

PRESSURE  = 29.160  RATED  HP.=  150.00  HC  RATIO*  2.1250 

r.OMP.  AIR 

TCPP 

PRESS 

CFM 

ORY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

58.949 

29.161 

102.75 

460.75  3.0322  14.431 

;<  CPWR.  FUEL  TpMP  PRESS  OF^'SHY  TURBO  FLOW  FLOM  IRON  FPIP 

71 .696 S.52B6  44.867 41. 837 . 36.295  


-n 

e> 

com  IMG  AIR 

TFfP 

UDEL-HOOD 

OEL-HOOD 

FLOW 

REL-HU'1  DEW-POIMT 

.r 

61.466 

2.B3  07 

3.5013 

9638.6 

61.204  45.625 

♦» 

PEL-HUM 

1 

2 

HUMIOITY 

? H20  VAPOR  CORRECTED  HP 

u 

61.204 

6.0446 

46.067 

1.0578 

65.638 

It 

Fwn.  COMO. 

E/A  dry 

F/A  WET 

FOU,  RATIO 

P.PM-l 

RPv-2  TORQUE 

RHP 

tw 

0. 076773 

0. 078258 

1, 1757 

2349.5 

2350.3  144.92 

64.708 

' 

C* 

tc 

WF  T CORR EC T I ON 

FACTOR  = 0. 

36037  EXHAUST  MOLE.  WT. 

= 27.779 

EXHAJST  DENSITY  = 0. 

07r927 

exhAuSt" 

Flow  RAtF'=  6952.6 

«r 

PAPT  o*=P 

MILLION  WET 

PER  CENT 

1C 

HFASUPEn  CONC. 

HC  PPM 

fiPX  PPM 

CO  DRV 

C02  DRY 

02  DRY 

Cs 

O' 

IC  ■ 

1521.4 

727.07 

4.9482 

11.864D 

0.13719 

a 

CORPFCtFO  COMC. 

TO  WET  BAS  IS 

4.2573 

10.208 

0.  11804 

K 

HG 

MOX 

cn 

-c 

EM  IS  St  ON  PATE 

0.37975 

0.60155 

21.489 

•c 

_FMISSiO‘i_  MASS/MPDE 

0.037975 

O'. 060155 

2.1489 

X 

FMiSStNv  mass/oaTEO  HP 

6.00023734 

0.00037597 

0.013430 

M'lPE  EMI  S. /STD. 

CYCLE 

12.492 

25.064 

31.977 

CAl  .FUFl  AIR  P.ATin  = 0.077530  HFAS.  FUEL  AIR  RATIO 

= 0.078773  OIFF  MEAS.E  CAL.  F/A 

PERCENT 

*-1.5775 

a ■ 

CYL  TE^P  OFG.F 

CYL-1 

CYL-? 

CY  I.-8 

CYL  -4 

*- 

, 341.  Bis 

351. 86 

351. 69 

439.89 

EXT  GAS  TEMP  PEG.F  <=xT-l 

EXT-2 

fXT-3 

FXT-4 

SEXT-i  “ S'EXt-2  ' ■ 

1603.9 

315.30 

1120.0 

1165.5 

1148.8  1148.2 

EMGIMF  OIL 

Enil  T 

SOIIT 

niL“ 

MAH  I FOLD 

PRESSURE  = 18.419 

187.33 

214.44 

71.307 

Yv 

PYMO  COMn. 

TOPOUF 

PPM 

CYL. PACK 

PRESSURE  = 29.314 

140.68 

7298.” 

C. 

J ai_r__ 

lAIPTl 

I A I PT? 

TAIRTl  TAIRT2 

• 

5B.560 

58.949 

77.B61 

56.107 

rpiFirE  AIR 

jr-Mp 

OFLTAP 

PRFP 

flow 

' 

P2.44? 

1. 0245 

53.367 

1427.8 

; 

r Ft  1 TPVP.  = 8 

0.«F' 

nr  at  p 

= 82.074 

Cn>^LFR  TFmd  = 5 3.  88  8 

PRFt  TXlMAHY  nara  0»/02/7fe  OPOEIJ 


PGM  C003  R')G  28<H 


MaS  A-t  FW  IS PRFt  T«11MAHY  DATA  04/02^ 

I FA^nUT  25  »T0C.  TO  CL  APP  59  OFG  HUM  = 60 


H.POE  » 3.0000 


FWriNF  TIMING  = 25. JOO 


flAPOHgT^lC  PBFSSURF  = 29. IBP 


rOMB.  ATB 


Cn^'R.  FUEL 


cnni  TNG  AtR 


PEL-HUM 


ENrii_tQ5ID> 

■ ’,ii  '■  ■ ■ 


TE^'P 

‘59.283 

■'tcmp“~ 

_TQ.270_ 

temp; 

’62.A12 




_E7&  r)P.Y_ 
6.068759 


PPESS 

29.196 


CFM 

207*99 


J>pr  FLOW 
95y.66‘ 


NO.  SCANS  » Si 

0 RATE3  HP.=  160.00 

VAPOR  FL0W_PRESS  T3TAL 
'6‘.3912  ■ ■ 19.807 


HC  RAT10=  2. 1250 


POfTc ’ofvSITY  ^fu“RPi‘oyi.nw  “Ftrii  TRON  ."‘FPIP 

5.9182  99. 909 6.ul39_ 


un  e l-hopd  DEl-Hnno 


2.9912 

29.378 

..fl  A .HEL_ 
“ 0.068303 


3.6383 

HUMiriTTY" 

96.716 


_fLPW 

9991.9 


PFL-HIH 
■ 62.  918  ■ 


OEW-PPtNT 

'96.671 


*'H2P~  V APPR  C'PPRECTECT  HP 
1.0728  _155.16  


EOll.  PATIX'.._PP‘'~1  PP'*-2._ 

i70263  2699.2  2701.7  289.79 


PHP 

"198 ;9i 


WET  CPPP“Er.TTpH  F AC.’^n'P  ‘ ="0.  35  199 


FXHAtT^'MOL-FT-irr;^  28  .55-8-  FXHAUSr'  DEN S I T Y ="  0.-073992  XHA  USt-FLOW  RATE-^ 


~ — — y- — - ■^PAPT  PFR  fMLLTh?.’  UET 

E’FASUREp!  CP^‘C.  HC  PPM 

, ,,  2331.8 

CPPRECTF'P  rOMC.  TP  W FT^  8 AS jS 


f.9  DRY 
1.  a'3'58 
-1.  563P 


■p  FR  C'ENT 
C.92  PRY 
i3'.3i9n  - 
11.337 


02  DRY 
0.19382' 
0.  15652 


EMISSrCM  PATF  ■ 

EMfSSlOM  MASS/MOnfi.,  

EMISSin.M  MASS/P.ATFO  HP 
pqnF  P MI  S.  /STn.„CY.'’-'-‘'^.7.-_ 

. CAL  . Fll  FL.  „A  IP  . 5 AJ  10  = 0,0709.?I. 


HC NOX  CP  

0/39906  3.8989  15.807 

0. 0019953  0.019292  0.079036.  , 

1. '297fE-05  0.00012026  0.00099397 

0.6563  5 9 ? ? 17  . ^ .1761 


MFAS.  FUEL.  At.R...  PAT  in_=  .0.068759 ..pIFF  MFaS  . C CAL.  F/A  PERCENT  «.  2.5289  _ 


JLYL  TFMP_OFG.F 


CYL-l 
998. Rl 


Txf  0 A 1 TF  MP'  n'E f,.  F " E X T-l" 
1196.1, 


_FMC.I?'F..riL 


DYNO  CONP. 


_1  jS'PUCTjr^H  AIR 


n-RTFICE  air' 


FOILT 

‘10P..76 


TORQUE 
287. 19. 

lAIRTl 
“5  3.  999’ 

“tf'-'P 
S3. 5 15 


CYL-?  _ 

“952.  68" 

'EXT-2 

1189.0 

SPILT 
■ 197.57 

"r'p'mT 

2662.6 

_1  A!RT?_ 
59  .'2  e? 

“OELT  S'?" 
3.9997 


CYL-3 
‘953. 57 

“EXf-3— 

_19R7..1 

_niLP 

73.167 


J1AI8TL 

82.351 

-fiRFO 

53.<t73 


CYL  -9 
678.75 

-EXT-9 

1997.8 


"SFXT-r 

1995.6 


SEXt-2' 

1996.7 


CFII.  TF"P.  = 82.697 


H9ATFP  TEMP  = 82.10? 


MANIFOLD  PRESSURF  3:  28.377 
"CYL . BACV  PRESSURE  "=  29.322 


TAIRT2  . 

‘ 55.679 

'flow  ' q “ ■ 

2750.7 

COOLER  TEMP  = 50.987 


^^ASA-L*^W1S  PRFUMINASY  DATA  0^/02/76  CAf>0FlI 


REC  04/02/76  19i»9i3A.077 


PGM  C003 


RDG  2842 


LEA^'nUT  ?5  BTOC  TO  CL  APP  59  PEG  HUM  = frO  T 


MODE  » 4.0000 


FNr.TME  TtWlMG  = 25.300 


BAPOHET^tC  PRESSURE  = ?4. l40 


Tfl»'R.  A IP 


COMB.  FUEL 


COPl IMG  AIR 


PEL -HU" 


TEMP 

59.518 

TEMP 

__7L,5.1.8_ 

_ TEHP  

52  .893 


52.381 

F / A_  np  V _ 
"0.057895 


PPESS 

29.194 

PRESS 

5.4386 


CFM 

173.63 

OF MS I TV 
44.871 


_r)RY_  FLOW 
79l."96 


ND.  SCAVS  » 5 

0 RATED  HP.  = 1 60.00 

VAPOR  FLOW  PRESS  lOTAl^ 
5.3388  14.658 


HC  RATIO-  2. 


TLIRRO'  FLOW  FLOW  "T RON  FPfP 

54.620  _53-771 


UO  E 1 -HOOP  OEI-HPOn 


2.9436 

35.091 

_F/4  MET 
0 .067442 


3.5566 

HUMIDITY 

47.189 


_FLnw 

9852.9 


PEL-HUM_ 

"62.381' 


OEW-POINT 

46.“666  ■ 


i H20  VAPOR  CPPPECTEO  HP 
1,0836  120.82 


_FOU.  PATXn„  PPM-1  _ 
l."01 34  ' 2434.  I 


RPM-2__ 

2435.9 


jrnpQUE 

257."34 


BHP 

119.27 


WET  rOPPECl'lDN  FAe'tTP  = 0.84999 


EXHAUST  intF.  ,WT.  = 28'.525 


EXHAUST  oWSITY  = 0.074116 


PART  PEP  MILLION  WET 

HEASUREP  T-OMC. HC  PPM  MPX_,.P.P!1_ 

721.77  2158.5 

C OP  PECTFO  CONC.  TO  WE  T BAS  IS 


EMISSION  RATE 

EHTSSION  MASS/mmoE  

'EMISSfOM  MASS/PAT  ED  HP 
"ODE  EVrS./STD.  CYCLE  X 


H(L_  ' 
0.29754 

_0. 024795 

0.600r5497 
8.1563^ 


GO  DRV 

2.3884 

2.0301 

_NOX 

?,.9496 

0.24580 

0. '0015362 
102.4? 


PER  CENT 
r.n2  nPY_ 
12.7520 
10.839 


JP2  DRY  _ 
0.64812 
0.55090 


16.975 

1.4104 

0.0088149 

20.988 


CAL. FUEL  AIR_PAT  IQ.  _=  0.070192  MFAS  . FUEL  Mp  .PAT.IO_.=„0. 067896  _..njF_F_ME^S.^^^ 


_CYL ..  TC: MP_.,D,EG. . F., 


GYL-1 

414.60 


EXT  GAS  TEMP  nEG.F'EXT-1 
1317.3 


ENGINE  OIL 


DYNO  CONO. 


IwmiCTIOM  AlP 


OPIFICF  AIR 


FOILT 
'18  7.44 

"torou^ 

_255.?T_ 

IMPTl 
■ 59.139' 

“temp 

83,927 


CYL-?  _ 

' 427^  88 

_663 . 79 _ 

SPILT 
177.  64 

"rpm  " 
_2342j^l_ 

1 A 1 RT2 
59. 518 

■"de'lttvF 

1. 049? 


_CYl  -3 
41  ai  82 

■■E)Tf^3’~ 

_f^U-P_ 

71.751 


TA1RT1_ 

'85.332 

■pREP 

53.358 


CYL-4 

555.57 

"EXf-A  '■ 

1401.0 


Text- I 

1362.9 


“S'Ext-2 

1363.9 


M AN  I FPL  D PR  ESS  J RE  =„  ?7  . .1 2 5 


CYL';TBAC<  PRESS'URE  = 29.354 


TAIRT2 
■ 55.225 

FLPW' " 
1443.2 


CELL  TEMP.  83 ..2 1 6 


HEATFIQTPmP_  7 82. 130_ 


CnOLER  TEMP  = 52.916 


/V 


r • V 


m*CA-1FwT«;  pPPL  imMARY  OATA  C4/02/76  CftOOEl  !_ 


mode  * 3.0000 


I EANPUT  ?5  flTOC  .TO  CL  APP  59  OEO  HUM  = 60  g 

EMGfNF  = 


HEC  04/02/76  I 9;5& :»S.7S0_ 
NO.  SCANS  * 5 


FAC  SEXl’r  ; 


PR*»  C003  RDG  ?BAA 


3ATE3  HP.=  160.00 


HC  RATIO*  2>  l?5?. 


COMP.  AIR. 


TCMp  _ 

S'f  .475 


P.3ESS 

29.151 


CFM 


209.40 


DRY  FLOW  ^ VAPOR  FLOW  PRESS  TOTAL 
964772  6.5806  14.817 


C0f'8«  fuel 


Cnni IMG  AIR 


TEMP 
59 ,333. 

TE*’P  _ 
'ao.pro 


PRESS 

5.4134 


DENSITY 

44.929 


fuRPD  "flow  ’fVpw  TRON  FPIP 
67.741  66.  382  ' . . 5. 9949 


IIDFl-HDOD  DEL-HOnn 


2.9904 


3.57 60 


FLOW 

'9940.4 


REL-HUM_ 
63.  646 


DEW-POINT 

47.261 


iR  EL-HUM 


I 

6P_,646_ 


38.20?_ 


HurnniTY 

47.749 


T'HaO  VAPOfT'C DPR  FCTED  HP 
1.0965  .155.  37  . _ 


FNG.  rPND. 


•Cf 


F/A  .n? Y_^ .6 / A. .WLI^ 2 270^! 3 2a9?46'  149.  10 

0.C68809  0.068343  1.0270  2705.2 


EXHAUST  »'DLF.  WT.  * 23.553 


WET  CDRPECfl3M"F'Ar"T3P.  = 0.85166 

“pApT'pEFWLi“iON"WFT  no n?  DRY 


FXHAUSf  ■'DENS  ITT  i'“o;07393l  ‘ EXHAU^fFLOW'  3ATF"i  14035. 


■ftj 


‘ HE 

"e  MI  SSI  pH  “rAT'e""  « 

EMISSION  MASS/”''DF  . , p.  0.020.22 FL. 

‘ FmTsSION  "'mass/ pat  ED  HP  1 .2642F-05 

M.nnF  EMIS./STD_.  CYri.F.f  0..66539 


NDX 


CD 


3.3463 
_0. 019231  . 

0.00012020 

R.0131 


15.797 

0.078985. 

“0.000493*65 

1.1754 


« r VI  TFMp  DFr. . P 

rvL-1  „ 

CYL-2_. 

CYL-3.  . 

CYL-4 

" 231.18 

435.85 

440.83 

60 

EXT  r, AS  TEMP  DEG. 

FEXT-1 
.93  1, 4.5  

fdilt  

18P.36 

EXT- 2 
1218.9 

EXt-3 
1603. l_ 

FXT-4 
1490. 8 . 

3 L A 1 i 

1429.  ( 

C.  : ENOINF  DIL 

SnilT 

PUP 

MAMIFPLD 

PRESSURE 

237.01 

73.615 

DOCCCtlDP 

DYMD  CnMD. 

“tdroue 

?9  6 , 1 1 

RPM 

2617.3 

rYL«BA* 

I Nni.ir,  T I.njy , .A  I.R 

I ft  1 R T 1 

I ftl RT2 

TAIRTI 

TAIP.T? 

57.149 

57.475 

iai. 14 

55.575 

, . “■^"o  r1  F*i  c'f  “air"'" 

“temp 

81. POD 

■ DFLTftF 
2. 0298 

PRFP 
5.3.3  45 

FLOW 

1990.3 

SExt-2 

1425.7 


CFll,  TFf'P.  = 81.095 


MFATFP  ■’■pM?  = P.2.12? 


roDL FR  te«p  = 51.402 


NASA-LFWIS  PPaiHlNAt^Y  OftTO 


04/02/76 


CADOEH 


REC  04/02/76  20t0Q:02.941 


FAC  SEX15 


PGW  C003  RDG  2945 


1 cAd'niiT  BTfir 

TO  -TL  APP  59 

flFG  HUM  •=  60 

f.  ' MODE  « 4.0000  NO.  SCANS  ■ 5 

P^^f:tMp’  TTMTMfX  ! 

» ?s.ooo 

Kpr.  RAPnMFTRfC  PRESSURE  * 29.180  RATED  HP.=  160.00 

HC 

RATIO*  2.1250 

rnuA . ATo 

TF^P 

PRESS 

CFM 

nPY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

57.900 

29.136 

175.43 

799.76  5.5141  14.655 

COt'B.  PJEL 

TFVP 

PRESS 

5.4329 

DENSITY 

44.902 

TU»80  FLOW  flow  TRON  FPIP 

56.736  54.803  6.0141 

COOLING  Al» 

(TEMP 

UOEl  -HOOP 

OFL-HOOD 

KOW  PFL-HUM  DEW-POINT 

■ 61  .313 

3.0211 

3.6964 

9997.4  67.577  47.251 

PEL-HUM 

1 

67.577 

2 

■ 26.451 

Hll“!OITY 

48-263 

r H20  VAPOP.  CORRECTED  HP 
*1.1083  i?1.31 

CAin  rnMH . 

F/fi  PRY 

F/A  WFT 

FOU.  PATl 0 

ppM-l  RPH-2  TOROUE 

RHP 

0.068525 

0.C68056 

1.0228 

2432.7  2434.4  258.92 

119.93 

WET  COPPFCTIOM 

factor  = 0.85319  EXHAUST  MOLF.  WT. 

- 28.577  EXHAUST  DENSITY  * 0.0/3992 

EXHAUST  FLOW  RATfc  * 



PART  PFR 
HF  pom  ’ 

MILLION  WFT 
Mnx  PPM 

CO  DRY 

PEP  CENT 

t02  DRY  02  DRY 

M 

rnRppr.TFn  r.ONC 

631.96 

. TO  WFT  EAST 

2042.1 

S 

2.5415 

2.1684 

12.6310  0.75081 

10.777  0.64059 

HC 

NOX 

Cn 

FWISStnv  RATF 
CMTCcin'y  MA<;^/MnnF 

0.26371 

0.021976 

2.3.247 

0.23539 

18.299 

1.5249 

EMISSIOM  MASS/ PAT FD  HP 
MtinF  FMT«;. /STO-  CYCLE  T 

0.00013735 

7.2290 

0.00E4712 

98.080 

0.0095307 

22.69? 

rAi  CIIPI  AIO  OATin  = 0-. 170146  MFAS  . FUEL  A[P  RATIO 

= 0.068525  DIFF  MEAS. E CAL.  F/A 

PERCENT 

= 2.3646 

r VI  T cMb  n . P 

C YL-  1 

r YL-2 

CYL-3 

CYL-4  _ . . 

■407.9? 

421.56 

411. 43 

655.39 

FXT  GAS  TEMP  DEG.F  FXT-1 
1007.6 

EXT-? 

589.75 

FXT-3 

1190.1 

FXT-4‘  S'EXr^T  TEXT"^^? 

1322.2  1355.0  1356,5 

pnTL  T 

SOI  IT 

PUP 

MAMIFPLO  PPESSUPE  = 27.187 

187.41 

793.38 

72.071 

DYNO  COf'D. 

TPROtJP 

14 

RPM 

?363.2 

CYL.PACk  PPESSUPE  = 29.332 

itMOt.lCTION  AIf._. 

lAIPTl 

57.493 

lAlPT? 

57.900" 

TAIRTl 
116. 54' 

TAIRT2 

55.268 

PRIFICF  AIR 

"“'TCmP 

P7.384 

P1.7P 

riFLTAP  ORFP 

_ 0.001009  58.372^ 

HFATEP  TPMP  = 8?  .123 

"FLOW 

325.33 

Cnni  FR  TFMP  = 53.294 

CFl  1 TCfO,  = 



» 


t» 

NASA-LFKIS  PREL!»1INARV 

DATA  04/02/76  CAOOF 1 1 REC  04/02/76  20:03 

109.771 

FAC 

SEX15 

PGM  C003  ROG  2846 

m 

M 

t EANOUT  25  BTtlC: 

TO  CL  APP  59  DEG  HUM  = 60‘ 

t MODE  * 5.0000  NO.  SCANS  » 5 

/-N, 

K 

IS 

EMGINF  TIM1V5  = 

25.000 

DFG.  BAROMETRIC  PRESSURE  « 29.190  3ATED 

HP.=  160.00 

HC  RATIO*  2 

.1250 

fQ 

« 

TfiMp.  AIR 

TFMP 

PRESS 

CFM 

DRY  FLOW  VAPOR  FLOW 

PRESS  TOTAL 

~ 

n 

59.256 

29. ,188 

104.04 

467.09  3.1242 

14.449 

- 

n 

CCMP.  FUEL 

TEMP 
73 .227 

PRESS 

5.5424 

DENSITY 

44.326 

TUR3D  FLOW  FLOW  TRON 
40.828  35.329 

FPIP 

6.0402 

w 

rnniiNK  AIR 

TFMP 

•JDFl-mOO 

OFL-HODD 

FLOW  PFL-HUH 

DEW-POl NT 

•r 

61.917 

3.0114 

3.4913 

9979.4  61.589 

46.081 

PFL-HUM 

1 

61.589 

2 

8.5749 

HUMIDITY 

46.320 

Y H20  VAPOR  COPPFCTED  HP 
1.0752  65.641 

C» 

FMfi.  rriNO. 

F/A  DRY 

E/A  VET 

FOM.  RATIO 

PPM-l  RPM.-2 

TORQUE 

BHP 

■■r  ■ 

(» 

M 

0.075635 

0.075133 

1.1289 

2351.9  2354.3 

144.60 

64.753 

0* 

K 

WFT  CflRPECTION 

86  805  EXHAUST  MDI.F.,  I^t. 

= 28.036  EXHAUST  DENSITY  * 0.072593 

exhaust 

FLOM  RAtE  *'  ^064.b 

K 

MEASURFP  CONC. 

PART  PPR 
Hr  PPM 

MILLION  WET 
VOX  PPM 

CO  DRY 

PER  CENT 

C02  DRY  02  D-Y 

1C 

«C 

CORRECTED  CDMC. 

12C9.5  1196.1 

TO  WFT  BASIS 

3.0909 

2.6331 

12.698D  0.19524 

11.022  0.16948 

•C 

NC 

NOX 

CO 

cr 

EMISSION  RATE 
EMISSION  mASS/mPDE 

0.30239 

0.030239 

0.99125 

0.099124 

13.565 

1.3565 

cc 

EMI  SSI  P'N  “ASS/RAT  ED  HP 
MOPE  emis./sto.  rVCLE  « 

0.00018899 

9.9470 

0.90061953 
41. 302 

0.0084783 

20.186 

vJ 

£.♦ 

U 

CAL. FUEL  AIR  PATIO  = 0.073260  MEAS  . FUEL  AIP,  RATIO 

' = 0.075636  DIFF  MEAS 

.6  CAL.  E/A 

PERCENT  *-3.1415 

ac 

e 

CYl  TEMP  OEG.E 

CYL-1 

C YL-  2 

CYL-3 

CYL-4 

c 

349.66 

356.13 

360.11 

475.52 

tz. 

tt 

EXT  GAS  TEMP  OFG.F  FXT-l 
1528.2 

FXT-2 

807.68 

EXT-3 

1481.6 

EXT-4  SEXT-1 

1247.9  1193.4 

SEXr=? 

1193.4 

cc 

ENGINE  OIL 

ETILT 

SPILT 

01  LP 

MANIFDLO  PRESSURE  * 18. 

632 

137.65 

273.14 

71.199 

DYNO  CO.VO. 

TORQUE 

143.15 

RPM 

2310.7 

CYL. BACK  PRESSURE  * 29. 

310 

INPUCTirN  AIR 

TMPTl 

IAIRT2 

TATRTl 

TAIRT2 

Cl 

53.849 

59.256 

125.  42 

56.  035 

ORIFICE  AIR 

ffMp  ~ 

32.312 

DELTAP 

2.0356 

OPFP 

53.413 

FLOW 

1991.1  

fP|.L  TF^'P.  = WP4TFP  TF’^P  = CDOLFP  TFHP  = 54.221 


..  NASA-LEWIS 


PRELIMINARY  DATA 


0'^/02/76 


CADPEl I 


REC  04702/76  20t07»09.663 


FAC  SEX15 


PGFS  C003 


RDG  2847 


« IFAMmiT  25  BTOC  TO  CL  APP  50  npfl  HUM  x 6Q  f 


MTOE  ■ 5.0000 


NGIMF  TIMIN5  = 25.000 


COMB.  AIR 


TFMP 


59.744 


BARnMFTRIC  PRESSURE  ■ 29.190 


PRESS 


29.181 


CFM 


102.76 


DRY  FLOW 


461.48  ” 


NO.  SCANS  * 5 

) RATED  HP.>  160.00 


VAPOR  FLOW  PRESS  TOTAL 


3.1212  14.448 


HC  RATIO*  2.1250 


C OMR.  FUEL 


..  rOOLlNG  AIR 


TEMP 

73.414 


TJMP 

62.421 


PRESS 

5.5193 


3.  0742 


DENSITY 

44.821 


3.6712 


TURBO  FLOW  FLOW  TRON  FPIP 

44.920  - 37.672  6.0693 


U 0 EL-HOnn  DEL-HPOD 


_FLOW 

10095. 


_BEL-HUM_ 

61.195 


DEW-POINT 

46.371 


RFL-HUN 


r/A  DRV 
0.081633 


2 

20.578 

-E/  A WFT 
0.bofC85 


HU'liniTY  » H20  VAPOR  CORRECTED  HP 
47.344 ^1  .0872 65.686 


FQII.  RATIO  PPM-1 
1.2184  2350.6 


RPM-2_ 

2352.1 


_TORQUE_ 

i44.71 


BHP 

64.749' 


WET  correction  factor  = C.8R431 


FXHAUST  «3LF.  WT*  = 27.551 


EXHAUST  DENSITY 


PART  PEP.  MILLION  WET  • PER  CENT 

MEASURED  rONC. HC  PPM-  Nr>x_°^M C3  DRY  ■ CP2  DRV  _ 

1741.3'  *434.72  6.6517  10.956D 

CbPRFrTED  CJNC.  Jn  wFT  RASIS  5.6826 9.35_06  _ 


02  DRY 

"0.077828 

0.066439 


u:  EMISStOM  RATE 

J MLS  SI  mass/ MOPE 

“ CMtSSION  mass/rated  HP 
^ MPPe  FMIS./STn.  CYCLE  »_ 


HC  NOX  ICD  

0.44014  0,36424  29.048 

3,044014 0.036424  _ 2.9048 

0.60*627509  6.30022765  0.018155 

14.478 i''.  IT7  43.226_ 


CAL.FHEL  AIR  RATIO  = 0.081738  NEAS.  FUEL  AIR  RATIO  = 0.081633  OlFE  MEAS.C  CAL.  E/A  PERCENT  « 0.12887 


« CYL  TEMP  OEr,.E CVL-l_  . 

« ■ 355.66 

t EXT  r.^  TEMP  OF G. F**'p'xf'-^ 

1255.5 


ENOINF  OIL 


EOILT 

187.77 


,CYLt2 
363. *48 

■prf-7~ 

509.64 

S3IIT 

"265'.*56 


CYl-3  .. 
?6'4.26 

Txt'-;t*“ 

1152.3 

OILP 

71.311 


CYL-4 

377.45 

'EXT- 4 
1216.2 


SEXT-1 

1156.3 


SEXf-2 

1156.4 


NANI  FOLD  pressure  = 18.369 


CFLL  TF‘'P 


81 .P85 




.. 

• , iC.“r 

• V'  Ji*:  11.  ■ 

•-  t ’ 

‘tV;'  * ^ , 

- 

r *'  ■ 

. / 
'AT 

• 

Zl 

— II..  .1  1—  -N  ■ 1 ' . 1 . .1  1 , ■ ■ ■»■■■■■■■"  ■ - , , ... 

MACA.icuic  DRFi TMtNAftV  DATA  04/02/76  CADOEII  REC  04/02/76  20! 15143. 271 

FAC 

SEX15  PGM  C003  RDG  2846 

Cl 

1 F AwmiT  ?•;  Bine 

TP  CL  APP  59 

PEG  HUM  = 60 

T MOPE  - 3.0000 

NO.  SCANS  - 5 

K 

CMRfMF  TIM IMR  s 

■ a;-  — . . 

: 75.000 

PEG.  BA ROME TTIC  PRESSURE  =29.190 

1 RATED  HP.»  ,150.00 

HC  PATIO*  2.1250 

rrMB.  ATR 

TFMP 

PRFSS 

CFM 

PRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

K 

59.644 

29.213 

209.61 

966.21 

5.3004  14.314 

tl 

COMB.  FUFL 

TFMP 

71.661 

PRESS 

5.3846 

OEMS  TTY 
44.867 

TURBO  FLOW 
76.725 

FLOW  TRON  FPIP 

73.450  ■ • 5.0087 

m 

rnni  rwr  atr 

TFWP 

UDEL-HPPD 

pFi-HPnD 

FLOW 

REL-HUM  OEW-POINT 

M 

63.221 

3.1448 

3,7091 

10223.  ’ 

56.730  46.075 

REL-HUM 

1 

60. 730 

2 

4.  0564 

HUMIDITY 

45.645 

9 U2D  VAPOR  : 
1.0482 

PRRECTED  HP 
150.73 

' 

F/A  n^v 

F/ A WFT 

EOU.  RATIO 

RPM-1 

RPM-2  TORQUE 

BHP 

4» 

0. 076019 

0.075527 

1.1346 

2701 .6 

2704.1  295.35 

152. 

45  . 

c» 

WFT  CORPFCTIOM 

FACTPP.  = 0.B5095  EXHAUST  M3LF.  WT. 

= 28.005 

FXHAUST  density  * 0.072511 

exhaust  flow  rate  » 14424. 

•c 

PART  PE^ 
nr  pp^j* 

MILLIPH  WET 
MOX  PPM 

C9  PRY 

PFR  CFNT 
C02  PRY 

02  PRY 

«■ 

cnpR«=rTFn  r.'^vr, 

1 1 R4 . 1 

, TF’  JFT  IIASI 

863.58 

S 

4.7107 

4.0086 

ll.938n 

10.158 

0.067057 

0.057070 

*e 

HC 

MPX 

cn 

« 

(C 

EMISSIOM  RATF 
gMISST^'^'  MACS/PnnF 

0.51320 

0.0C3C66O 

1.4824 

0.0074120 

41 .980 
0.20990 

oc 

EMISSIPK'  MASS/R4fEb~HP 
wnnF  FMTC. /<;Tn.  rvn  f t 

1.9162E-05 

1.0085 

4.5325E-05 

3.08»3 

0.0013119 

3.1235 

c: 

= 0.076019 

DIFF  MEAS.E  CAL.  F/A 

PERCENT  = 1.4440 

9t 

rvi  -1 

CVL-2 

CYL-3 

CYL-4 

»{ 

■'423.52' 

435.71 

426.58 

361.84 

ez 

EXT  GAS  TEMP  PFG.F  FXT-1 
1240.7 

FXT-2 

773.88 

EXT- 3 
1188.3 

EXT-4 

1370.6 

SEXT-1  SEXT-2 

1355.8  1357.5 

oe 

ENGIN'P  PFL 

Fn  IL  T 

STILT 

niLP 

MANI FOLD  PRESSURE  » 28.253 

• 

t> 

ITfi.Ofl 

238.60 

73.819 

PYNO  COMP. 

TOFOIIF 

295.56 

RPM 

2641.9 

"CYL. BACK  PRESSURE  = 29.350 

IMDlirr  IPH  AIR 

lA IPTl 

IAIPT2 

TA  13  T1 

TA1RT2 

-L.— . - 

59.310 

59.644 

109.30 

55.440 

. 

« 

PPIFICE  AIP 

Tpip 
83  .989 

PELTAP 

0.088909 

ORFP 
58. 321 

Flow 

318.96 

— — 

a 

i 

CELL  TFMP.  = 

82.539 

HE&TEP  TEMP  = 82.178 

CPPLER  TFMP  = 53.231 

NASa-LEWl’t  ppftlMtMARY  DATA  0^/02 /7^ 


" I FawmiT  gt;  BTor-^TTi.ci  APP  59  nffi  hum  « 60.^ 


rannPIt  «Pr  04/07/76  20tlBt2».217 

wnnF  » 4. 0000 


FAC  SEX IS 


PGH  C003  2849 


wn.  SCANS  » 5 


© FMC-INF  TIMING  » 25.00Q. 
- rnwR.  MB  -TgiLP 


nFG. 


RASnMFTRTC  PRC S SURE  « 


PRESS 


CFM 


57.520| 


29. 2 IB 


166.  66 


rated  HP.«  .160. 00 _ 

DRY  FL0^_  yam-llJM— 

Ts^fr  5.0n0  14.663 


HC  RATIO"  2.1250 


CPMP.  FUEL 


temp 

69.B6^ 


PRESS 

5.4311 


PENS ITY 
44.915 


-TuSerTFLOw  >low  tron  [Ppip 

57.8  28 57. 6118  ^ §.5?-JA_ 


r;rni  ING  AIR 


_TFWP 

60.754 


„nFt  -Hnno  OEL-HPOD 


3.1501 


REL-HUM_ 

65.572 


PEL-HUM 


I 


65.572 


2 

A2j^12- 


3.6410  10233. 

"iThI^  vapor  CnRRECTEO  H» 

I ..  0 6 1 2_, : _ .ly-*  XI 


dew-point 

46.091 


humidity 

<>6.211 


FNCr.  rOND.. 


F/ A DRY 


F/  A_WFT EOJI.  i 


0.075376  0.075379  1.13^5 


2430.9 


JtPK-2_ 

2433.4 


TORQUE_ 

'259707 


BMP 


119.91 


-^orTO exhaust  t-LW  »Ait  i-rmrr 


^ n^aRT  PER  MILLION  WET  P2  DRY. 

MFASURFLjCn^'C^^C.  

1217.0  1349.6 


¥ 


rPPRECTEO  rONC.  Tn__>lFI_»AUl- 


4.3305 

3.7460 


~12.082D 

10.332... 


d. "14641 
0.12521 


HC 


M.OX 


CD 


• EMISSION  RATE 

_£iiLS5in^-MAS  SAM 

ajaCC/DATP 


FM~rSSIDN  maSS/F^TEO  HP 
Hrnf  FMl5j/.§ 


0.4950B 

_0.f04.1-2Jl 


1.9199 

0.15166_ 


30.817 

2.5601, 


0l  00025785  0.0d'09'4786 

1 3 . 57J 6 3.191  3.8.  2J 6 — 


- □ HPA«1-  FUEI  »IP  RATIO  * 0.075B76 

CAL  .FIIEL _A.I R JATLO-r-  OjsOJAll? 


n I FF_^M^C AL_._t' A .P ERCEJiLA_OilL?0¥ 


CVL  TF.«P_.0F_G.F_ 


CYL-1  _ 
39  6.' 5 6 


_CYL-2  . 
4r5'.T9' 


CYL-3 
4 if.  2 6 


CVL-4 

‘710.04 


"IEXT  GAS—TEMP  PEG.F  EXT-1 
75  3,  ?5_ 


■■■fXT-2 

292.:0_2. 


FXT-3 
1229. 1_ 


EXT- 4 
1371.5. 


SEXT-1 

1294.5 


SEXT-2 

1296.5 


ENGINE  OIL 


JFD  ILT 
187.06 


SPILT 

252.81 


OIL’ 


72.163 


M A'l  1 FOLD  PRESSURE  = 26.432 


:PYNO  COND. 


TO PGUP 
264.14 


: 'PPM 
2388.4 


I MPUCT  l.P^  AIR 


pPinCF  AIR 


IMPTl 

"57.176 

"te'*p 

81.P61. 


lA  IPT2_ 
'57.520 


TAIRT1_ 

■93.8'5d 


TCYL.'8A‘C'k"'PRFSS0RF'  = 29."248 

_TAIRT2  _ . . 

55.357 


■pELTAP 
I .9935. 


PPFP  • 
53.39  3_ 


"Flnw 

1973.3. 


r.FLL  TEMP.  = 80.96? 


HFftTFn  temp  = C2.1B5 


COOLER.  TF MO  = 53.078 


PPCLTMIN'^RV  ni^TA  OA/02/76 


Nt^t-ypvis 

IFAMPUTi?*;  fttPC  Tfl  Cl  Apt>  5«>  npf» 
FKT.fMP  TTVIMP.  » 25.000- 
r.nvB.  MR  TE^ 


WCOE 


? EC  04/02/76  2Qs21:13.886_ 

3.0000 


FAC  SEX  15 


PGi*  COOS  ROS  2850 


NO.  SCANS  « 5 


OFr,. 


PPESS 


58.001 


29.156 


BAPnMFT^tr.  PPF  SSUPE  = ,29. 200  _ 

PPY  FLOW VAPOR  FLOW 

“6'.<i74a 


RATED  HP.*  160.00. 


HC  RATIO*  2.1250 


r.FM 


20R. 16 


966. 38 


PRESS  total 
16'.  831 


COM3.  FUEL 


TE  HP 
6R  .906 


PRESS 

5.3783 


DENSITY 

46.961 


"tupro  flow  flow  trom 

75.723_ 


FPIP 

5.9955 


rppt  TNG  AIR. 


TEWP 


iinFt  -HPPO  peL-HP0_D __F.LnW 


61.061 


3.1623 


RFL-HUW 

■66.186 


RFL-HUM 


66.18.6. 


2 

36.658. 


3.7256  10219. 

TTiTo  V APO(rTOP"P  ECt' E D HP 
1.0792 159..15. 


_DEw-pgi'LL 

65.871 


HUMIDITY 

66.998 


FNP.  roNP. 


F/A  DRY 


_£Z.A_MFI 


0.075678  0.075173 

WET  CORPECTIOM  FACTOR  * 0.86696 


FOti.  RATIO R.PM-1 ... 

1.1295  2705.1 


PPM-2 


_TQR.oy.E_ 


RHP 


EXHAUST  MOLE.  WT.  * 28.033 


’'2707,5  295.50  152.71 

-- WHWsrDFN--sTTr-^-^  iXHAUST  PLUW  KATE  » 


PART  PER  MILLION  WET 
Ppm  : NQK  PPM 


mfaciIREP  CONC. 

^ “’rv  " '■ 1162.9  . . 

rnPRECTFO  CONC.  to  wet  BAS  IS. 


CO  ORV 


736. 57 
HC 


6.8528 

6.11 86 


PFR  CENT 
C02  QRY^_ 
lT.'928h 
10.102 


o 


02  DRY 

0.0’63'966 

0.037219 


EMlSsfON  RATE 
fm~t<;<;ion  “A  S.syj?£B.E. 


trn  L > a I LIT*;  

EMISSION  MASS/PATFD  HP 
MnnF  FMIS./STD.  CYCLE_g. 


"0. 59006 
_n.  0029503 
i . 8639E-05 
0. 97050 


NP.X 

1.2605 
p.  006302.6. 


CO 


'63.001 

0.2150.0_ 


3’.‘9V9'2'E-05 

2.6261 


“OV0013'638 
3*1995_ 


FIIFI  ATR  RATIO  * 0.07Z659_ 
fVl  TEMP  DEO.F _CYljC.l  CY.I_:l?. 


MFAS.  fuel  AIR  RftTIP  = Q.«.Q75678_ 
CYL-3  _ 


OIFF  MEAS.C  CAL.  E/A  PERCENT  * 2.3530^ 


633.10 


6'51.06 


6'36.  58 


_CYL-6 

636.72 


EXT  OAS  TEMP  DEG.F  <=XT-1 


EXT-2 


fmptmf  pil 

fpilt 

son.j____ 

t:  ' — 

188.90 

,207. 26 

DYN'^  COND. 

TO ROUE 
P96.95, 

p^OM 

.26't6_U__ 

I nOLCtipm  air 

TAIRTl 

_ I A1RT7. 

['  U 

57.701 

5 8.  081 

- c> 

n R I E I C E A I R; 

T F M P 

P?*  

l-03p5__ 

I-  t 

CFI.L_T.E.mP._5_ 

81.615  

_ „HEATE.B_, 

EXT- 3 
J229.9  . 

01 LP 
■ 73.367 


EXT -6 
1330.6 


SfXT- 1 
1376.9 


SE'XT-2 

1376.2 


MANIFOLD  PRESSURE  = 28.383 

'T.yl . RAC<  Pressure  =~29. 366 


TMRTI 

157.64 


PRER 

53.339 


TAIRT? 

55.761 

FLOW 

1632.3. 


COOLER  temp  = 52. 600 


PPFi  TM|NA«tY  n>TA_ 0>.f02n± 

riAMnilT  ?5  WTnC  TO  Cl  «PP  PEf.  HUM  » 60_; _!1S 


BFC  o»/o?/T^  2082!>i2a.a35 E*c  SEX15_ 


PG*I  C003  ^0^  2851 


Mnng  ■ 4.0000 


Wti.  SCftNS  ■ 5 


P^iffnc  TtMtMr.  » 25.0C0 


aAPnMFTtlC  PRFSSURJ_^^^?P0_-_3JJ:OJlP^^^^  


n»«t.  AlP  _ 


CO^*B.  FUEL 


rnPI  IMO'ftlR 


R EL-HUM 


Fwr, . roHO. 


TEMP 

58.61S 

TEMP 

_TFMP 

61.890 

■ i 

_65.-.5^2- 


PRESS 

29.208 

PRESS 

S.42BI 


CEM 

166.38 

“nEMSITV" 

»<V.894 


“TSTTW  5.2342  14.630 

-nJ^TTovi  FLOW  iron;  fPiP,. 

61.  943  57.  9M 


U 0 E 1 -HPOD  DEL-HOrP 

3.0537  3.6380 


_FLPW 

10057. 


REL-HUM 

65.' 942  , 47.281 


2 

23.988 


humioity 
49.401 


"YTiin  VAPOR  CORRECTED  HP 
1 . 1 1 14  I2Q» 21 


E/A  PRY  FM-WFI— 

0.676554  0.076028 


1.1426  2433.6 


RPM-2_ 

2435.2 


TORQUE 
256. 27 


RHP^ 

'118,75 


0.8588?  FXHAUSI 


exhaust  OEYSITY  • 0.072396 


— — ppp  yitLIOf!  WET 

MFA  9„rep  cnwc.. HP  ,.PPM,__:N:if ij??- 

rpoBFr.TEri  c^MC.  ti?  aAsX?: — 


FMISSinM  RATE 

F M ! S s 1 1^^! f?*  s S/M?ir'E 

"py'lSSinM  MAS  S/P  at  EO  HP 
M F’n E EMTS./STP.  CYCLE  .1 


_Hr  

" 0.48005 
0.040004 
" 0.‘66625001 

13.159 


cn  DRY 
4.2595 
3.6582 

NHX 

1.8117 

0'.15097 


PEP  .C'ENT 
C02  'DBY_. 
"l  2.1 840 
10.464 


30.088 

2.5073 


02  ORY_ 

0.'l45a7 

0.12528_ 


U.  f --W.— 

'0.o609'4359  0.015671 

6 2. '906 


c .iTwa  ^7.1. .n  I.0_.0385i.. 


D »:E , KE 


CYl  TE.'^P.-I’f  6*?:- 


f YL-1 _ 
'395.10 


■■'ext  GAS  TEMP  0EG.F  fitT-l 
, 62  5.24 


ENG  IMF  OIL 


OYNO  COf'O. 


INOLCTtPN  _AJ_R_ 


or'ieice  air 


EPILT. _ 
"197.33 

"tp'poue 
24  I - f?6_ 

lAIBTl 

'58.235 

"t  E 

8 2.926. 


r.YL-2 
■4  08  '.  U 

Exf^ 
2.89.  °? 

_Sr|lLT 

■ ■259.75 

"Rp7i  " 
_J328.5 

_ ! AIPT? 
5B."615 

"ITel'taF 

2.050^ 


PYL-3 

'419147 

1260.2 

_nit^P 

71.891 


tatrti_ 

'l23.'89' 

■ HREP 
53.412 


r.YL-4 

'613799 

“EXT  -4" 
1337.3 


'SFXT-1 
1209. 6_ 


“SEXT-2 

1301.0 


M AM  1 FnLJ)_PR EJ5SUR E ^.26 .3.18 
TRACiTlC^^RE  * 29.2'^ 


TMRT2 
‘ 55.405 


■ FLOW  " 
_ 1997.9 


FELL  TEMp._ = . 82  .294 


heat  EP_I Fm^_=  82 .185 


COOLER  .TEMP  J;..5^.465_._. 


mm 

Sts 


M as  A-L  r<i  IS 


PPFL  lM  IMAftY  PftTA OA/02/76  CAPOFl  ! REC  0*t/Q2/lft  20i338l7«33Q_ 


fAC  SFX15 


RGM  cool  R0S2852 


HOPE  » 5.0000 


NO.  SCANS 


Wi 

ncr  BAOnMCTjfr  PPFSSURF  = 29.200  RATE3 

HP.>  160.00 

HC 

RATIO-  2.1250 

It 

« 

FNGIWP  T IM  ini*  * 

• w V u 

oqpcc 

r.FM 

ORY  FLOW 

VAPOR  flow 

PRESS  TOTAL 

K 

C OMP . AIB 

59.409 

29.181 

102.01 

*58.73 

3.1296 

14.450 

n 

« 

COMB.  FUEL 

TFVP 

PRESS 
R-  «57nft 

OENSITY 

44.812 

FLOW  IRON 
36.451 

FPIP 

6.0927 

14 

K 

linci  -Hnnn 

OFL-HOnO 

FLOW 

RFL-HUM 

DEW-POINT 

it 

■> 

r nni  t^*i»  AIR 

! 61 .944 

2.9917 

3.5812 

9942.9 

62.470 

46.601 

C* 

m 

R EL-HUM 

1 

2 

9.500<5 

HU"tniTY 

47.756 

T H20  VAPOR 
1.0966 

CORPECTEO  HP 
66.351 

p/A  WPT 

FOU.  RATIO 

P.PM-l 

PPM~2 

TORQUE 

RHP 

n 

It 

0.679'460 

0.078921 

1,1860 

"2350.0 

2351.0 

146.22 

65.426 

" — 

WET  CORRECTION 

FACTOR  = C. 

84950  EXHAUST  MOLE.  WT 

;•  V 

i = 27.724 

FXHAUST  DENSITY  ■ O.OTifas 

EXHAUST  rl.uW  KAIC  ■ 

— — -«j 

ct 

OAPT  PHR 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  ORY 

02  DP-Y 

£ 

At 

K. 

MFAbMr.r’U  Ll'Nu* 

1664.6 

481.55 

6.2705 

11.1660 

0.11R19 
A 1A1 

HC 


MHX 


CO 


FPISSIPN  RATE 
FMlSSinr.'  MASS/NOPE 


0.41483 

0.041483 


0.39780 

0'.039780 


FMisSinr.'  NASS/PATFO  HP  0.00025927 

Mpf>c  FMT«;. /STO.  CVCI-F  7 - 13.646  _____ 


0.'0b024862 
16. '575  


26.846 
2.6846  _ 
0.  016778' 
39.949 


_C^  ^^  ^_o^.n,^,n^R0657  HEAS.  FUFt  AI  R ^ 


CYL  TFMP  PEG.F 


CYL-1 

■336.79 


CYL-2 


■ 341.90 


CYL-3 

"34'5T5r 


CYL -4 

■593.41 


FXT  GAS  TEMP  PFG.F  FXT-l 
1361.7 


FXT-2 

233.0? 


EXT-3 
1283. 5 


FXT-4 

1066.0 


SEXT-1' 
III 0.8 


■SEXX-^ 

1109.6 


eng IMF  OIL 


FTILT 

186.84 


snuT__ 
223. 09 


_nn.p_  _ 

71.443 


MAW  1 FQL p_  PRFSSUP.E  » _18. 236 


iPYA'O  cri'P. 


IXPUCTIPN  AlP 


TflPODE 

lATPTl 

58.994 


PPM 

2306.4 


■CYL";bACX  PRESSVRF  29.373 


T A TRT?._ 
59.409 


TAT3T1 
i 2 1.27 


TAIRT2 

55.126 


npIFlCF  AIR 


TFVP 
83. 673 


PELTAP 
?. 0C53 


ORFP 

53.455 


"FLOW  ■* 
1975.5 


C FL L_  T FM P . _ 8 2.64 4 


H F A T F P 7 FM  p = 8 2 V 7 JL 


CnntER  TE«P  = 52.46.5 


ti 

NASA-LFWIS  PRELIMINARY  DATA 

04/02/76 • 

CAODEtl 

REC  04/02/76  20:56:12.647 

EAC  SEX15 

PGM  C003 

ROG  2857 

W ; 

<•  Lf  A^'OUT  25.  BTDC-I  £■ -T  59  DEG  HUB  = 

60  r.  1 1/2 

T CLOS  MODE 

= 1.0000  NO.  SCANS  » 5 

gMGINE  TIMIMR  « ?5.000 
rc^B.  AIP  TPMP 


BAROMETRIC  PRESSURE  « 29,200 


TPMP 

61.6T7 


PRESS 

29.198 


CCMB.  FUEL  TPf'P 

. • __78 .395 _5 

COrutMG  A!R  TPMP  L) 

66.4  71  6 

REL-HUM  — — - _ 

' ' ' / , V / . •' 55 .707  4 

F»iG.  COMO.  F/A  r>RY___P 

0.  66  ‘8931  0 

WET  CP  PR  ECT  I ON  FA  r fn  R“  ^“6186530 


"RESS 

5.8233 


CPM 

11.082 

'OEvSTtV 

44.590 


ORV  FLOW 
"49,532 


L..„_ 

VAPOR  FLOW  PRESS  TOTAL 
0.32857  14.341 


HC  RATIO*  2.1250 


"TURBO  FLOW  FLOW'TRBR  FPl’P 

3.9651  3.4143  6.1569 


UDFL-HOnp OFL-HOnj^ 

O .'o6c"27"6  7'6  o'. '5  6 56  9 


FLOW 

2226.4 


RPL-MUM 

55.707 


DEW-POINT 
45.665  " 


55.707 

F/A  ORY_ 
0.  06  ‘893  l 


2 

44.756 

P/A  HET 
0.068477 


HUMIDITY 

46.434 


r H20  VAPOR  C'ORP  FCtED 
1.0663  1.1872 


EOU . RATIO  R PM- 1 
1.0288  613.26' 


RPM-2 

*616.62" 


TORQUE 

10.043 


BHP 

l;  1727 


FXHAIJST  m3lE.  WT.  = 28.543 


EXHAUSTTOENSITY'  * 0.073904“ EXH^AUST~FCOirn ) 


PART  PEP  HULION  WET  PFR  TENT 

■MEASURED  CONC.  HC  PPM  VOX  PPM  CO  DRY  C02  DRY 

17612.  33.,fl3  1.2542  ■10.9650" 

CORRECTED  C.O‘'C.  TO  WFT  BASIS  1.0353  9.4879 


02  DRY 

2,3267" 

2.0133 


EM I SSI  ON  RATE 
_FM!SSTON  MASS/MOOE 
F MrsslOH"'MA  S s7r  A TFD  "ffp 

MODE  F'-ns./sro.  cycle  t 


HC  ' NDX  CO 

5 ^0 . 0'O'a'SWr  0.567 99'  “ 

0.0075967  4.8201E-05  0.0094665 

4.7T80'p-05  *3V3r26"F-"07  '5.9l66E-05“ 

2.4989  0.020084  0.14087 


CAL. FUEL  AIR  RATin  = 0.072304  MEAS.  FUEL  AIR  RATIO  = _O.0_6893l  ’ DT FF  MEAS.S  CAL.  E/A  PERCENT  = 8 931_ 

CYL  TEMP  PEG. F CYL-1  CYL-2  CYL-3  CYL-4 


CYL^l 
"26  i ■.  99" 


EXT  GAS  TEMP  "DFG.F'PXT-l 
1202.7 


ENGINE  PIL 
DYND  COND. 

INPUCTTPN  air 

■nBIFirF~ATR 
C FLI  TFMP.  = 


n RT 
161. 75 

■"riROiTE" 

_i?  36  36 

I A IRTl 
■'60  .808  ■ 

■yPPp 

86.323 


CYL-2 

'296V92 

”Txt^'"  ■ 

-454.00 

_ S3  I L T^ 

3461’l9 

PPM 

__604.28 

_MIPT2 

'6r.637 

"""PECtA'p” 

0. OP  2708 


CYl-3 
27  7. '44 

"rx't-'3'~ 

228.65 

_niLR  

467241 


TAIRTI 

68.626 

TTrPr" 

63.471 


CYL-4 
402.64'”  ■ 

■"E'XT-4"~~ ■SEX'r=T "■■■^'TEXT^ 

_745 . 543^0 536.  31 

MANIFOLD  PRESSURE  =_U_^873  _ 


TAIP.T2 

""54':4fi0" 

""F'L'OW  ' 

301. 15 


79,  826 


'(PATFR  TFNP  = 82.185 


CnniEP  TEMP  = 40.557 


MA?;A-LFvas 


CAUDEll 


PGM  C003  MOP 


M U Nil— L.1T  f»  t ^ ..  - • * 

■ — / ■ ■ ■ '•  ■ 1 1 /9  T n ns  MHD5  * 2»0000 

tE  .-...T,  „ ,T,C  . E y .■.  "EG  H,,-  . >0  ;j_»;-LJJ.-l--- 


NO.  SCANS  « 5 


cxr-tMF  TIMING  » 25.000_ 


■ ,..,,r..r  P.ESSI.E.F  . 29.J^0 _5MEOj;,._l±0,00. 


K:  RftTtO*  2.  12S0 


fOMP.  AIR 


CO'*P  • FUt-L 


r.rcilNG  AIR 


■pFL-HUK 


„__ ■ air — r YMAliST  MOLP.  WT.  - 20.  llo 

PT  CnRPECTION  PPt-i'.'P  * O.0‘>«>O  -•- 

“ ' . hen  rPMT 


temp 

61.538“ 

TEMP 

_28.5|7_ 

Jtemp 

. 66 . "166 


S6.382 

P/  A PPY 
0.074678 


PRESS 

?<J.190' 

PRESS  “ 
5.7792 


CEM 

17.652 

■'DEWSITY" 

44.687 


PRY  FLOW  VA^J=tO)LP«“S  Ji^ 
-787746- "0.52697  14.338 

7 .4218  


u npi  -HPPP  GELj^^ 

-6.0124'^  0.62630 

— 2 — — — mT'-niTrf'r- 

7-AhP8  46.^4 


FLOW 

■■228'7:7 


PFl-HUM^ 

-56'7382 


dew-point 
-45.’ 891 


2 

7.6628 

F/A  WFT 
0.074181 


r-H20"VAPT^lTT  0.»RECTEO'"HP 
I ,07y — 


Foil.  PATIO  _ 

"171146"  1202 .9 


pPH-2 

'120479' 


torque 

-57"0172' 


BHP 

-T.-1401 


" ' ' ■"  '■■— part  per  mi'Clion  wet 

—11^ 

CPRPECTFD  C?A*C.  TP  WET  BASIS ____ 


emission  rate 
p M 1 5 S I ON  M A SS/NOOE  „ 

"f'wTkITnN  masvpateo  hp 

moo'e  f*' IS./STP.  rvriE__y 


HC___ 

"5.090884 

0^16662 

"0.00010414 

5.480R 


CO  ORY 

4.241'5 
3.  5919 

MOX  

■— o700'87634 
0.0016066 


'PEP  CENT 
r.02  OPY_ 
T2.T310 

10.358 


3.0503  " 
0.55‘^2l 


02  PRY  _ 
"5'.ri8'97 
0.10075 


Q.;JUlhUOC 

T700'4  fE-05  0 . 003495 1 

0.66942  


“77  «.s.c  »t. 

7--7;.E  _ 


CYL  TEMP  PEg.P 


CYL-1 

"29r.'8(r 


c j( T gas  TpMP  0«G.F  EXT 7 1 
1087 .0 


FMOtME  OU 


PY^fn  C*’NP, 


IwnuCTirv  AIR 


"ifpTF  I CE  air" 


_E3  IL  T 
fri.59 

— X^R'Q'iF— 
j^OlO^ 

iajpjL 

"To .85^ 

-^feVp-— 

B4  .595 


CYL-2 
""3'  V6 . 13"  ■ 

~Tn^ 

^V5^4.00 

• S3 ILT 
353.34 

~ pp  y'  " 

1 2 W . ^ 

IAIRT2 
6i;53P 

■ Pt LTAP“ 
3.0061 


CYl  -3 

"305.95' 

-TTF3"- 

719.26 

TTLP 

"56.730 


TM  RTl 
"4=».?45' 

orfp 

53.386 


C Yl."4 
■358.72 

T'XT-'4"" 
75'’. 82 


"SFXT=1 

560.54 


TEYr-2" 

552.49 


MAN!  FOLD  P^PP.SSIPE  = 7^9322 
ryi.PACY'  PRESSURE '="29.267 


TATRT2 

■55.354 


TrO'w 

2390.3 


C 51  L.  T E!'  P . _ =. j*  ? .r,^  ^ 


M=  A TP  P TF  M p =_  P2 . 1 64 


rnPtER  TFMP  - 51.582 


}! 


f 


NASA-LEWIS  PRELIMINARY  DATA  06/02/76  CAODFI  I RFC  06/02/76  2U03:  18.568  FAO  SEX15  PGM  CC03  ROG  2859 

f 

1 

) » . . ~~~  ■”  ^ ^ ^ 

LFAVnUT  25  BTOC  '1  C.  T 59  npG  HUM  = 60  7 1 1/2  T CLOS  MODE  = 6.0000  NO.  SCANS  =5  ! 

>11  FMGIME  TIMING  » 25.000  DEG.  RAROMFTRir.  PRESSURE  = 29,200  RATED  HP.=  160.00  HC  PATIO«  2.1250  i 

■'  » ■ ■ * 1 

„ COMR.  4IR  TFMP  PRESS  • CFV  PRY  FLPW  VAPOR  FLOW  PRESS  TOTAL  i 

> „ 5'8.669  29.198  17.686  78.f^6  0.523r3'  r6‘.36l-  ) 

cn^B.  fIiel  te“p  ' <>Ress  ifv  Tup. bo'  flow  PCow  trON  ppIP 

76.803 5.77g0  A4.  732  7.6969 6.0276  6.1323 


CrClLING  AIR  ,'TFMP  MOEL-HnnD  OEL-HnOD  FLOW  PEL-HUM  DEW-POINT  ! 

> . '63.518  -0.016115  0760305  0.00000“  ■62.682'  65,906'  • j 

’• 

' « PEl-HUM  1 ?.  HUMIDITY  T H>0  VAPOR  aORRECTEO  H?  . ; 

)'  .. 62.682  22.988  66.860  1.0761  1 .2917  [ 


i : FNr-.  C OHO  ■ F/  A DRY  F/ A WET  FQU  ._  PAT  IP  P P H - 1 _P PM- 2 TOR Q UF  BH P 

► 0.077133  0.076620  l.l'Sl?  r205.0'  1206V8  5,5755  1.2792' 


NASO-LfWt  S P^PPtlMtNftRV  Oa  tA  0»/ 02/76  CADOEI T 


tKamiT  2A  Bfnc  t -f.  T'59  DEG  HUM  = AO  1 1/2  T CLOS  MODE 
EWriaifi  TIMIVG  = 25.000 


PC  0^^ p2/ 7P_?1  i0A»10.T20 
7.0000  NO.  SCANS  » 5 


FAC  SfXlS 


FG**  COOS  FOG  2860 


nFG. 


BARPMETWir  PPESSimE  « 29.200 


COMB.  AIR 


_TF_MP  _ 
59.671 


PRESS 

29^199 


CFM 


10.983 


_OPY  FLOW 
,9r07A  ■ 


R^ED  HP.«  160  •00^ 

VAPOR  FLOW  PRESS  TOTAI^ 
0.S278A  16.343 


HC  RATIO-  2.1250 


COMP.  FUEL 


TEMP 

76.484 


PRESS 

5.8227 


pcNS ITY  TURBO  FLOW  FLOW  TRON 

44.740  3.9678  3.3303 _ 


COOLING  AIR 


TEMP 

64.327" 


UnEL-HOOD  OEL-HOOO  FlOW  REl-HIIM 

^:0CT66()5  0V51754  0.00000  ' 60.168 


~FPTP 

6.1434 

DEW-POINT 
45.855  


PEL-HUM 


- — 2 HUMIPITY  R H20“VAP0R  CORRECTED  NiP~ 

60.168  21.026 46.763 1.0738  0. 35486  


ENG.  C own. 


F/A  PRY 
■ 0. 067864 


F/A  WFT 


0.06  7413 


EOU  . RATIO R PM_:- 1 _ 

661.32 


1.0129 


PPM- 2 
"603.>2 


TORQUE 


BHP 

D.35115 


WFT  COPPECTI  ON  factor  =~0. 88899' 


■'EXHAUST  m'OiE.  WT.  i"" 28.6'2t 


3.0670 

F XHA'aSTyE^l  SI  T Y"i~0r0741 22  FXHlSOST~FnW~RATE  » Tll.%3 


M FA SURF nc PNC. 


“pTpT  per  MILLinw  WET 
HC  PPM  MOX  ppm 

lAOiTr 


CO  ORY 


34.243 


r.ORPFCTFO  CONC.  TO  WFT  BASTS 


1.4072" 

1.2509 


P'FR  CFNT 
CO?  DRY  _ 
11.1200 
9.8854 


02  ORY_ 

■4.0955 

3.6408 


“E‘ 


HC 


EMISSIOA'  RATE 
FMI  SSI  dw_  MASS/_MOnE__  __ 
EMISSIoT'  “mAS‘S/R“atFP  HP 
MCOF  EMIS./STn.  CYCLE  T. 


0.40909 

0.0068182 


Wnx 

0.0"028990 

4.8317E-05 


Cn 


472614E-05 

2.2426 


3.0r9'8E-07 

0.020132 


0.64610 
0.010768 
6.7302E-0'5 
0. 16024 


CAL .FUEL  AIR  KATIO  = 0.065731 


CYL  TEMP  OEG.F  CVL-1  CYL-2 

2(!,5.94  293.03 


MEAS.  FUEL  AIR  RATIO  = 0.067864_ 
CYl  - 3 


OIFF  MEAS.C  CAL.  F/A  PERCENT  —3. 1418 


283  ."97 


CYL-4 

”402.48 


FXT  GAS  TEMP  PFG.F'pXT-I  FXT-2 

13 15.0  -454.00 


TxT‘3 

154.51 


FXt-"4’" 
699 .94 


"SExIFT" 

510.07 


”5EXT=^" 

504.80 


FAG  IMF  OM 


FO  ILT  _ 

■159.44 


SO  ILT 
29b',  Zl 


niLP 


MAMIFOLO  PRESSURE  = I2.0y 


46.101 


OYNO  CON'n. 


INDUCTION  AIR 


TOPOUE 
2.  90OI_ 

_IA  IPU 

58  . a? 2" 


RPM 

599.50 


“c'yl  . BACIT" PRF'SSURF  = 29T?jT 


_IAIfT^ 

5T671 


TAIRTl 


61.141 


TAIRT2 
“"54;  725” 


"RTFITF  Afp" 


TEDP 

82.759 


“nErt  A P 
2.0539 


ORFp 

54.146 


■F  LOW  ” 
1999.6 


CFI  I = 7T.679 


HFAT'^P  TEMP  = P2,  178 


rnouF.R  temp  - 4i  -n5n 


^»ASA-LEW1S  PPHI  Ml  nary  DATA  OV/02/76  CftPOfll  R F CJA/  0?/  76  21  a 1 : 13^15  8 

LFA^'OUT  ?5  ftTOC  ;i-f.  T -59  PEG  HUM  a 60  T 3/4  T -CLOSED  MPOE  = l.OOOO  NO.  - SCANS  * 5 


FAC  SFX15 


PGM  C003  RDG  2861 


EMPIMC  TIMVr,  = 25.000 


PARPMETRir.  PPFSSUFF  » 29.200 


RATED  HP.»  160.00 


HC  RATIO-  2.1250 


. « 

COMP.  AIR 

TFMP 

PRESS 

CFM 

PRY  FLPW 

VAPDR  FLOW 

PRESS  TOTAL 

- 

rs 

n 

60.502 

29.201 

10.059 

44.999 

■ P.'3020l  ~~ 

14.340 

- 

>1 

COMB,  FUEL 

TFHP 

77.484 

PRESS 

5.7951 

DENS  ITY 
44.714 

“fURR'P‘~FLP^ 

3.963^ 

FLOW  TRON 
3.9394 

Tptf  • 

6.1437 

V. 

r PPL  I NO  AIR 

TEMP 

UOEL-HPPD 

PEL-Hnno 

FLPW 

R FI.-HUM 

'■  *” 

DFW-PniNT 

U 

64.668 

-‘O.  0041514 

0.63793 

d.boooo 

58.671 

'45.971 

» 

PEL-HUM 

1 

5 0.671 

2 

15.182 

HUMIDITY 

46.980 

■YnH^fFvAprrir 
_J,,078S 

"tOBR  ECfEtTHP'' 
0.40557 

c» 

FMR.  COND. 

F/A  DPY 

F/A  WFT 

EOU.  RAT  IP 

PPM-1 

RPM-2 

TORQIJF 

BHP 

■<J/ 

•• 

d. GB7544 

0. 086960 

1.3066 

597.4? 

'598  .5'2 

3.5254 

0.40101 

WET  CPRPFCTIPA'  FACtnS‘=  0.86139 


EXHAUST  *<3LF.  WT.  = 27'."098 


E XHAOIT  OTmSI  T¥“^on)'701'62  EXHA OST~n:nW“RAT F - 701TI 


PART  PER  MILLION  WFT 


PEP'  CENT 


.n_ 

MFASHPED  CPMC. 

HC  PP« 

NPX  PPM 

CT  DRY 

002  PRY 

P2  DRY 

20361. 

13.259 

7.9330 

8.84980  " 

2.0983 

rORRECTED  C.PNC. 

TP  WFT  BASIS 

6.8334 

7.6231 

1.8075 

FfllSSIPM  RATE 
ElNISSIPf  NASS/f'OnF 
FNISSini'  MASS/PATEP  HP  ■ 

MPng  FMls./STO.  CY CUE  X 

CIAI.  .FUEL  AIR  RATIO  = 0.039140 


f_YL  TFMP  DFG. 

F CYl.-l 

CVL-2 

CYI -3 

261. 26 

2 80.73 

260.67 

FXT  GAS  TEMP 

PFC.F  EXT-1 
1470.4 

EXT-? 

-454.00 

EXT- 3 
136.53 

EMOINE  OIL 

EDILT 

SPILT 

niLP 

156.25 

327.08 

46.361 

0.51299  0.0011073  3.4PI7  . 

0.00B5498  1.B456E-05  0.05802B 

5.3437F-C5  1.1535E-07  ~0. 00036267' 

__2.8  1 0.0076899 p.  86351 

^r-EAS.  FUEL  AIR  RATIO  = 0.087544 


CYL-4 

412.73 

EXT- 4“ 
549.17 


niFF  MEAS.e  CAL.  F/A  PERCENT  = 1.R233 


OYNP  COND. 

1 NQUCT  IP N A IP 


ORiFirf  air 


TOPOUF 

_6.  0558 

LA  IRTl 
■5'9.’6  08' 


ff'P 

P2 . 979 


R'jy 

592.98 
lA  1PT2 

■50.502 


OFLTAP 
0.075207 


Tf'Xt'ST' 

497.54 


TF>rt“r 

491.41 


TA  IRTl 

70.398~ 


MAN  I FPLO_  PRESSURE  =J10.892 
C YlI'P  ACST  PR  ESSUSE  = 2 8788'5“ 


TAIPT2 

53.990 


CEtl.  TF"P.  = 77.<i97 


0._q7  5 207  53.429 

HEAT‘D'’  TfMD  = nj  ,or,3 


■Flow  ■ 
279.36 


CnOLFR  TEND  = 40.805 


MACa-IEWiS  PRFLI^<T^IARY  DATA 


OA /02  /J± CApng!  r Rf  f_  0 A/  02/76 

NP.  SCANS  * 5 


FAC  SSX15 


PGM  €003  HOG  2862  ! 


BTOC  ■ r.  T nee  HUH  . M T 3/*  T CtOSFO  ■.-Ot 
FNCTME  timing  = 25.000 


W/  K 


O “ 


peg.  P.AROMETRIC  PPFSSURF  = 29.2JjO_ 


rpvB.  AIR 


.TEMP 


PRESS 


CFM 


60.61G 


29. 106 


17.A65 


DRY  FLOW 
‘77.fi56 


RATEO  JjP . » 160.00 

VAPPR  FLOW  PRESS. TOTAL 
ir.53336  IA.3A5 


HC  RATIO*  2.1250 


COMP.  FUEL 


TFKP 

77.A22 


PRESS 

5.75A9 


“pEmS  I tv" 
4A.715 


'TuRBTrTn'w  FLOW  tron  n>'rp 

B.2155  6.6097  6.1329 


COOLING  AIR 


TEMP 


U P E L -HOOP  DFL-Hnnp 


65,009 


-0.0052584  0.53829 


_FLOW 
O'.  00000 


PEL-HU^ 

59.564 


OEH-POINT 

~45.Sn.  7 


REL-NU« 


~T~ HDMIOi'TY  1 M20  VAPO'R  tnP'REtTEO  H>' 

■;o  A6r>  15:055  A7.954_ K 12 


FNG.  CQNP. 


F/A  DRY 


F/A  WET 


FQU.  RATIO  -RP^-l 


RPM-2 


TORQUE 


RHP 

T:03£9~ 


- 0,084896  ^ ^ U-.  ■■  EYhAUST  SEN61IV  * U.O^OglTO  ERMRUy.  ru.-  .A,.:  - x^UiTir 

WET  CORRECTIPW  FACTOR  = 0.84969  EXHAubl  ■ 3LE.  WT.  ^ . 


^ ' ■ PART  PER'  MILLION  WET 

MIFASUREP  CONC . HC  ; PM.  NOX  _PM 


CP  PRY 


3831.9  47.25r 

r;ppRFCTEP  CONC.  TO  WFT  PASIS 


8,1768 

6.9477 


P'ER  CENT 
C02  ORY_ 
107i82'n 
8.6514 


02  PRY 
“071-555F 
0.13214 


"HT 


EMISSION  RATE 
EMISSION  MASS/ HOPE 
“Em I SS'inN  MASS/RATFO  HP 
MOPE  FMtS. /ST O.  CYCLE  ? 


hC 

0.16543 
0.030329 
"3700018956 
9. 9768 


NOX 


CO 


0.0067622 

0.30173^„ 


'"7T7484F-06 

0.51656 


■ 6‘.  0659' 
1.112.1 
“0”.006950E’‘ 
16. 549 


...  MTir  . 0.08621? 
rvi  TEMP  PEG. F CVL-1  CmL-?, 


PIFF  HEAS.C  CAL.  f^AJPERCENT  * 1.5504 


283.40 


299.95 


CYI.-3 

'288.25 


r.vi  -4 
“409 .43 


"EXT  GAS  TEMP  nEG.F'Ext-1 
1315.0 


ExT-2 
-454. 00 


TXT-"3 

104.53 


E XT-  4 ■ 
524.73 


'■SEYT-l' 


FMGIMF  OIL 


_EOJ  LT_ 
156. 01 


JO  ILT 
349  ."38 


Mil  P 
''57.3?-'’' 


514.24 509.41 

MANIEOI  P PRFSSUPE  = 7.7726 


OYNO  CONP. 


tTii^O'UF 

7.9784 


RPM 

1221.7 


“C YL7  rack"  PP  E 'SURE  = 29. 192 ' 


INACTION  AIR 


TA IPTl 
■ 5g,960 


lA  tDT? 

40.610 


T.A  i:?  1 1 
8T  .946 


TAIf’T? 

55.843 


moifige  air 


tfmp 

P’.?07 


OFLTAP 

2.036’ 


nor  9 
53.342 


TTnw 

logo.T 


C El  L T CV  F.  = 78.757 


HFATF°  TFMp  = 81.824 


COOLER  temp  = 53.177 


j-,r,i ; j-1-  ^-4 


W4C4-I  FWIS  PRFI  IHTNARY  DATA  0^  02 /76 E:^22fiL 

^ ^ ^ ” 1 


,....ni.T  » WPC  I r.  T w CFG  ■ 60  » 3/4  T cioSEn  mn^  - 6.wo 
engin'f 


RFC  0A/Q?,/76  2Hl»il7.293 
NO.  SCANS  » 5 


FAC  SEX15 


PG*I  C003  RDG  2863 


25.000 


.DEG. 


CD»R.  AIR 


TEYP 


PRESS 


PASQMPTRIC  pressure  * 2 <>.2 00 

dry  flch 


RATED  HP.*  160.00 


HC  RATIO*  2.1250 


CFM 


VAPOR  FLOW  PRESS  TOTAL 


60.«35 


29.201 


17.746 


79.056 


0.540T0“ 


T^3AX 


COHO.  FUEL 


TEMP 

77.493 


PRESS 

5.7528 


"OEnsiTT 

44.714 


-TlmBcTTOSw  flow  trON  mT~ 

n.0540  6.6997 6.1263 


cooling  AIR 


TFMP 

T~65.260 


IIOEL-HOOD  OEL-HOOD 


0.0033211  0.62630 


PEL-HUM^ 
59  ."09  8 


PEL-HUM 


1 ■ 

59.098 


0.22002 


HUM  1 0 ITY 
47.877 


FLOW 

~224l.n 

t H20  VAPTIEriroRR  ECfEo  hE 
1.099 4 1 1^31^ 


OEW-POINT. 
~46^.'47S  ' 


FNG.  CONQ. 


F/A  DRY 


F/  A WFT 


EQIJ.  PATIO  RP“-L 


0. 084746 


"wet  corfection  factor  = o.aAvzu 


0.084170  172649  1205.3 

FXHAUST  mole'.  HT.  = 2.7T3T5T 


RPM-^ 

l'206.6 


TnR0UE_ 

"778841 


BHP 

"1781194" 


TXHAUST"5gir5TTr^~IOT07l-C  EXMAUM  .rU'X  kai  c * 122U.V 


mfASUREP  cqnc. 


PART  PER  MILLION  WET 
HC  PP-M  Nnx  PP^* 


'3B01.6 

C OR P eCTED  CQNC.  TO  WET  PASIS_ 


46.6  93 


SH. 

8.i6"20 

6.9311 


PEP "CEmt 

CO?.  OPY 
■ TO.2050"" 
8.6664 


r>Z  OPY_ 
"0.15234 
0.12936 


s 


HC 


NOX 


CO 


Et-MSSioM  RATE 

EMIS S I ON  MASS/WODE 

“EMfS'SION  MASS7rATE0  HP 
MODE  EMIS./STO.  CYCLE  X 


0.  16656 
6.0083280 


0.0067812 

'O.D00339^06_ 


5.2056E-05 
2.7395 


■?7  I l'9TF-06 
Q.  14127 


'671 4 f2 
0.30706  _ 
"0.0019191 
4. 5693 


CAL.FUEL  AIR  RATIO  = 0.086149 
CYL-1 


MEAS.  FUEL  £ 


CYL  TFMP  DEG.F 


CVL-2 


280. 60 


297.44 


CYL- 3 _ 
286.08 


CYL-4 

"355.24 


EXT  GAS  Tf;MP  DEG.F  EXT-1 
1296.9 


EXT-2 
-454. 00 


EXT-3 

76.97^ 


F XT-4  " 
155.13 


"TEior=r 

507.53 


isTnrr^ 

502.38 


engine  OIL 


EO  ILT 


sniLT 


OILP 


MAN  I EDI  D_P'^  SSUPE_=^7.  77  50 


nYNC  C'^^'D. 


!,55 .67 

"to  ROUE" 
2.5851 


-29.612 


57.302 


P '5  M 
1197.7 


"CYL. PACK  PRESSURE  = 29.320 


INT'UCTinN  A1P_ 


!&  IPTL 
"61T.I95 


IMt^T? 

60.835 


TM'JTI 

U?.Tf 


TAIRT2 

56.226 


"fTinTiCE  AIR" 


"TcT-p 

83.286 


-omrrJp- 

3.0206 


53.377 


TIDW 

2397.9 


CELL  TRMP.  = TP  ._B5V  . 


CPOLF?  TEMP  - 53.753 


n 

AIASA-LFWI  S 

DRFI  IMIMARV  OATA  OA/02/76  CADDFIt  880  04/02/76  21 : 19:  3^6^  

FAC 

SEX  15  PGM  C003 

ROG  2B64 

L~ 

LFA^’CUT  25  BTOC 

1 C T .59  OEG 

HUM  =60  Y 3/4  T CLOSEn 

MOPE  = 7.0000 

NO.  SCANS  = 5 

rt 

FMFIMF  TIMIVd 

= 25.000 

OFr.-  P.AROMETRIC  PRESSURE  * 2®. 200  RATE!) 

Hi".*  160.00 

HC  RATIO-  2.1250 

rPf'R-,  ATR 

TF*'P 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

rt 

61.710 

29.195 

9. 7944 

43.776 

0.29640 

14.343 

” 

COMR.  FUFL 

TE**P 

77.7S8 

PRESS 

5.7921 

OEMS ITY 
44.  707 

fURBO  FLOW 
3.9683 

FLOW  TRON 
3.8944 

FPIP 

6.1317 

•«  _ 
W 

rnOLlMfi  AIR 

TEYp 

UOEL-HnnC! 

DFL-Honn 

FLOW 
2233. 4 

PEL-HU3 

DEW-POINT 

56.713  ' 

"46.206  ■ 

■■ 

66. 058 

0. 0016605 

0.61025 

~ 

PEL-HUM 

1 

56,713 

2 

18.370 

HHMiniTY 

47.395 

Y~M2n  vap'Or 

1.0884 

CnpR  ECtFC“B!»" 
0.68255 

c wr  r ni^'n . 

F/A  ORY 

F/ A WET 

FOU.  RATIO  PPM-l 

RPM-2 

TORQUE 

BHP 

b. 088961 

0.068363 

1.3270 

595.68 

594.12 

5.9423 

IfFT'TnRRECTI  OV  F«CTnP.'= '0.863« 


TxmosTTiibTfr^T^  . F XH  AUsnyesi  si  ty'  ^o:  06^9P9i  fxr^  iismrriH  -RBTt  = 68i.Tr 


— — papt"  per  MTiLin'M  wft 

PFAsupFn  CONC.  HC  ppf^  wnx  pp»i 


IP921. 


12.223 


CD  DRY 
“a;292a' 


"PFR  CENT 
Cn2  DRY 
”8.7325 


02  PRY 
2.0319 


cnpntCTer)  cur't. 

• » n 1 i 

HC 

NOX 

cn 

4 

EMISSION  RATE 

0.49085 

0,t'lG8180P. 

0.00099828 
1 .56386-05 

3.5677 

0.059461 

- 

EMISSION  MASS/RATFD  HP 
fc/nnc  cure  /cm.  CVCl  F ^ 

■5.Tr3CE^ 

?.6f>ll 

1 .0399E-C7 
0.0069325 

0.C0037153  ' 
0.88484 

MFA5.  FUEL  AIR  RATIO 

= 0.088961  niFF 

MEAS.6  CAL.  F/A  PERCENT  = 1.1171 

CYL-2 

CYI.-3 

CYL-4 

289.03“ 

302.58 

2B8.40 

380.98 

FXt  GAS  TFMP  hFG.F  PVT-l 

1171-1 

EXT-2 
-454. 00 

FXT- 3 
117.33 

"Ext- 4"  SOt^ 

518.94  503.66 

SEXT-2 

495.70 

EH  T LT 

S O ILT 

OILP 

MAA'IFOLD  PRESSURE 

= 10.982 

- ~ 15  3.73 

311.05 

45.225 

OYNO  rOND. 

TOPOUE 

RPM 

591.36 

"fYCTBACR  PRESSURir" 

="79.427 

I A f R T 1 

lA IPT2 

TAIRTl 

TAIRT2 

60.917 

51.710 

69.923 

54.491 

rPIFlCE  AIR 

TF’*P 

83.75? 

0'FLfElS~ 

2.024P 

TiWP 

53.430 

"FLOW 

1984.4 

<-ElL  TEMP.  = 

70.3C5 

HFATPR  TFM.P 

= _P  1.547 

CnOLF''  TFMP 

= 41.631 

■ • ■ . . r-  - ' 

n: 

>.. . .,-.■_ 

#* 

... 

*'  ■ 

• 

<» 

NA«A-I  FkiC  PPFItMtMAQV  DATA  04/02/76  rAOOEIl  REC  04/02/76  2l:23i38.362 

FAC  SFX15  PGM  C003  ROG 

2865 

' ^ 

99 

LEAWPUT  25  BTOC  I-  £,  T 59  PER 

HUM  =60  1! 

NEUTRAL  mode  = 1 .0000 

ND.  SCANS  * 5 

0 

FN'RIME  T IMIMG  = 25.000 

OFf;.  RAP.nMFT3I“  PRESSURE  » 29.200  RATED 

HP.s  160.03 

HC  RATIO*  2.1250 

COMR.  A!P  TF'*P 

PRESS 

PFM 

DRV  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

0 

59.04S 

29 . 199 

11.761 

52.533 

0.35760 

14.343 

ti 

CCPP.  FUEL  TFMP 

75.270 

PRESS 

5.7576 

0'=NSITY 

44.772 

TURBO  FLOW 
3.9758 

FLOW  TRON 
4.9715  ■ 

FPIP 

6.140V 

tK 

rnni  imt.  atr  tf mp 

UOFL-Hono 

PEL -HOOD 

FLOW 

REL-HUM 

OEW-POlNt 

63.311 

-0.0013838 

0.57671 

0.00000 

62. 675 

46.346 

Q 

u 

R EL-HUM  1 

62.675 

2 

30.001 

HUM I PITY 
47.650 

* H20  VAPOR 
1.0942 

COPPECTED  HP 
0.42091 

FN(;«  f own.  F/A  DRY 

F/A  WET 

EOU.  BATin 

RPM-1 

RPf'-2 

TORQUE 

BHP 

ivD 

Ir 

0.004636 

0. 093996 

1.4125 

610.62 

610.14 

3.5837 

0.41666 

C» 

V.'ET  CORRECTiriM  FACTnp,  = 0.85842  EXHAUST  MOLE.  WT. 

= 26.587 

EXHAUST  OEVSITY  * 0.068841  rXHAUST  FLOW  RATE  = 840. 

51 

part  PE”  m 

MFASL'PEn  co»!C.  h:  ppm 

31586. 

rnPRFCTFo  COMC.  to  .ift  basis 

ILLIOA'  WET 
►inx  PPM 

CO  DRY 

PER  CENT 
C02  PRY 

02  DRY 

' 

V> 

V 

V 

5.3  805 

9.6516 

8.3817 

7.08820 

6.1556 

3.1239 

7.7129 

HC 

NHX 

CO 

, . , • ' * 

i 

FMTSsrnN  ratf 

MA  <;s/MnnF 

0.95309 
0. 01 5B85 

0.00053816 

8.9694E-06 

5.1146 

0.0B5243 

i'fi 

■s 

FPISSinV  MASS/PATfo  HP 
wnnp  CMi  c- /RTn.  rvn  F '* 

9.0280E-05  5.6059E-08 

5-7253  0.0037372 

'0.00053277 

1.2685 

riAl  -FIIFI  AIR  P.ATIP  = 0-097405  meas. 

FUEL  AIP  RATIO 

= 0.094636 

DIFF  ME AS 

.e  CAL.  F/A 

PFPCEMT  * 2.9258 

C Yl  TFMP  OEO.F  CYL-1 

CVL--? 

CYL-3 

CYL-4 

";■■■ 

269.13 

285.56 

268.29 

402.30 

’■- 

EIXT  r. AS  TFMP  rtFO.F  FXT-1 
1421.3 

FXT-2 
-454. 00 

EXT-3 

49.350 

FXT-4 

527.56 

SEXT-1 

482.39 

SEXT-2 

479.18 

c 

F NO  IMF  ;riL  FOILT 

SniLT 

niLP 

MANIFOLD  PRESSURE  = 11. 

617 

151.48 

349. 12 

46.629 

" 

nYA’n  COA'D.  TOPOUE 

6.4230 

RPM 

597.  00 

CYL. BACK  PRESSURE  * 29. 

532 

•I- 

IMFUCTIPM  AIR  lAIPTl 

lAIRT? 

TAIRTl 

TA  IPT2 

58.253 

59.048 

62.866 

54.806 

PBIFICF  AIR  TF*'P 

PC. 910 

PELT  AP 
1.  0236 

PRF» 

53.400 

■ FLOW 

1429.2 

■■ 

MPATF«  TF^'P  = Hl.350 


C^l^LFR  TFMP  = 43.941 


FFl  1 TF»'P 


7A  .'='P1 


Na<;&-LPWIS  PRFlIHIMAaY  n&TA  0V02/76  

,P.N,n..T  7S  RTnr  T r T S9  OE«:  hum  ^ 60  T NEUTMI 

...  - ■ ncr.  RABOMPT^rr.  oPFSSURE  = 29. ?0D___„- 


PGM  C003'  ROG  2866  j 


CMPTMF  TtMtVr.  = 25.000 

rrwR.  ATR  IFJiE 


bapompt^ic  ppfssure  _=  _J 


HC  RATIO*  2. 


TFVP 

59.103 


PRESS 

29.201 


CFM 

19.271 


0RY_FL0W 

85.867 


VAPOR  FL OM P ? f.S S 

6r5'88B8 ’■  16.342 


CPM8.  FUEL 

TEMP 

75.110 

PRESS 

5.710? 

DENSITY 

66.776 

TURBO  FLOW 
^9.9252 

FLOW  T RON 
8.2778 

FPIP 

6_._IJP_? 

CPPLIMG  AIR 

• TEMP 

UDEL-HOOD 

DFL-HPOD 

OLOW  _____ 

PFL-HUM 

jlEW-POINT 

'"'"‘TL  A*  R aa' 

i 63.826  . 

0.0066622 

0.60970 

2258.  5 

63  . 02  7 

■♦O.  3 'fro 

PFL-HI.IM  ' 1 

F3.027  7 

FMP-.  r^^lr).  F/A  PP.Y. — E 

0.096625  0 

WET  CORBFCTIOW  factor  = 0.85913 

PART  “EP  '*111. 
M F A 5HPFP  CONC. y C._p P" N 


2 

7.03  67 


HUMIDITY 

68.018 


j;  H20  VAPOP  CPPPECTEO  HP 
1.1026  . . ,:.1*7207.: 


F/A  WFT 
0.095768 


_£Q.y....PAUJl  iRPM-l  . 

1.6392  1201.6 


PPf'-2 

1202.5 


_TDRQUE 

7^6626 


8 HP 

'1.7028 


FXHAUST  yOLE.  MT.  =25.656 


■ PART  “EP  'IIU.I9N  WFT 

MFA51IPEP  CONC.  HC._PP" NQ>(_P£A_ 

8230.8  20.650 

COPPECTFO  r.PNC.  TP  WET  BASIS ; 


_Cn_  DRY. 

11.601 

9.7969 


■>PR  CFA'f 
CP2  ORY 
8.2127P 
7.0558 


fxh'ajst  density  = 0. 


P2  DRY 

b.?98l9 

0.25618 


fMISSIOA'  RATE 

F issinr!  wA  ss/»*rnE 

FMISSTPM  MASS/PATFD  HP 
VODF  E MTJ^/STP.  CYCLE  Y 

CAL.fUEl  AIR  RATIO  = 0.097_27A 

CYL  temp  PEG^F CYL-1 

' ' 293.27 

F XT  GAS  T.E.MP  OEG.F  Fxf-i 

726.00 .j 


JHC 

0.60863 

_0._0 76878: 

6.00066799 

26.631 


MOX  _ _ _ CD 

07b0'33637  9.8291 

.0.00061668  1.0020 
' 3.8562E-06'  0.011263 

0.25695  26.816  _ 


mfaS.  FUEl  AjR.RATin  « ,0.096625_.  ,.PIFF  «EAS .E „CAL .^F/. A J?.gRC6NT,,;_g_.e8339 


FNGINF  Pit 
DYMO  CnMP.  ~ 
INPUCTIGM  AIR 


PRIFICE  AIR 
C'^IL  TEMP.  = 


FPILT 

15"3.9l 

TPROUE 

9.7S58 

_I ATPTl 
58.679 


f E M P 
81.095 


CYL-2 

309,69 

EXT-2 
-656. 00 

SPILT 

372.79 

RPM 

1189.0 

1A1RT2 

59.103 


OELTAP 
0. 063706 


_CYL-3 
298.  Vf 

EXT -3 
107. 66 

_niLP 

5'6.922 


TAIRTI 

79.597 


PRFP 

53.610 


CYL  -6 
'369.36 

Txf^6~ 

529.63 


SEXT-l 
523 .56 


SFXT-2 

521.17 


J«AM_FPLO  PRESSURE  _E_  8.2637 
TyL  .8Ae<”^  ESSUffE  = 29.2^8- 


_TAIRT2 

~56.108‘ 


FLOW 

266.16, 


HEATER  TEMP  = 31.261 


_CgpLER  TEMP.=  5 3.330 


77.316 


N flS  A-L  gw  I S 


PP  FL  1MTNA.RY  DATA 


04/0P/76 


CAtlOFI  I 


RFC  0'»/Og/76  Zl:2SiZ^.Z7'-t 


FAC  SFiaS 


PGM  C003 


RDG  2867 


LFAMniJT  ?5  RTDC  T.  S T 59  DEG  HUM  = 60  7 NFUTRAL WCCE  =.A*P_9gP 

FMGINF  T TIMING  = ZE.OOO  PEG.  BAPP^FT^IC  PRF SSUBE„=, :2jv?.00. 


FMGINF  TIMING  = 25.000 
COMB,  air  TFNP 


rop'F.'  FUFt., 
r.nni  ing  air 

RFL-HUM  " 
FNG.  CnN'P. 


TFNP 

59.310 

TFMP 

75.163 

TFHP 

“64.003 

I 

6?  .905 

F/A  PRY 
0.095753 


PRESS 

29.200 

PRESS 

5.7105 


r.FM 

19.531 

DENSITY 

AA.775 


JlR^FLPri 

86.951 


MP.  SCANS  »=  5 

0 RATE3  HP.=  160.Q3 

VA.PQR  FLOW  PRESS  TOTAL 
'0.59979'  IA.3'42 


HC  RATIO-w  2.1250 


fUR“BP  FLOW  F't'ow  TRON  FPfP 

9.9953  8.3258  6.120_3 


DPFI-HPPD  PEL-HPPP 
o’.  0016605  0.  56763 


_FLPW 

2233.4 


P.EL-HUM 

"62.905 


PEW-PPJNT 

66.691 


2 

18.626 

F/A  UET 
0.  095'097 


HUMIDITY 
48.2  86 


% H?n  VAPPP  CPPPECTED  HP 
1.10P8  1.669? 


EQU.  RATIO  RPM-1 PPH-2 

1.6292  1201.6  1201.7  6.2673 


WET^CORRECTIPN 

FACTPR  = 0.8558E  EXHAUST  MOLE. 

WT.  = 26.510 

FXHAUST  DENSITY 

MFASURFD  CPNC. 

PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

CO  DRY 

PER  CENT 
C02  PRY 

02  PRY 

8622.9  19.368 

11.392 

8.2316P 

0.28625 

CPPPECTED  CPNC 

. TO  WET  BAS  IS 

9.7696 

7.0669 

0.26699 

PHP 

1.43  3'7 


0.068662 


XHAUST  ELOW 


EmTSSIPN  rate  0.63238 

FHTSSTPN  MASS/MnnE  0.021619 

“fn'iSSIDN  HAs's/paTED  HP  0.00013512 

MOPE  FWIS. /STP.  CYCLE  7 7.1116 


0.0032159  9.8866 

0.00016080 0.69632 

1.0050F-06  "0.0030895 

0.066998  7.3560 


LAL  ;ru  ^i.  A iH 
CYL  TEMP  PEG. 

F CYL-1 

CYL-2 

CYL-3 

CYL 

239.38 

305.63 

296.  67 

371 

EXT  GAS  TEN? 

PEG.F  EXT-1 

EXT-? 

EXT-3 

EXT 

1523-6 

-456.  00 

66. 528 

180 

ENGINE  OIL 

EOILT 

SPILT 

PILP 

MAN 

DIFF  MEAS.C  CAL.  F/A  PERCENT  = 1.8266 


"SF'XT-l' 

513.80 


SEXT-2 

510.78 


DYNP  CPND.  7P 

11 

INPUCTiri--  AIR  I A 

PRIFICP  ATP  ~TE 

81 

C F L L . TF  P, __= 7 7 .,36 3 


TORQUE 

11.003 


IAIRT1_ 

58.687 

■fEM'p 
81. 176 


RPM 

1216.6 

JAIPT2 
59V3 10” 

“pTlt'ap' 
2.03  23 


TARTl 
T06.  67‘ 

DRFP 

53.A-51 


MANIFOLJ)  PRESSURE  = 8.3215 
’rYC.’R’A'C'0'’R"ESSUr^  = 297210' 


TATRT2 

56.365 


■"flow" 

1992.6 


■H  EAT  EP  TEMP  = _e  i,?y_ 


CPPLER  TFWP  =51. 665 


I 


KftCA-LPWTS  PBFIIMINABY  nATA  ' 04/02/76  CAOPEI 1 !<EC  04/02/T6  21  t30tlS.890  FAC  SCX15 

LFA^ntJT  2S  BTPi^  |-  T 59  PEG  HUM  x 6Q  * MgUTPAt, HTPE  » 7.0000  NO.  SCANS  ^ 5 

FNGINF  TIHfMG  = ?5.000 PEG.  BARP^gT^TC  PRFSSUP.E  - 2P.200 ^ATED  HP.a  160.00 HC  RA 

CP*'fi.  AIR  TFwp  noESS  CFH  P»Y  FLOW  VAPPR  FLOW  PRESS  TOTAL 

A0^d42  2'».1P8  11.108  49^542  ' ‘ (S'34099  ' 14^343  " 


PGM  C003 


KPG  2868 


FNGINF  TIMING 

= 75.000 

PEG.  6ARPMET2TC  PRESSURE  = 29.200 

CP*'R.  AIR 

TE"P 

PRESS 

CFH 

PRY  FLOW  ' 

60.042 

29.198 

11.108 

49.542  ( 

CPMP.  FUFL 

TFMP 

75.801 

PRESS 

5.7621 

PFNSITY 

44.758 

TURBO  flow  I 
3.9694 

CnnilA'G  AIR 

T5MP 

UPEL-HOnn 

PFl-HPOP 

FLOW  ' 

64.695 

-0.0C60887 

0.58562 

0.00000  1 

RFL-HUH 

1 

61.158 

2 

9.4969 

Himni  TY 
48.180 

7.  H2P  VAPOR  Gl 
1.1064  » 

HC  RATIO*  2.1250 


FNG.  rPMP.  ' F/A  nPY, F 

0.096232  0 

WET  C^PP  FrTTa^'  Fa'ct3 R~=  O.  87  278 


F/A_WFT_ 
0.09 587 A 


EOP.  RATIO  PPf'-l 
i.A363  583.56 


4.7675 

»EL-HUM_ 
61.  158 


0.  88685_ 

RPP^2  

86L.  83 


J..J296 

DEW-POINT 
'467636  ‘ 


TOPPIIE 

>78924 


BHP  _ 
b. 8769% 


FXHAUST  MOLF.  WT.  = 26.478 


part  PFR  HILLIPA’  WPT  per  cent 

HFASUPFP  rnvc. HP  PP‘<_  MOX  PP'V rn  PRY CP2  PRY 

■ 32248.  " 5.3816'  9.7319  ~7.002fln' 

CPRRECTFP  CPMC.  TP  WET  BASIS 8.4935  6.1117 


FXHAUST  DENSITY  =' 0.068557 


02  PRY 

3.1434' 

2.7434 


FXHAuST'T^CbW 


EMI  SSI  OA’  P.ATF 

FMissiPii  MAss/;'r'Pe 

FMISSiPA'  MASS/PATFP  HP 
MOPF  EMIS./STP.  CYFIF 


jHP^  A'px _r.n_  _ 

0.92287  0.0005'579'3  4^9154  ' 

0.01538L_ 9.  2988F-06_  0.081924  _ 

''9.6132F-05  5.8118F-0B  ■ 0.000512‘62 

5.0596  0.0038745  1.2191 


J . CAL.FuFL  . AIR_  _PAT  IP  = 0 .097^52 PEAS.  FUFL  AIR  RATIO  = 0.096232 DTFF  MEAS.S  CAL.  F/A  PERCENT  = 1.7874 

CYL  TFMP  PFG.F  CVL-l r.YL-2 T-YUt^  . _ CYL-4  _ ...  

' ''281.09 


EXT  GAS  TEMP  PEG.F  FXT-l 
1192.3 


ENGINE  Plt 


OYNP  CPA'P. 
lA'PlCT  IpN_A  !R 
"p'p'tf  I CP  "a'i  R 


EnriT 

152.67 


THROIIE 

'5573 

lAIRTl 

59.238 

TFMp"'" 

81  .588 


r.YL-2 

CYL-3 

296.55 

279. 12 

FXT-2 

EXf-3 

j::^4  54,0p 

68.995 

SPILT 

PIt.P 

288.90 

46.169 

CYL-4 

409.87 

■EXT-4  ~ 
481.  27 


SEXT-1" 

509.90 


SE'XT-2 

506.25 


RPM 

577.56 

_1  AI  RT2 
6'0."6'42" 

'OE  l.'f  A P" 

1. 0202 


TATRTi_ 

74.203 

Trf^ 

53.3  87 


MAN I FpLO  PR ESSURE. =_J  1.810 


CYL. BACK  PRESSURE  =29.353 


TAIRT2 

“55.477 


FLOW 

1426.0 


HCATEF  TE«P  = 81.033 


C.nnLER  TFMP  = 47.16° 


CFt  I TfPP 


77.413 


I 


L, 


■ ■ ^ ' j ^ 

n 

NASA-LFWTS  PRELIMINARY 

DAtA  04  / 02  /76  CAOnEIl 

PFC  04/02/76  2l:.37;  59,523 

FAC 

SEX15 

PGM  C003  ROG 

2870 

NO.  SCANS  * 5 

LFANDUT  25  BTPC 

-I  r>  T S9  DEG  HUM  = 60  r 3/4  T OPEN  NODE  = 2.0000 

^ ^ 

Fr  CINE  T I*^  lYG  = 

2S.000 

nFG.  BARnvBTRiC.  PRESSURE  = 29.200  RATED  HP.=  160.00 

HC 

RATIO* 

2.1250 

i 

I 

n 

CnvB.  ATP 

TFHP 

PRESS  , 

CFM 

DRY  FLOW 

VAPDR  FLOW  PRESS  TOTAL 

1 

i 

n 

60.971 

2 9.19° 

21.321 

94.949 

0.66189  14,344 

! 

CCVB.  FUEL 

TEMP 

75.2S9 

PRESS 

5.6805 

DENSITY 

44.745 

TURBO  FLOW 
11.078 

FLOW  TRON  FPIP 

9.4989  6.ll79 

CPnLlNG  AIR 

fRMP 

tioFL-Hnno 

OFL-HDOD 

FLOW 

PEL-HUM  OEVl-POINT 

[65.539 

■ -0.013  838 

0.63322 

0.00000 

59.925  46.971 

<« 

1 

59.925 

18[416 

HUM  in  IT V 9 

48.797 

H2p  VAPDR 
1.120S 

CPRSFCTED  H° 
1.2908 

n 

ENG.  CONO. 

F/A  PRY 

F/A  WET 

°0U.  RATTP 

RPM-l 

RPM-2  TOROUE 

BHP 

'<* 

0.  10004 

0.09°350 

1.4932 

1199.0 

1198.4  5.5839 

1.27  48 

1- 

! 

; 5» 

WET  CPKPECTIPN 

FACTOR  = 0. 

85672  EXHAUST  mole.  WT. 

= 26.223 

EXHAUST  OEMSITY  * 0.067897 

EXHAUST  PLUW  RATt  » 

• 1 

PART  PER 
HC  PPM 

HILL  ION  WET 
MpX  PPM  ; 

PEP  CENT 

V 

CA 

1 ■ ■ 

nfaSUREP  CCINC. 

CO  DRV 

CP2  PRY , : 

P2  DRY  ■ ' 

;;^9C 

CnpRECTEO  CONC. 

12R87.  12. 404 

TP  WET  BASIS 

12.334 

10.567 

7.5687 

6.4842 

0.38856  ' 

0.33288 

! 

n 

HC 

NPX 

CP 

1 

: <t 

Ef'ISStnN  P,ATF 

F^lSStP^!  wass/mppe 

0.71622 

0.13131 

T570022  8 51 
0.00041894 

11.876 

2.1773 

1 

: a; 

t£ 

F^'IS$In^'  MASS/RAfED  HP 
MOPE  EvrS./STr.  CYCLE 

0.000P2C67 

43.193 

2.61fi’4E-0'6" 

0.17456 

' ■ 0'.01360R 
32.401 

CAL.FUFIMR  RflTTP  = 0.10281  MFAS.  FUFL  aiP  RAT  in  = O.IOOOA  PIFF  MFAS.E  CAL.  F/A  PERCENT  = 2.7669 


V CYL  TEMP  nEf..F  CYL-1  CYL-?  CYI.-3  CYL-4 

2B9;“t3  303VIP  791.63  404. PS 


u FXT  gas'  TE(^P  PEG.F  FXT-1  '=XTr?  EXT-3  "•  -~FXT~4"  SF3!T'=1"  SEXT-2 

,,  1312.3  -454.00  53.168  327  .92  - 


NftSA-LFWIS  PPFU*irNAPY  DAtA  04/02/76  CAOOFU  OFC  04/02/76  21:38;  20. 

L E A^I^UT  ? 5 BTDC-1  A T 59  DEG  HUM  « 60  ^ 3/A  T MOr)E  » 6«0000 NO.  SCANS  * 5 


FfrC  SEX15 


PGM  C003 


RDG  2871 


FA'EINE  TIMIVG  s 25.000 
cove.  AIR  TFVP 


PARnVETRIC  PRESSURE  = 29.?00 


RATED  HP.*  160.00 


HC  RATIO*  2.1250 


TFVP 

61.007 


COOLING  AIR 


76.360 

, TEVP 

' 65’.  673 


PRESS 

29.193 


PRESS 


5.684A 


CEM 

20. 569 


DENS  ITY 


DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

'oJTTrT  0.63‘785  r4.344 


IJOEl -HOOD  DEL-HPOr) 
0.0058119  0.6301R 


TlIRPn  FLOW 
11.028  

_FLOW 

225'4.'3 


9.4689 

RFL-HUV 
59.735  ■ 


6.1131 

DEW-POJjn 

T6.921 


REL-HUM 

1 . 

59.735 

2 

19.850 

HU'’!  ID  ITY 
48,703 

S H20  VAPOR 
1.1184 

CnRRFCTED  HR 
1.7374 

FNG.  CnMD. 

F/  A DRY 

F/A  W FT 

EOU.  RATIO 

PPM-1 

RpM-2  TORQUE  8HP 

0*.  10329 

0,10257 

1.5416 

1200.1 

1199.6  7.5091  1.7159 

WET  CORRECT! ON 

FACTOR  = 0. 

86769  EXHAUST  M3LE.  WT. 

= 26.014 

EXHAUbt  density  » 0^06f3t>r 

PART  PER 

MILLION  WFT 

PFR  CFNT 

% 

NEASUP ED  CONC. 

HC  PPM 

. MOX  PPM 

CD  DRY 

CO?  DRY 

rz  DRY 

12  547. 

12.53*= 

12.388 

" 7.5843 

0.38756 

CnpiRFCTED  C9NC. 

TO  MFT  PAS1.S 

10.749 

6. 5808 

0.33628 

FKISSIQN  RATF  . 


0.68067; 


0.0022541 


FMT SSroN 

MASS/MOOE 

0.034034 

0. 

EMISSION 

MASS/RATE9  HP 

0.00021271 

fl 

WQf^E  E»IS.7ST0.  CYCLE  g 
CAL  .FUEL  AtR  RATIO  * 0.10257 


11 . 792 


11.195  0.046961 ;__8.  7740  

JlEAS.  FUEL  AIR  RATIO  = 0.10329  DIFF  MEAS.G  CAL.  F/A  PERCENT  =-0.69406 


"SE'XT-2* 

526.25 


CYl  TE.MP  OFfr.F 

CYL-1 

CYL-2 

CYL -3 

CYI-4 

286.80' 

305. 08 

288,32 

362  .72 

FXT  GAS  TEMP  PEG. 

E exT-1 

1636.9 

'^XT-2 
-454. 00 

EXt-3 

9.3841 

E XT- 4 SF  VT- 

217.46  ‘‘’28.5; 

FNGI'"F  OIL 

rn  ilT 

SOM  T 

OII.P 

mavipoLD  PRESSURE 

149.41 

42.80? 

57.506 

CYNO  CONO. 

TU80UE 

4.4572 

PPM 

TA I2T1 

CYL.  BACK  PRE  SSURE 

iNf'UCTirri  AiP 

I A LPTl 

I A IRT2 

7AIST2 

60.411 

■61 .007 

89 .?35 

55.819 

OPIFICE  AIR 

jr-vp 

nt^LTAP 

no  ?- 

^ u;w 

P? . 580 

2.0??? 

53.441 

1990.5 

CFJ  1 TF'^'P.  = _ 78. 

. UFATr®  _ 

jrMp  ^_R0.70_0__ 

cooler  TEMP 

NASA-tEwlS PPFLIMTMARY  OftTA  0»/0?/7fe  CftDOFI  I PRC  04/02/76  0^863 

LEAMnUT  2 5 BTOC  ! -6  T S9  PEG  HUM  = ftp  r 3/A  T 3PEA'  WPOE  » 7.0000  NO.  SCANS  = 5 


FAG  SFX15  • 


PGt*  C003 


POG  2872 


FNPINF  irwiMG  = ?S.OOC 


PAPfMETPIC  PRESSURE  = 2^.200 


RATED  HP.=  160.00 


HC  RATIO*  2.1250 


* CPMP.  AIR 

TFMp 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

L‘ 

59.274 

29.197 

12.971 

57.843 

b,4"027i 

14.'341 

ccpb.  fuel 

TFHP 

PRESS 

PENS  IT Y 

““T(lPRP"“FLnW 

FL'nW  TROM  . 

FPIP 

<4  ' 

11 

76.379 

5.7237 

44.797 

_3.9746 

6.2346 

6.1323  

coni  IMG  AIR 

TFMP 

UDEL-Hnru) 

DEL- HOP n 

FLOW 

PEL -HUM 

DEW-POINT 

■' 

63.869 

-0. 0047049 

Cr643'46“ 

■'O. 00000 

63.560 

46.931  ■ ■ 

. PEL-HUM 

1 

2 

HUMIDITY 

■>“h  23 'VAPOR' 

CORRECTED  HP 



” 

63.560 

0.39004 

48.736 

__1 .1191 

0.38753  _ 

. , ... 

EMC.  COMD. 

F/A  npv 

F/A  WET 

FOU.  RATIO 

RPv-1 

Rpv-2 

TORQUE 

-J 

ft 

0.10778 

0.10704 

1.6087 

604.02 

606.96 

'3.3337 

kETCORFECTtON  FACTOR  = 0.P93B0 

- PART  PER “mTlLI 

''EASUREP  rove.  HC  PPV  Nr 


EXHAUST  VOLF.  WT.  = 25.738* 


»V-2  TORQUE  RHP 

36.96  '3.3337  “ 0.'383A0 

E XH  AUSr" 5'6'VI  SI  TV  =“0.  0666A1"  “"“EXH AUST“FL*nirRATF“^96T;i 


PART  PER  NILLTON  WET  PER  CENT 

VEASI.IPEP  rove.  HC  PPV  NOX  PPV  CO  ORY  C02  DRY 

"3937A.'  ■ “'5. 1185  10;915  *6.0379  ““ 

CnPRErTFO  CONE.  TP  WFT  BASIS  9. 7554  5.3967 


P2  DRY 
3.386  8' 
3. 0272 


FM  iss inv  rate 
CMISSIOf  HASS/vrOF 
'’FvrssrPK!"''MASS/R'A'TFr'  'HP 
VPD E E VIS. /ST  n OY r LE  y 

- 0r  L05.13_ 

CYL  TEvp  DFG.F  CVl-1 

■ ” "27  3.90 

FXT  r.AS"“T 'F V t “ n ETT.'f'"'  ■=  X T -1“ 
1240.6 


HC  NOX  cn 

T'.36'77  O'.OOOSROS^  ■ ■ 6.852  9'  “ 

0.022796  9.3226F-'’5  0.11421 

"0'.bOCr4*247  5.139rE-08'  0.00071384 

7.4986  0.004092  8 1.  6996  

VFAS.  FUFL  AIR  RATIO  = 0.10778 


r>IFF  MEAS.e  CAL.  F/A  PERCENT  =-2.4596 


F VO  IMF  pfL 


TYNn  CPVD. 

I NPLICY  IPV  AIR 
“CFi"F  iT'F“"ATR 


FT  II  I 
■ li»7.19“ 

■fnppirE“ 

5.  94  06 

_IA IRTl 
58.569' 

' TFVP” 
P 0.549 


CYL^2_ 

290.4?" 

-454. 00 

SniLT  _ 
“2  76. 60 

RPM 

593._46_ 

lAIPT? 

“59'.?74“ 


"dfCtAp 
2 .0057 


CYL -3 
272“i3S 

“TxT-3“~ 

-62.706 

—Til-"  - _ 

46.913 


TA  IRTl 
64.122 

TRfro 

53.413 


CYL -4 
'339 .26 

"FXT-4' 
429  .38 


“sfifT^r 

493.35 


“5FXT=2" 

490.66 


HFATFP  TFVP  = P0.526 


MAMIFOLD  PRESSURE*  12.608 


:'YL“.  B A C k'“PP  E' SSUR  F'“”2‘9."T‘‘/5' 


TAIRT? 

"'55'.406 ^ 

“ELOvr'  — — 

^1981.4  __  _ „ ^ 

COOLER  TFMP  = 47.1,79 


M *S  A-L  FW  I S 


“RPtIMIMAPY  DATA 


04/0?/76 


r.AODFt  I 


RFC  ?<|;/p2/76_  21 :47:^^76J 
_LFAA'niiT_J^PTnc  j^f.  T.  .59  pgr,  H()M  ^ 60  I 1/2  T OPEM  mqdf  » 1 .0000  M3.  SCAMS  = 5 

FMCrMF  TIMTMG  = 25.000 


FAC  SFKI5 


«»GW  C003 


RDG  2073 


DEG. 


RAPPMET^IC  pressure  = 29,210 


RATED  HP.»  150.00 


HC  RATIO*  2.1250 


r PMR .AIR 

__TfHP  

^.PIFSS^.^ 

CFM 

ORY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

59 .21 1 

29,2il 

15.i)7P 

57.290 

0.47114 

14.349 

PP.'^SS 

5.7009 

DEHSITY 

44.005 

TURP'P  FLnw 
3.9788 

Firw  TROM 
7.3257 

FPIP 

5.1107 

rnni  IMG  AIR 

TEr»P 
6’. 55.?- 

UDEl-HOPP 

DEI  -HPPD 

FLOW 

PFL-HUR 

DF*J-P3  IMT 

U*  !)9032 

C. COOOO 

54. 101 

47.095 

P EL-MUY 

1 

. 54. 10l_ 

2 

23.432 

HUHIDITY 

49.012 

X H2P  Y APPR"' 
1.1255 

CORR  ECTEO'  HP" 
0.27227 

. 

EMG.  cnr'cr. ' ; 

___FyA__nRY_ 

F/A  WET 

FOIJ.  RATIO 

RPM-1 

RPM-2 

TORQUE 

RHP 

0, 1 08  PR 

0.10813 

1.6251 

610.62 

U0.14 

2.31S9"  ■ “ 

3.25937 

WFT  CORPECTIpM  f"a;T0P  = TD.8P6  0V  exhaust  mole.  wT.  ; = ' 25.5'r2 FXHA  JS“fnfEM  S'l  TV ‘=“-07065472 


"E  XHA  UST“FrnWH'4TE~^~TT297F' 


■PAPT.  PFP  MTUinM  WET  ^ PER  CEMT  

„^LFA^F!IREP  OOMC . . HE  , . PPM  _PP_M  CO  DRY  , 002  . PRY  0?  DRY 

439  54.  ““'“4T94P^  ' IK'XOO 

CnoPEGTFn  C'f‘'C.  TP  URT  PAS  IS  : . ^ 9.946  6 


5. 5 84 7 
5.0041 


3.9041 
3.  49  82 


r SS l‘OM ''*"RAfF 
_FMISSinM  MASS/MPPF 
""F'i  (‘ss  109 ■"  MasS/RATFP  HP 


Hr 


1.7825 
0.02  9708 


A'OnF  EMIS. /STP.  CYCLE  t. 


0.00018558 
9.7725 


:hox  . ■■  CP'. 

■'0.000'5T5'34  ' 8.1555"" "" 

_lj^l089F-C5  0.13594 

™6T9306E-08~'  ‘"  0.  000P4963  ■ ‘ 


.0-'JF-9p:  dpg.f 


EMGIMF  PtL 


nvA'P  conn. 

IMPUCTIPM  ALP 


PPtFir.E  A7U 


rF|  l.  TF*'P.  = 75.C.4 


in,.=^0.1_069^ 

FUFL  AIR  PATin  s=  0.1  0888 

CYl.-l 

CYL-2 

CYL-3 

rVL-4 

246.7? 

269.56 

244.98 

443.77 

,F  FXT-1 

FXT-2 

FXT-3 

FXT-4  ' 

;:,_34  3.55  ^ - 

•454. 00 

riiP*. 

467.95 

FPIIT 

Snii.T 

PILP 

HAM  I FOLD  PR 

144.06 

2 82.  46 

47.333 

ynpoUP 

RPM 

CYL  .RACK  "PR 

6. 0018  : 

602. -82 

lAIPTl 

lATPT? 

TA  IRTl 

TA  IRT? 

5 8.4B8 

59.211 

102.66 

55.297  " " ■ 

T f*  P 

PELT AP 

PR.FO 

FI.DW 

80.  31o_ 

JL.  05G5_^ 

53.380 

165  8.4 

C'4I  / 

MOAtot;  TF«P  = 80.'’73 

0!FF  MEAS.C  CAL,  F/A  PERCENT  =-1.7849 


~SE5tt-"r 

450.55 


S‘EXT~2‘ 

457.34 


47.  793 


J 


.-HMRY  WT.  04/02/7.  r.r.Dt.. 

,,...n„r  .m  r >.  T 50  CFC  H.I-  . to^  1 1/?  ■ JT-l: 

r,F..  ----. 

rc«D  PRPSS  C'=M  PRr  FLOH  VAPOR  FLOW, __P RES S T AL_ 

CO-mF.  &!R  TF»jP_ ■•qqIoTTt 0.6<)l3l 

59.292 


PGM  C003 


HC  RATIP*  2.1250 


R9S  287^ 


FMO I VE 

(: 

9 

C 0-"P  . 

i 

PRESS 

29.203 


■CON'B.  FUFL  TR.VP 

7^.169  5.6715___ 

0.?^ 

FfJG.  criA’Q.  '=/A  PRY____'=M_WEJ_ 

"-"o',  i'03TA  0.  10309 

W 6 f "C'r-RR PC Tl ON'  FarfoR  * 0.86027  FXt- 

^ part  '<^£0.  ■'MU.  IPf'  WFT 

^<EAS^R£F  ons:c. ' 

— ' — : '■  , ■ '■“  , 15526.  9.3R3'’ 

c n D R F e T gp  rpNC.  to  '^FT  pasts  


PRESS 

5.6715 


fCM  

22.209 

pfnsity" 

99.801 


PRY_F_.LnH 
■99;  0'67 


VAPOR  FL0VI_PRESS  total 

0.69131"'  19.398 


“TURRP  flow  Flow  TRON  FFlP 

1 1. 869  10.279  . ..„6.mL 


TfvP 

69.515 


63.698 

g/A  PRY 
“o',  10376' 


RFL-HUM 

63. 698 


0.00(jP'562  0.52861  2269.6  63.698 

—^5 HufnoTrY''' — iT  HRl'n 'V  AP'pp“coi;p eft ep~hp 

0.I1002  48.897  1.1217  1-2761 


humtoity 

98. 897 


CM  W£T_ 
"O'.  r0309 


FOU.  RATIO  RPA'-l  RPM-? 

“1.5986  ' 11R9.R  1200.7 


PEW-P3TMT 

■97. 006"  ■ 


TOROUF 

'5.5255 


RHP 

1.2622 


T=iwii7!T-»^iTrTrrT-r^^^^  cKi-Kf-BTraTV^srosTyai 


_C^  PRY 
12'.  9'19' 
11.119 


*p£p  'c?nt‘ 

fno  PRY  ■ 

7.1708 

6.1689 


0?  PRY 

0.92396 

0.3697.9 


FVISSTOM  ratf 

F f'  I SSt  F’V  S S/HOt^ 

"Rri'is-'fd.'ir  MSS/RATFn  HR-' 
fjo^E  F«1S./STP.  FYCLE  * 

FAL  .FIJEL_A  IP  RATtn  = 0.1063^ 

rvi  tfmp  PFG.F  FYL-1 

297.97 


cXT  has  T.fm'P  DEO.F  FXT-1 
909.77 


HP 

0.91163 
_0.  16713 
0".d'010996 
59.978 


Ainx  _ Fn 

~'o'.0'oT8263  " 13.196 

O.00G339<.3  2.9193 

2.'0927E“06''“  0.015121 
0.13951  36.00? 


^■FAS.  FUEL  AIP  8ATLq_=. 0.1 0376  niF!;.  VE_A3.E_j;_AL 


FN'G  I''I£  PI  I FP 

^ ^ Y^i 

PYN'n  coNP.  fp’ 

6. 

1 ■’''OUCTIPM  AIR  1 A 

“rRIFICF  AIR  t"F' 

80 

FFl  L TpYP.  3 77_.635 


EPJ  LT 
198'.  10 


fyL-2  CVL-3 

“317.09  2*59.66 

' EXT'-?  FiCMS 

-959. PC  2 9 3 . 3 8 ^ 

_S  n MT  niLP 

393.  01  55.90  6 

P.P'-'  ““ 

1201.0 

IAIPT2  TARTI 

■"5  9 . 2 '°2  1 1*9 ,23 

""PELT  AP  ORE® 

1 • C9  53.9  31 

H E AT  ER  T F''  P = 80_.  2 9 C_ 


Tpr'que 

6.  0558 

I A ' RTl_ 

5 8.' 7 9 1 

"tT^p 

80.67? 


CYL-9 

"916.99 


ext -9  -- 

698.12  _ _ 555.75 

M AVI  FPL D PRESSURE  = 9.0880 


“SE'XT^ 
556  .32 


“CVL  .86Cr  PR  FSSURF*  = ■'29".  279" 


_TAI3T1_ 

i‘r9,?.3 


Tfi  IRT2 
“"55.531 


1961 .7 


COOLER  TEMP  = 48.867 


N ASA-L  EWIS 


PP.EL  I'"  IVARY  OATA/ 


0A^/C2/76 


CAnoEii 


P,6C  Ott/QZ/li  21S53SJ8.628 


PG'<  C003 


RDG  2875 


LFAN'nuT  ?5  PTOC  t R ~T  59  PEG  HUM  ^ 60  ^ 1 1/2  T OPEN  MOpE_=^»0000„___J^^S^^ 


FN'GIME  TIMING  = ? 5.000 


P.ARn^’Ft^IC  PRESSURE  = 29.210  RftTEJ 


HC  RATIO*  2. 


rnFR . AIR 


rovp.  FUEL 


CPPLING  AIR 


R el-hum 


ENG.  CONO. 


TC-MP 

59.373 

TFMP 

74.400 

^TF  f 

64".  605 


63.322 

_F/A_ nPY_ 
O.lOyST" 


PRESS 
29. 2 M' 

PPESS 

5.6715 


CPM 

“22.235 

PENSITy 

44.795 


PRY  FLnw  V&piPR  FLOW  PRESS  TOTAL 
■■^7221  ~ C.’690i'8  lT.350 

TURRO  FLOW  FLOW  TRON  P'PIP  ~ 

1 1.  752  10.177  6.H79 


UPEL-HOnp  DEl^HOnP 

0.0030443  0.59P90 


_FLPW 

2240.“4 


PEL -HUH 
63.  ■322“ 


DEW-POINT 

■'46V926 


2 

25.038 

F/A  WET 

■ 0.  lOi'86 


HUMID  I TY 
48.692 


irwn  VAPOR  Cr?'RFOtED  HP 
l.llfll  1.5409  : - 


EOU.  RATIO  RPM-1 PP'’-?  

1V5369  1199,1  1199.6  6.6757 


RHP 

i;5241 


~WFT  correction  FACTOR  = 0.85786 


“FXHAIJST  wnLF.  yT."'=  2‘6~r06  0 ‘F'XHAJST  OEnSTI fV  = 07 


NFASUREO  CONC.  HC  PPM  

^ 15~?3"2. 

CORRECTED  CONC.  Tn  WET  EASTS 


PAPT  PER  nILLION  WET 


MOX  PPM 
9. 4209 


_Cn__nRY 

T2  . ri6 

10.994 


'PER  CFAn 
C02  DRY 
“7.2249-  ' 
6.1P79 


02  DRY 
“G^'444'98" 
0.35173 


EMISSION  RATS 

FN  I SSI  ON  . MA  SS/^IODA...-  — 

F“ fSS ION  M ASS/R ATED  HP 
Mno=  ENIS. /STO.  CYCLE  ~ 

CAL. FUEL  AIR  pA~^IO  = 0.105R0 


HC  MOX  CO  

“b. 89 80 6 0.0018291  13.022 

■3,044003  9.1455  F-05  0.65112 

'IT.'b  002  80  64  5.7159F-C7  0.004  0695 

14.771  0.038106  . 


‘■•■FA  S.  fuel.  AT  P.  y ATI  r’_=_0. 1 02  57 DTFF.itEAS.fi  CAL.  F/A  PfjCfNLf 


CYL  TEMP  DEG.F 


CYLj;;^l_ 
“2  9 '3. 72 


F XT  GAS  TFMP  n^G.F  EXT-'l 
1387.6 


ENCIN9  GIL 


DVNO  COND, 


INDLiCTirN  AIR 


■'■pPlTl  Cp“aTr“ 


FDILT  _ 
''14R.4'3 

nr'op7)MF~ 
o.  3ft.nl 

lAtRTl 

■58.793 

80.734 


_CYL-2  __ 
312'.  90 

EXT-? 
-454.  CO 

_SniLT 
-a. 4828 

RPM 

1192.7 

1 AIRT^ 
5 9. '3  73 

■"“  nFi.T'A'P~ 
2.0057 


CY 1-3 

‘29  5.  4<5‘ 

EXT- 3 
242. 62 

nn.p 

■■55.  52  6^ 


tatrti 
'111.  41 ' 


53.3  80 


CYl  -4 
3 94.90 

"FXT-A  " 
327.87 


— TFxm~ 
544.73 


“s'(?irT-=i' 

543.42 


CFLL  T9NP.  =;  77.405 


manifold  pressure  = 9*0318 


'CVL.3AC-<~pRESS0RE“  = 29‘7l?7' 


TAIPT? 

55.421 

FLOW'  - r— — — 

1981.0 • ■ 

COOLER  TEMP  -48. 199 


3 


•*->  * 


■r..'  j--- ■ 


:z:2:z:7?3r^ 


/ 


M4SA-LEKIS  ot» FI.  t*^  IMA*^ Y QA  TA  0^/02/76  CADPEH  ^BC_p‘t/02/7i  ?.1*55!_55,64?  

LFAWnilT  25  OTOC ! 1 ■ £ T sq  nP-i;  HUM  = 60  ? 1 1/2  T PPFN  “r'nE  = 7.0000  . . T.™ 

cftr.tNE  TfwiNr,_.  ?5.opo  npo.  fappmetuc-  ppFssups  = 2^.2ip : , «»*•* 


FAC  spy  15 


»GM  C003 


R3R  2876 


HC  PATir*  2.125a 


roMf^,  ATP 

TC*'P 

PRFSS 

CFH 

DRY  FLO’-I 

VAPOR  FLOW 

PRESS  total 

14 

60.484 

20.212 

15.171 

67.717 

.0.47573 

14.350 

Cn"H.  FUFL 

TFMP 

74.910 

PRFSS 

5.7002 

PEA'S  I TY 
44.782 

fURRP  FLOW 
3.9741 

FLOW  TRPN 
7.2645 

F P I P 

6.1172 

rnr-LiMr.  air 

TEMP 

l.iPEL-tinOD 

DEL-HPOD 

FI  PW 

PFL-HU5 

DEW-POINT 

47.184 

-• 

65.353 

-0.0027676 

0.  7216’4 

0,00000 

61. 463 

CORPECTEfi  HP 
0.66758 

R EL-HUM 

1 

61.463__ 

2 

___^_2  4.755_  __ 

HU’MniTY 
_ 49.177 

% H2FI  VAPOR 
1. 1293 

FNG  . rrf'o. 

F/A  PRY 

F/A  WFT 

EOU.  RATIO 

PPM-I 

PP«-2  

TOROUF 

0. 10729 

0. 10653 

1.6012 

612.44 

6l^«  ftl 

5 • 65S0 

PHP 

0.65964 


vipT  r.riR=Fr'TiciM  rA':fnp'‘=“o.9R336” 

mpaSUPFO  CriMC. 


lTxiTMj?rMrF7W.~'='  25.75'R~“"  •='0;066720  ' =x4a UST  TLOW 'R  ATE  = 113170 


" p apt’  p’fp  mill  I nM  wft 

h;  ppm  _ 

4279P.  ’5.366R' 

CnoppCTP ri  CF^C.  TP  W r T HAS  IS 


sr  f’P'*' 

11.42H' 

10.0  9-!- 


PF.R  CPMf' 
CD2  niv 
5.5974 
4.9441 


P2  P>RY 
3.5113 
3.1016 


UO 


FVISS'I^^'■^  RATr 
EMISST"^■  MA  SS/fnOF 
FMjssinM  MASS/"ATFT  HP' 
Mpop  FwlS./STn.  CYCLF  ” 


HC  

T.y377 

0.028962  

■o.o'ooisioi 

9.526P 


NHX  _ 

0'.0'6bf2228' 
_l.203BF-C5 
7.  5?37r-0R 
0.0050158 


cn 


R.2880. 
0.13813 
0.  00086334 
2.0556 


f A|  .FIlFI  AI“  PATin  = 0.109^1^ 


•-'FAS.  FUFL  AIR  RATin  = 0.10728  __ 


PIFF  MEAS.e  CAL.  F/A  PERCENT  =1^517 


r vf  -1 

CYL-? 

CYI  -3 

CYL-4 

' ,11  I -T . • 

274.40 

294. 13 

273. 35 

490.81  ‘ 

E XT  'GAT'TFMP’’nEGr 

F ryr~i 

17  ^ h 

FXT-2 
-454. OC 

EXT-3 
178. 99 

■ FXT-4  SEXT-1 

625.79  511.69 

SEXT-2 

509.33 

FO  1 LT 

sniLT 

ni  l P 

MANIFOLD  PRESSURE  = 

13.107 

'147.22 

334.64 

47.000 

PYNP  GHA'P. 

T*^FOUF 
?.  ^1 °3 

ftPM 

612. 74 

'CYrjBACR  PR’ES’SURE  = 

29.627  . 

il  MHJ  r T f PM  AT  R 

1 A 1 R T 1 

IA1«T2 

TARTl 

TAIRT2 

■'  59.  761' 

60.484 

123.55 

55.214 

rPIFlCF  AIR 

TF"P 
81. 45? 

OFLT AP 
1.2948 

riRpa 

53.449 

FLOW 

1603.6 

■ _ : 

C FI  1 TFi'D.  = ,X7 

■ 

mC  a t rn  T.  r>« 

04/06/76 


sMmiA 

McnE 


IFAK'nUT  ?5  BTDC  yn  ci  APP  59  . PPG  HUM  - 60-.* 

_£A«UNEixlfim(l^!^a.QQ MSnMmil-JlRESSURE  ,?:  29.030 


ppr  04/06/76  17;26;S8.803 EAC_SEX 1 5 P.G9  C003 

3.0000  N3.._  SCANi^__5 


ROG  2877. 


A- 


.RAJEO.  .HP,=_l60jM. 


HC  RATIO.=„2..12.50 


.,TEKP.:.U 

59.094 


J»J^E.SS_. 

29.043 


_CEM 

211.43 


ORy.FLCM. 
969. 15 


VAPOR  fLOiJ . . PRESS.  .LOJAL. 

6.4569  14.751 


COMB.  FHFL 

TEMP 
71 -759 

PRESS 
5.3  4Z6. 

"OENSITY 
44.965- 

TURBO  FLOW 
.-B2.QB6 

rnni  ing  air 

TEMP 

UDEL-HODIL. 

DEL-HOOD 

FLOW  

61.574 

3.0994 

3.9092 

10141. 

R EL-HUM 

1 

63.001 

2 

12.689 

HUfMDITY 

46.637 

* H20  VAPOR 
_1.0709 

FNG,  rnMn. 

„F/.A.:D-Ry 

-..F/A  WFJ-__ 

__EQU.  RATI.O. 

RPM-1  . __ 

0.081036 

0. 080499 

1.2095 

2 703,8 

WET  CORRECTION 

FACTOR  = 0. 

84279  EXHAUST  MOLE.  WT. 

= 27.598 

MEASiJRFO.  COMC._ 

CORRECTED -CQN.C. 

PADJ  PER 
HC  PPM  . 
1527.2 
TO  wet:  BAS, 

M ILL  ION  WFT 

__Nnx  PPM. 

28  5.65 

CO  DRY 
7.  82  29 
4.-5.930.^ 

PER  CENf 

C02  DRY 

10.074 
8.4901  

7B.  536. 

REL-H119 

63.031 


FPIP 
_6 , 04.1 4 


DEH-POmL 

46.526 


157.14 


RPM-2  TORQUE Byp 

2706.1  - 291.24  . 149.93 


EXHAUST  dTnTitV  * 0.07i458  EXHAUST  FLOW  RATE  = 14751. 


_02  ORY._.. 
0.688509 


-ioj 


EMISStOM  BATE 
_,EH1  SSI  0^'  ._'^AS S/^'OPE, 
EMISSIO’''  MASS/RATEO  HP 
MODE  EMIS./STn.  CYCLE 


.HC - 

0.B0877 

0, 004043 8_„ 

2. 5274E-05 
1.330  2. 


HOX 

0.50145 


„.cn 


70.611 

0.0025072...  . 0.353Q5 

1.5670E-05  0.0022066 

1.0447  ..  5.2538 


..rAL..fUEL  A IP  RA.Tin  f ._0.,.C8416.e 

CYL  TE^'P  OEG.E  . . CYL-1 

390.50 


PEAS.__FUFL.  A!  R RATIO_=  0.081036_ .CLI..FE_HEA|.._6_ £AL._F/A_PERCETiT_i_4^^^ 


CYL -2  .. 
420. 81 


^^CYL-3 

398. 54 


CYL-4 

405.03 


EXT  GAS  TFA'P  DEG.F  FXT-1 
1293.1- 


EXT-2 

.^454.00 


EfiGIME.  r.l' 


.EOILT._ 
135. 02 


.S  OILT 

105.17 


EXT- 3 

_57B.65 

jmp 

75.996 


EXT-4 

793.82- 


SEXT-1’ 
1 2.93. ,8 


SEXT-2 
1 2 9.5,.  4 


DYA'O  COA'D. 
_,l.^Py.C,T  IPN  AIR 


THROUE 
293. 81. 

_IA IRTl 
58.777 


RPM 

2646.1. 

1A1RT2., 
59.  094 


, H AN  TFOi  n PRE  SSURE  = 27.909 
CYL  1 R A "pR  ES  SUR  e” 


JTAIRTl 
1.97  30" 


TMRT2.  . 
56.032 


ORIFICE  AlP. 

CELL  TFf'o.  = 74.58 


TFPP 

79.772. 


DFLTAP 
1.998  5.. 


ORFP 

52.968 


FLOW 
1979  .4 


HEATFR  TfMP.=  79.838 


CnOLFR  TEMP  =52.609 


5.0000 


M3.  SCVMS_ 


_ENGIME-T.! 


CCWP.  FUEL 


PEL-HUM 


HC  RATIO*  2.1250 


JTEMP 

60.123 

' TEHR 


62.4A8 


_35.3  2£! 

_EZ.A..IIRy_ 

0.053AAA 


JPRESi- 
29.0 lA 

PRESS 


CFH 

118.68 

'density" 

JV4.7,8.l_ 


_ORY_FL0W __yAeOR_Fl.Q« PMISlJQIAI 

531.  55  3.5437  14.400 


TURBO  FLOW  FLOW  TRON 
_4 1,  600 33.  723_ 


_UDELrHQ13IL_DEL.-HP(lD! _FI,OW PEL^HU^ 

3.0122  3.8256  9981.0  59.320 


FPIP 

_6._0??3 

OEW-POIMT 

45.905 


2 

_36.03.6 

_f /A.  WEI_ 
0.063023 


HUMIDITY  S H20  VAPOR  CORRECTED  HP 
_46 , 6,67_.^ 1 . 0716  6 5,  3 58. 

EOU . _RAjj_n R PMrl RPMr 2...__ Py? — — 

0.94692  2353.0  2355.2  143.74  64.397 


wet  CORRECtToN  FACTOR  = 0.8716^  oT? . HT.  = 28 .812  EXHAJST  OEMSITY  « 0.074601  EXHAUST  FLOW  RATE  • 7524.7' 


PART  PER  MILLION  WET 

MFA5imFD  CONC  . HC  ,PPM_. , NOX  ..PPM  _ 

■ 271.83  1411.4 

cnoRFr.TFn  conC.  to  wet  basis 


CO_DRY_ 

' o.Vil  13 

0.36708 


PER  CENT 
C02  DRY  _ 
12.917 
11.259 


_02  DRY_ 
1^5486 
1.3498 


EMISSION  RATE 

FMl  5SJ  ON .MA.S..SZMQDE 

EMISSION  HASS/RATFD  HP 
_M n n F_ FMis./STO.  CY C;Lf_ x_ 


HO  NOX CO 

3.074406  1.2807  2.0320 

0.0074406  0.'12B07 .0.20320L 

4.6504E-05  0.00080041  0.0012700 

2.44  76  53. 361 ^,.3.0238 


_C  Al  .FIIEI  AIR  RATIO  = 0.063150  . M F AS.  FUEL  A I„R_R  AT  1 0_=  0 , 06344  4 BIFF  HEAS.E  CAL.  F/A  PERCENT  »-0.A»3g7_ 


_C  YL  _TE  MP  JIFGj  F CYL-1  CY  L-:2 CY  L-:3._ . 

. 334.56  334.20  356.60 

EXT  GAS  fEMP  DFn.F'EXT^  ~~EXT-2  EXT-3 

_ 1547.3, 800.26  1272, p 


CYL-4  , 
668.73 

“EXf-4~ 

1428.1 


SEXT-1 

1243.9_ 


SEXT-2 

1246.0 


ENGINEPJ 


DYNO  CBND. 


EniLT__ 

152.01 

"torqiJe' 

140.62 


I NPUCTIP^'-AIR I&IPTl , 

59.  807 


SPILT 

90.069 

“rpm' 

_2298.:_8_ 

I AIPT2 
60.123 


OILP 

72.175 


.tairti 

146.74 


M AN  I.FOL  D_P8  ESSURE  = 20.285 


C'yL.BACK  pressure  = 29.161 


TA1RT2 

55.548 


nPlFICE  AIR 


Tf  MP 

80.796 


CELL  TEMP...t._T6.,827 


DELTAP 

1.0167_ 


ORFP 

53.300 


1424.6  


HE  AT  FR,  ,T  EM  P_  = 79 . 49  1 . 


COOLER  .TF MP.  =._53.  1.95 


Ua.twnWlrfW 


„ nASA-L  EWIS PRFt  IMIMARV  l>ATA  04/06/76  CAQREJJ J!EC  J)4_^6^7^._Ji!j.3S20..  95^ 

..  I FAMPUT  25  RTnr  TO  Ct  APP  59  PEG  HUH  = 60  „l*DnE.5_3 .0000 

EKCI  ME-  T I MI  KT,  V ?5. 3 CO: —MG- _B  APJlHETl.LC_PR.e  SSURE-_=  2 9.  OAO R A TF  D-JH.P.  i.  1 50^0_ 


PGM  C003  RPC  2880 


_HC.  RAT,! ,P? ^2. 12 50 . 


:OMB^  AIR - temp  — 

57.855 


,.P  RE  S JCE.M._ 

29.015  208.50 


DRY  FtPH „V,APOR  _FLO.W PRESS  . TOTAL- 

956.10  " 6.3967  16.737 


COMB.  FUEL  TEMP  PRESS  UtMbllT 

71. 29.5— 5 • 23 46 66.877  _ 82.916  - 79,  865 

_CPnLING  61B —TEMP  UPEL-HOnO PfL;HmP--_.FLOW^ 6^H73--"' 

60.898  3.0928  3.8314  10129.  66.073 

66.073  39.196  — 66.83?.- 1.0756- — 156.63 

ENG.t_COMQ.- FyA.QRY— F/A  VET_. ,EQU.  RATIQ._RPM-l 

0.083532  0.082977  I.P667  2703.2  2705.6 

WET  CORRECTION  FACTOR  = 0.86827  EXHAUST  MOLE.  WT.  =27.602  EXHAUST 

^ ■'l>ARf*"pirTlKV6TrWET  ' ~ PE’r  C.FMT  ' ^ 

WFASUR  EO  C.QMG.: _,HC  PPM ; NOX  . PPM. .Cjl  .DRY,  C02  ORY  

* 167A.3  178.96  8.  1971  9.8822  0.0058005 

r.npRFr.TFn  CPNC  . TP  W r T...B a;  (5—  • ?.5.3 6..  8 . 38 2 B ____0.  P 06 92 0,5 , 


PRESS 

3.2346. 


DENSITY 

_A6.877.._ 


TURBO  FLOW  FLOW  TRON  . FPIP 
82.916 79.-865 5.8923. 


..TEMP  — 
60.898 


66.-073_ 

FyA.QRY— 

0.083532 


.UDEL  -HOOD DEL  - HnciP., 

3.0928  3.8316 


FLOW  , 
10129. 


REL-HUR- 
66. 073 


2 

39.196 

F/A  WET— 
0.082977 


humidity 
_ 66. 83?_ 


H2  0 V APOR  C ORR ECT  ED  HP 
1.0756  156.63 


-DEW-POINT 

66.611 


EQU.  RATIO  _ RPM-l  RPM-2  TOR.OUE BHP 

1.2657  2703.2  2705.5  286.30  167.36 


'eThAUsT  MOL  E';“liTr'=  27.602  -EXHAUST  DENSITY  = 0.070952  EXHAUST  Ffriw  RATE  - 16691. 


! EMISSION  rate 

r EMISSION— M6SS/JdC!DE  . 

EM  ISS  TOM  M ASS/R  AT  ED  HP 
-■ y no |_ F V I-S.  / S T C V CLE  X 


HD  : ' MOX  ; ■ ■ CP  

0.77759  0.31283  76.166 

0.0038879 ^0.0015661 0.37082 

— 2.6300E-05  9.7759E-06  0.0023176 

_ 1.2789  0.65172 5.5181 


cal.  P/A,p|Mgi!T^.XRg«L 


DYNO  COND.  TO 

29 

_I  NDUCT  ION  _AJ  R - . , I A 

57 

"o  rTfTc  e "air  ~rF 

79 

CFLI  TFNP.  =76.326 


CYl -1— 

CYL-2 

CYL-3- 

395.99 

621.68 

605.  36 

EXT-? 

Txt-T"  ’ 

15 92. 7* 

-656-00 

-675. 16  . 

— . eoilt 

sniLT— 

niLP 

166.72 

232.88 

72.579 

"~TORQ*UE- 

. RPM 

..  290.53, 

2635.0 

— : 

lAlRTl 

IAIRT2 

TAIRTl  T 

57.576 

57. 855 

106.55 

'tFMP' 

DELT AP 

"ORFP 

79,119 

:1.  03  62  _-. 

.52.993 

'6.326 

hfatfr.temp. 

= 79.331 

673.18 

"ext -6“ 

1133.3- 


sexT-1 

1362.8 


SEXT-2 

1363.6 


M AN  I FOL  0-,PREJS.lLRf  -iJ!.I*J.4.9_ 

TvirBAClTTRlESSURE  = 29.191 

AIRT2  — ^ 

55.316' 

FLOW  ^ 

1638.9  


COOLER  TEMP  = 50.565 


I FAMntiT  71  PT"r  rt  *****  OPS  *•  ^ 


MACA-tgwtS  PRElliLtNARY  OATjL. 


tAOMUL 


Mmt-  « 5.0000 


HgC  QA/ftA/7A  17;»S:»I.851_ 

NO.  SCANS  » 5_ 


fa::  SEX15 


ge»l  C003  RDG  2882 


= Nr. INF  TI OiL 


_QEGj 


AAPnMFTftir,  PR^S  AO 


Mr.  RATIO-  2. 12S0 


_c.c!ia^--A.ia_ 


JTEMIL 


_p.ms- 


-_-C£fL 


58.858 


29.0A8 


118.09 


DRY  FLOW  VA_PpR_FiOM PRE5S.JL0TM. 

528.83  3.5362  IA.A03 


Cr!“P.  FUEL 


TFMP 

_74,.2_31_ 


PRESS 

_S.,.5908_ 


'dfnsIty'  ^turbo  flow  flow  TRON  EPJP^ 

AA.TQq  A2.A02_  33.294 65_l(L26_ 


_CDDL1W;-AIB_ 


_T£KP 

61.574 


_UD£Lt  hood _DE  L -.HOOD . 

3.1085  3.9145 


_JELOW  .. 

10157. 


RFLtKUJL 

62.259 


JFW-PCIINT 

45.990 


PEL-HUf* 


1 

_62.Jt5a_ 


_iEMG:.-_COfcLa. 


_E/.A_ORY_ 

0.062959 


"i”  HUMinlTY  * H20  VAPOR  CORRECTED  HP 

_ll,fR7  46.8.08-- _1.0T49 ^65. 36.0  — 

_F/,A  -WEI EQU.  .R.AIl.d — .PPM-:! 

0.062540  0.93968  2350.4 


RPM-2  _ 
2354. 3 


JORQUE. 

144.13 


BMP 


64.503 


-WET  CPPRECTinN  FACTOR  ^ 0.87194  EXHAUST  M3LE.  WT.  * 28.820 


XXH"AUSr0^slTY  » 0.074623  EXHAUST  FLOW  RATE  - 7580.2 


“ PART  PER  MILLION  WET 

_H FAS>*RF0  cove. ,HC -E-PM: — 

243.22  1416.9 

rnRRECTFn  rnwr.  to  wet  MUS 


EMISSION  RATE 

_EW.ISS  LO!!) MASS/ MODE— 

EMISSION  MASS/RATEO  HP 
MODE  EmIS./STO.  CYCLE_i_ 


HC.. ^ 

0.066189 

_0.  00  661.89— 

4.1368E-05 
2.  1773_ 


C3  .n».Y_ 

0.39239 

0.34214 


_Nnx 

1.2781 

0.12781 


PER  CENT 
_C02  DRY._ 
12.852 
11.206 


_02_  r>RY_ 
1.6575 
1.4452_ 


-kJ- 


CO 


0.00079864 
53. 2 56 


1.8829 

0.  1.8829 

0.0011768 
2.8019 


_f  A|  .FUEL  A IR  RATI 0.  =-Q-.-062.I3J- 
_CYL-TEME_.OEfi...E CYL-l 


.51FF_MEAS.f.  CAl.  F/A  PERCENT  ^-0.35m 


336.79 


_CYL.-:2,. 

330.71 


tYL-3- 
359. 02 


EXT  GAS  TEMP  DEG.F  EXT-1 

1 094.9  748  .91_ 


ENGINE  OIL 


_E0  ILJ— . 
180.25 


DYNO  COND. 


TOROUE 


SOILT_ 

121.56 

'rp'm 


EXT-3 

_957.0l., 

01  LP 


CYL-4  . 
571.91 

"EXT-'4~ 

1266.5. 


SEXT-I, 

_12TL*-T- 


SEXT-2 

iy2._4 


M AN  I FOLD  PRESSURE  = 20.29_9_ 


72.083 


TylIpACK  PRESSURE  = 29.097 


JNnyCLlQN-AlB- 


ORIFICE  AIR 


1 4 1 .67 

2295.5 



f A f P T 1 

IAIPT2 

TAIRTl... 

TAIPT2'.._, 

58.479 

■ 58.858 

60.281 

55.  7 I t 

TF  Mp 

OELTAP 

PRFP 

F'Lnw 

79.305 

1.0351 

53.051  ... 

.1439.  3-„ 

CFLL  TE**?.  .=_  78.  254 


HEATER  .TEMP.  = 79.129 


CnOLERTFMP , .5.3 . 618 


PSE llHTNARY  DATA 


' ENGINE  TIMIN3  » ?S .JIO C 


OA/06/76  CADRE II REC  04/06/76  j7:52i 56.538 

*=  60  T ■ M GO E - 3 .0000  NO.  SCANS  » 5 

PARGHETRIC  PRESSURE  = 29.0A0 RATED  HP.==  160.00 


fa:  SEX15  . 


PGN  COO 3 


R06  28B3 


HC  RATI0=_2.  1^50- 


_.CDMa._AIR..^ J____  TEMP 2JIESS_: CFH  OR Y. .FLOW VAPOR.  Ftm  ..PRFSS  . TOIAE_ 

59.915  29.043  203.94  932.46  6.2478  14.710 


CCMB.  FUEL 


PRESS 


DENSITY 


TUPflG  FLOW  FLOW  TRON. 


" .i:orLiNG...Aip.. 



TEMP 

.U  DEL -HP  on.- 

44.828 

DEL-HOOD 

FLOW 



RFL-HUH 

r 

OEW-POIN,T 

Ir 

62.970 

3.2231 

3.9200 

10364. 

61.353 

46.601 

PEL-HUM 

1 

..61.353- 

2 

__53.6Q9 

HUM  I D I TY 
46.902 

f H20  VAPOR 
1 .0770 

COPRECTEO 

152.60 

HP 

•• ENG  ..XOND,,. 

F/A  PPJY 

F/A  WFT 

..EQU.  .PAILQ—.RPM-l 

_ PPM-2. 

TORQUE 

BHP 

0.082055 


' WET  CaPRECTlON  FACTOR  = 0.84757 

. PART^F^Mirr 

K EASiJJ3;£D-X.QNC-.-__.  HC  PP‘^ r 


0.081509  1.2247  2707.9 

_ MjLSr  WT.  =“'27.5ir 


2710.5 


282.06 


145. 43 


exhaust  density  * 0.071250 


EXHAUST  FLOW  RATE  « 14248. 


- PART  PER  MILLIGM  WET 

' HEASUS.ED.j:.QNC-.-__.  HC  PP‘^ VOX  PP!il Cn_.9RY._ 

1422.2  197.28  7.6378 

’■ LQ&E£LlED-CaNC.._TJ  WEJ..Q 4S.LS felf.73 6- 


PFR  CENT 
Coi  DRY  _ 
10.155 
JI.6058 


,02  DRY  . _ 
0.0016602 
0.0014071 


FMISSIOM  RATE 

_EM  ISS  I QN_.NAS  S/.NRPE  

EMISSION  MASS./MTED  HP 
mode  EMI S. /STD.  CYCLE  X 


..HC: NQX..... CO 

0.72752  0.33451  66.967 

0.0036376  .0.0016725  0.33483 

2.2735E-05  1.3453E-05  0.00209'27 

1.1966  0.69609  4.9826 


CAt.EUEt  AIR  PATln  = 0.084601  MFAS.  FUEL  AIR  RAT  IP.  = 0.082055 DIFF  MEAS.C  CAL.  F/A  PERCENT  »=  3.1019 


. CY  UTEMP.  QEG..E„.  CYL-1  .. 

406.00 


_-CVlr2  CYC-3  CVL-4  . 

421.54  411,68  587.27 


EXT  GAS  TEMP  DEG. F FXT-1 

. ... 1334,  l_ 


EXT- 2 
-454.00 


EXT- 3 
624.58 


EXT-4 

1108.1. 


SEXT-1 

1340.6 


SEXT-2 

1340.6. 


ENGINE  OIL 

. ..  . EO  IL,T 

S3ILT 

OIL® 

MANIFOLD 

[■■■•.  t. 

188.50 

208.16 

73.735 

. ■ DYNO  COND. 

TDROIJE 
..  . 275,88 

RPM 

2638.0 

CYL.BACK 

! ' 

r INDUCT IDN  AIR 

lA  IRTl 

IAIRT2 

TAIRTl 

TAIRT2 

' 1 ■ 

59  .635 

59.915 

83.831 

55.870 

ORIFICE  MR 

TFM  P 

DELTAP 

PREP 

FLOW 

^ 

.f'3  .A69 

2.02  26  

..53,045 

1989.4. 

w2_ 

Q ^ 


.-Eg 




JEe 


CELL  TEMP, 


7?. 393 


HE  A TEP  TEMP  = 78.976 


COOLER  TEMP  = 52.105 


n 


F 


M A< A-i  Fwl  S PRmwjJVLM^L-DAlft. 


iFAMniiT  2S  RTDC  Tn'CL_A£S-5a-0F0  H!|W  = 6Q-g- 
FNPINE  TJ Q —D.ES..— _EABDt! 


MnnE  » S.oaftg 


r nMR . A f P 

lEME 

PRESS 

_qFM. 1 

Sr  

58.189 

29.045 

115.01  ' 

CC»*B.  FUEL 

TEMP 

74.79i_ 

PRESS 

:5.,vSB.3il 

^ OFNSI TY 
44.7.85 

r*  nm  f Mfl  A f P 

TEMP 

JOELrHOJm- 

PEL.-H0.3D_  - 

L uLL-l,Ptw — fti.  " 

61.088 

3.1968 

3.8765 

R el-hum 

1 

_A3...9  88 

2 

3.9604 

HUMIDITY  t 

_45.979_ 

PK*r.  - CQNO* 

J=/„A-.DSJC — 

_F/A  WET 

^FOU.  PATIO.;.. 

0.064311 

0.053883 

0.95987 

ORY.  fUOW., 
514.95 


43,953_ 
Einw  . 


10317. 


.1.Q7B6L 


2358.1 


WET  COPPfCTION  FACTOR  =0.86974  EXHAUST  M3LE.  WT.  - ZB. 792 


erAHiC  m •»  " 

uD  s iA>n..oo 

RATIO*  2.1250  

VAPOR_f.LU.W_ 

3.4560 

14.400 

i“FLnw  TRON 

FPIP 

33  • i iJ 

RtLrny'!’ 

“'“*63.988 

46.081 

i CORRE'CTEO  HP 

65.6fg 

AHP 

RPM-2 

2360.0 

TORyUp 

144.47 

64. 867 

V ACC1 

EVHAU5T  FLOW  RATE  * 7398.0 

- — / ^ ' , , ,,  pa’rt  per  million  wet 

M PACII8FD  COMC.  HC,.e.njj 3 * .P^M_ 

■ 312.13  , ' 1551.3  .■ 

rnPPECTEO  C3NC.  TO  WET  BASIS  ^ 


_C0  TRY  „ 
0.38658 
_0.1,3622 


'per  cent 

C02  OR_Y_ 

13.052 

11.352 


C12_0RY_ 

" 1.1741 

1.0212 


-%y 

LM 

JC£>- 


r ‘EMISSION  RATE 
' EM.I.S.S  I.QE_MASS7J?DD£ 


EHlSSION  MASS/RATEO  HP 
ilQQ  E_JLM  Uj^ST  n .„CYC  LE-JL 


yc,^ 

0.  082  898 

jO.OQ82898_ 


NI?X  

1.3657 


_.cn 


5.ieilE-05 

_,?.7269 


1.8058 

0.13651 .0.18058 

0.00085354  0.0011286 

56.  902_ 2 .6873 


_C  A L . JLliE  L_A  I fi  _.R  All  0 ..H-OvO^  i23J 
XYL.J..E*'?-OEG.f CYL-l 


_ H EjRS  ■ P»EL  A I R R at JQ. J!„0 . 0 643  U. 
j:  YLr2 


ntCP  MEA«;.f.  CAL.  E/A  PFRr.FNT  «-0.1241?_ 


33  7.37 


336.64 


CYL-3 

350.62 


„CYL-4  . 
643.05 


EXT  GAS  TEMP  DEG.F  EXT-1 
97  8,05_ 


EXT-2 
792 .47. 


EXT- 3 
_1133 .4, 


EXT-4 

_ 1312.1  „ 


SEXT-1 

1259.A 


S EXT-2 

1260. 4 


_E_NG.lNE._niL. 


01  LP 


OYNP  CONO. 


ll',nuCI,ION._AlS. 


PPIF-ICE  AIR 
CELL  temp.  = 


1 L 1 - 

186.49 

OvI  1 • 

183.92 

71.727 

"topouf 

149.57 

RPM 

2317._9_ 

lA  IRTl  . 
57 .819 

IA1RT2 

53.189 

T.AIRTl 

148.21 

“tfmp' 

. 73  .3B6.. 

OELTAP 

2.9498 

PRFP 

.,33.0  68  ..  .. 

847 

HFATFft 

TfMP  = 78.837 

MANl  FOLO__PRE.S.SURE_jl_^*005_ 


CYL.bTcK  pressure  = 29.096 


55.687 

FLOW  ~ 
2381.5 


COOLER  TEMP  .=  53.294. 


V 


NAS  a-L  EWIS PPFLIMINARY  DATA  OA/06/76  CADP  Ell  RFC  OA/06/76  iei07;00.02l  FAC  SEJ^l  5 00 3_  RD3  288 6 

LFANCniT  ?5  BTDC  TO  Cl  APP  59  DEr.  HUM  = 60  % KCIDE  = 3.0000  NO,  SCANS  = 5 ■ ■ 

EM(UNE_-TIHJNGL=_2.!1,Q0JJ DEG,  BAROMETRIC  PRESSURE  = 29.040 RATE3  HP.=  160.00 HC  RATin=  2. 1250  

^C.Qt^a^_MP .temp' PRESS_., _.CFH_. DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

53.9?2  29.051  203.59  931.59  6.2820  iA.71<» 

COMB.  FUEL  TEMP  PRE Ts  DE n's! t7~  '"f U pVn  '"f L 6m’~Tl nw  T R ON  Tp pTp 

__._7?..871 4.3AB9  A4.835 79,  288  .76.  688 3,  8443__ 


CODLLMG.  AIR_ TF.MP. UjEL-HODP .DJU-HOOD FLOW  PEL-HUM _DEW-P01NT 

62.169  3.1127  3.8671  10155.  63.990  46.776 


R EL-HUM 

1 

.63.990 

2 

._22.2  20 

HUMIDITY 

47,203 

% H20  VAPOR 
1.0839 

CORRECTED  HP 
152.33 

' ENG....C.QND.. : 

.F/A  DRY  . 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM-2  TORQUE  BHP 

0.082319 

0.081757 

1.2286 

2698. 7 

2700.7  282.90  145.37 

WET  CORRECTION 

FACTOR  = 0.85439  EXHAUST  MOLE.  WT. 

= 27.497 

EXHAUST  DENSITY  = 0.071196 

EXHAUST  flow  RATE  * 

> 

142  50. 

MEASliPvED..CON.C.,_ 

PART  PER  MILLION  WET 
HC  PPM  , NOX  PPM 

CO  dry 

PER  CENT 
C02  ORY 

02  DRY 

..  

cnppECTFn  CONC. 

1455.5 

-nL.WFJ-P.AS.LS. 

311.  74 

7.2107 

6,1507 

I 0. 1 3 8 
8.6615 

0.0  63246 
0.054037 

. ► . 

_HC. 

NOX. 

CO 

< 

EMISSION  RATE 

_ .EMISSION- -MASS/mQDE  . ...  . . 

0.74463 
,.0.0037232_  .. 

0.52864 
. 0.0026432 

63.736 
. 0.31868' 

FMISSinw  MASS/R4TFD 
MOne  FMIS./STD.  CVCLF  T 

2. 3270F-05 
1.2247 

1.6520E-05 

1.1013 

0.0019918 

4.7423 

CAL  ..fuel  . AIR  PATIO  = 0.083634 

MFAS.  FUEL  AIR  RATIO 

= 0.082319 

DTFF  MEAS.C  CAL.  F/A  PERCFNT 

= 1.5979 

CYL.  .TEMP.nFG.F., 

CYL-1 

CYL-2 

CYL-3 

CYL  -4 

398.28 

430. 12 

399.  41 

648.33 

EXT  GAS  TEMP  DFG.F  FXT-1 
1127.7 

EXT-2 
-335.  59„ 

EXT-3 

767, 31  . „ 

EXT -4 
1124.2 

SEXT-1  SFXT-2 

1347.4  1346.8 

E.NGII'IE._IHI 

EDILT 

SOILT 

.01  LP  

MANIFOLD  PRESSURE  = 27.681 

187.78 

210.  90 

73. 891 

DYNO  COND. 

TORQUE 
275.06 

RPM 

2621.6 

CYL. BACK  PRESSURE  = 29.197 

INO.UCJJON,  AIR.- 

IAIRTI 

1AIRT2 

TAIRTl 

TAIRT2 

58.642 

58.922 

156.75 

55.835 

ORIFICF  AIR 

TE  M P 
79.305 

OELT AP 
1.04BR 

ORFP 
.^53.05  8 

FLOW 

1440.6 

C FLL  TEMP.  = 78 .254 

HEATER  TFMP 

= 78.747 

COOLER  TEMP  = 51.916 

o 

o 


N ASA-1  CWIS 


PRFttHINARY  DATA 


04/06/76  CADPCll 


RFC  04/06/76  19;51t 14.933 


FAC  SEX  IS 


PGM  C003 


ROG  2889 


« LiFANOIlT  ?S  B.TDC  TO  CL  APP  59  DEG  HUM  » 60  X 


MODE  » 5.0000 


NO.  SCANS  » S 


_25j,OQO.. 


DEG._ 


WAROMFTRTC  PRESSURE  « 2 9.040 


RATE3  HP.g  160.00 


HC  RATIO*  2.1250 


r PMR  - At  R 

TFMP 

PRFRR 

CFM 

nRYL.FLCl«_ 

VAPJDR  flow 

PRESS  TOTAL 

rt 

59.202 

29.026 

107.27 

479.  60 

3.1900 

14.378 

n 

COMB.  FUEL 

TEMP 
79 .271 

PRESS 

5.5424 

DENSITY 

44.875 

TURBO  FLOW 
43.055  _ 

FLOW  TRON 
34.293 

FPIP 

6.0843 

rnnt air 

TFMP 

UOEL-HOflP 

DEI -HOOD 

FLOW 

RFl-HUM 

DEW-POINT 

- 

61.133 

3.2716 

4.0368 

10450. 

61.070 

45.805 

'I 

H 

R EL-HUM 

1 

61.070 

2 

0.26403 

HUMIDITY 

46.560 

* H20  VAPOPi 
1.0692 

CORRECTED  HP 
65. 931 

pwr.  rn^n. 

F/A  PRY 

J=/A..HEt.  . 
0.071032 

_EQU...RAlln_ 

1.0672 

PPM-1 

RPM-7 

TORQUE 

BHP 

•J 

t* 

0.071504 

2351.  3 

2352. 5 

145.28 

65.341 

WET  CORRECTION 

FACTOR  = 0.85920  EXHAUST  MOLE.  WT. 

= 28.386 

EXHAUST  DENSITY  » 0.073498  EXHAUST  FLOW  RATE  ■ 7035.3 

..  ....  ; : : -.Cw-* 

If 

rnRRPCTFn  rnNC- 

PART  PER  MILLION  WET 

HP  PPM  MOX  PPM 

CD  DRY 

PER  CENT 
C02  DRY 

02  TRY 

-C 

^ 

- 

W 

1146.8 

TO  WFT  BASIS 

1077.5 

2.5019 

2.1497 

12.480 

10.723 

0.20136 

0.17301 

It 

Hr 

NOX 

.CO  ..  _ 

It 

FMISStOM  RATE 
PMT^^tnV  MA^^/MPDF 

0.28965 
0,  02  8965 

.0.90209 

0.090209 

10.980 

1 .0980 

w* 

cc 

EMISSION  MASS/PATEO  HP 
HOOF  F“IS./STO.  CYCLE  % 

0.00018103 

9.5279 

0.00056380 

37.587 

0.0068623 

16.339 

- 

ril  -Fim  AIR  RATIO  = 0.GT2180 

MEAS.  FUEL  AIR  RATIO 

= 0.071504 

OIFF  MEAS 

,t  CAL.  F/A 

PERCENT  * 0.94561 

« 

C YL.  ,TE  HP.  f_ 

GYL-1 

CYL-2 

CYL-3 

CYl  -4 

- 

338.67 

343. 78 

341.13 

455.09 

EXT  GAS  TEMP  OEG.E  EXT-1 

EXT-2 
333.  73 

EXT-3 
803. 30 

EXT-4 

1190.8 

SEXT-1 

1155.1 

SEXT-2 

1158.0 

t: 

FNGTNF  PTI 

FOILT 

SniLT 

OILP 

MANIFOLD  PRESSURE  = 18. 

716 

- 

146.67 

187. 85 

72.767 

DYNO  COMO. 

TORQUE 

..  .,..  143.95 

lAIPTl 

50.886 

RPM 

2300.0 

CYL. BACK  PRESSURE  * 29. 

092 

INPUCTION  _AI.R 

1MPT2  ... 
59.2  02 

TAIRTl 

TA IRT2 

12.799 

55.663 

ORIFICF  AIR 

TFMP 
7Q  . 1 fi  1 

OELTAP 

0.10571 

ORFP 

53.006 

FLOW 

366.09 

• 

CELL  TEMP. _=„. 77.19? 

IIPAT  FP  T EMP  = 89.230 

COOLER  TEMP_  51. 

053,_ 

cm<; 


P.S fLIHlNAPY  DATA 


. ._L.E  AN0UT..25  8 TOC 

TO  CL  APP  59 

ENGINE  TIMING  = 

25.000 

.COM£>_AIR., ^ „ 

....TEMP  

57.801 

COMB.  FUEL 

TEMP 

._.  70.118 

COOLING, AIB, 

TEMP 

60.790 

R EL-HUM 

1 

66.177 

ENG»„.COhD.a 

F/A  nRY__. 

0.077194 

WET  CORRECTION 

FACTOR  = 0.8 

■ PART  PER 

OU/Ob/lb 


JIAflOUJL 


JLE C_0 A: /06/76  2 0:05:27.950 


FAC  SFXI5 


PGM  C003 


ROG  2690 


MCPE  = 3.0000 


NO.  SCANS  = 5 


_OEG.. 


.fiA8Qy.EI=(JJL_PB.ESSUPE.  J?..  2 9,  040. 


9 A TED  HP.«  160.00 


HC  RATIfl=  2.1250 


29.065 


206. 1 5 


DRY  flow  . ...  .VAPOR  _FLOK,  . PRFSS.JTQTAL 
943.84  6.3166  14.727 


PRESS  DENSITY  TURBO  FLOW  FLOW  TRON  FPIP 

_..5.  3741 . 44. 908_ ..75.388 .72.859  , 5.9525 

_UOEL-hlOOD nEL-HnOD __Fl.nw  ...,_.._REL-HUM nEW-PniNT_ 

3.0870  3.9169  10118.  66.177  ‘46.601 


2 HUMIDITY  t H20  VAPOR  CORRECTED  HP 

.52.061 46.  847  1 .0759  154.96  


..F/A  WET EQl».  RAT.IO„RPM-l 

0.075681  1.1522  2697.0 


RPM-2 

2698.9 


TORQUE 

288.56 


_BHP_ 
148. 18 


EXHAUST  MOLE.  WTi  = 27.908 


EXHAUST  DENSITY  = 0.072260 


EXHAUST  FLOW  RATE  = 14157. 


MEASUBED..CnNC. HC.  PPM NOX  PPM 

1174.6  422.98 

CORRECTED  COMC.  TP  WET  BAJIi 


CO. DRY 
5.515  1 
4.  68 68 


PER  CENT 
C02  DRY 
11.002 
9.3497 


02  DRY 

0.030263 

0.025718 


EMISSION  RATE 

_E  MISSION., .MAss/Nane 

EMISSION  MASS/PATFD  HP 
- M 0 1?  F, . E M ] _Si/  S T n . _ 0 Y C L E Z 


_HC 

0. 59700 
_._0.0029  85  0._ 

1.  8656E-05 
0,98191 


.fiOX 

0.71262 
_ 0..0035631 
2.  2269E-05 
1.4846 


-CO, 


48. 173 
0.240B6 
0.0015054 
3.5843 


. CAL..FU_EI  _AIR..  patio  5,0.079515.,.  ..NEAS.  . FJJEL  ..AIR  RATI.O„=  0.077194. DIFF  MEAS.S  CAL.  F/A  PERCENT  = 3.0063 

CYL  TEMP.OPG.F.  . CYL-1 CYL-2  CYL-3  CYl-4  

413.35  434.71  421.70  579.84 


EXT  GAS  TEMP  DEG.F  EXT-1 
1228.4 


EX  T-2 
-253.23 


EXT- 3 
858.29 


EXT-4 

1208.7 


SEXT-1 

1394.1 


SEXT-2 

1393,4 


FN(5.iNE_:n.iL. 


E.n  I LT ._ 

183.87 


DYND  CONO.  TORQUE 

. 284,26. 


,.I  N.nUCT  ION  ,AIR 


ORIFICE  AIR 


lA  IRTl.. 
57.502 

TEMP 

77.520, 


-STILT  _ 
173. 04 


RPM 

2624.4 

IAIRT2  „ 

57.  801 


DELTAP 
. 0.084908. 


OILP  MANIFOLD  PRESSURE  ==  27.  836 

73. 447 


CYL. BACK  PRESSURE  = 29.192 


TAIRTl 

100.38 


ORFP 
,52  ,9  45. 


TAIRT2 

55.771 

“f'low  ‘ 

309.43 


CFl  L TEMP. 


78 .200 


HEATER  TE.MP  = 79.109 


COOLER  TEMP  = 51.835 


!!' 


■nr  ■ 


0 . 

• 

NASA-LFWIS  PRELIMINARY  DATA  04/06/76 

CAODtl  I 

REf  04/06/75  20:12:27.771 

FAC  SFX15 

PGM  C003  RDG  2892 

LEANOUT  25  BTDC  TP  CL  APP  59  DEG  HUM  » 60  X 

MPDE  « 

5.0000  NO.  SCANS  « 5 

ENniNE  timing  « ?S.00Q  deg. BAROMETRIC  PRESSURE  * 29.040 RATED  HP.»  16P.0Q HC  RATIO-  2»12S0 

rPMB.  ATR  TEMP ERE5.S, _CEfiL - DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 


60.114 

29.038 

104.11 

464. 12 

3.1270 

14.375 

COMB.  FUEL 

TE  MP 
73.769 

PRESS 

5.5439  

DENSITY 
44.812 

TURBO  FLOW 
.44.712 

FLOW  IRON 
37.  2 85 

FPIP 
A. 0540  _ 

CPPLING  AIR 

TEMP 

UDEL-HQOD  DEL-HOQIL 

..FLOW 

REL-HUM 

DEW-POINT 

61.142 

2.9350 

3.7811 

9836.8 

59. 859 

46.136 

R EL-HUM 

1 

59.859 

2 

30.707 

HUMIOITY 

47.162 

% H20  VAPOR 
1.0830 

CORRECTED  HP 
65.838 

FMP.  rPMO. 

F/A  ORY 

F/A  WET 

EQU..  RATIO 

RPH-1... 

RPM-2 

TQRQIJE 

BHP 

0.080334 

0.079796 

1.  1990 

2345.8 

2347.7 

145.22 

64.662 

wet  correction 

FACTOR  =>  0.85982  EXHAUST  MOLE.  Ht. 

= 27.554 

EXHAUST  DENSITY  = 

0. 

071602  EXHAUST  FLOW  RATE  » 70A6.3 

. ^ 4 

MFARURFn  rowr. 

""PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

JCO_DKY. 

PER  CENT 
...C02  DRY. 

P2  ORY 

COPPECTFO  CPNC. 

1611.0 

TO  WET  BASIS 

429. 82 

5.  8292 
5.0121 

10.791 

9.2779 

0.085789 
...0.073  763 

HE. 

NOX 

cn 

EMISSION  RATE 
FMISSTPM  MASS/MPDE 

0.40751 

0.040751 

0.36041 

_0,0360.4l  . 

25.640 

2.5640 

- 

EMISSION  “ASS/RATFO  HP 
MPOE  EMIS./STO.  CYCLE  % 

b. 00025470 
13.4C5 

0.00022526 
15; 017 

0.016025 

38.155 

CAl  .FUEL  AIR  RATIO  = 0.060333 

MEAS.  FUEL  AIR  RATIO 

= 0,080334 

OIFF  ME AS 

.G  CAL. 

F/A 

PERCENT  « 0.0023001 

rvt  TEMP  DEG.E- 

CYL-1 

^CYL-2  . 

-CY  L-a _ 

CYL-4  - 

337.02 

345. 99 

357.39 

609.38 

EXT  GAS  TEMP  DEG.F  EXT-1 
1699.9 

EXT-2 

-454.00 

EXT-3 
764.  68 

FXT-4 

1004.7 

SEXT-1 

1195.1 

SEXT-2 

1194.9 

F NO INF  Pll 

EOILT 

SniLT 

niLP 

MANIFOLD  PRESSURE  » 18. 

475 

186.84 

207.46 

71.407 

DYNO  COMO.  TOROUF  RPM  CYL.BACK  PRESSURE  * 29.072 

. H<!>,.03 2319.6  

1 MDUCTIPM  AIR  lAlRTl _.J  AIRT2 TAIRTI  TAIRT2 

5“.052  60.11A  190. A2  57.010 

PPiFICE  AIR  ~VfmP  OEl’t  AP  IREp  " FLOW  ' 

__7a.A66_ 1.0670  53.007 1A62.1__„ 


cell  temp.  =.,78.55^ 


HEATER  TEMP  = 10 A. 39 


COOLER  TEMP..=  . 55. ,183 


M A<;  A-L  FW  I S 


_PfLPLW15LAM_PJTA___QM06m^^ CAMLLI R.E-C_Q4iP6/7A_?0_l.L7i0^ 


fAC  $exi5 


PG>«  C003 


ND.  SCANS  = 5 ■ 


.FftKiniiT  7S  Rjnc  .T.a  CL,AAP  ?«>  PEG  HU.w_=  J..9-JL — _ .JJonj-E_3-<^-0.0OO__ 

t)EG_. RAPnMFT^tC  PPES SIJRE.„.=  2*5.  Q^.O. RAtEO  ,HP,. 


EN r,J.N t . ,T  I H. IK G_e_ 2 5 « 0 0 a 
_C  Dfda.._AlS ; 


. HC  RATI  O=..2...1 250 . 


CONP.  FUEL 


.CQDL1RG_AI.R._- 


TEilP 

__press 

CFM  : . . „„ 

nRy_FtOH  

.VAPOR.  PLOW, 

59.690 

29.025 

205.04 

938.  18 

6.  3 1 3 7 

TFMP 

77  UUU 

PRESS 

3 j,  32  55 

DENSITY 
44.0^L 

TURBO  FLOW 
.76.979  

FLOW  TRON 
74.  437  . 

TEMP 

IJDEL-HOQD 

„_.DEL-HDOD 

FLOW  

RFl-HUM 

62. 1 65 

62.916 

3.0958 

3.7216 

10134. 

14.721 


.S.RVOii. 


DEW-PHINX. 
4 6.736" 


R EL-HUM 


_,6  2.165_ 


?H20  VAPOR  CORRECTED  HP 
._1.081  0 154.00 ^ — 


. £KG._CDMCL«_ 


. f./A..DR.y__ 

0.079343 


2 HUMIDITY 

.J9.950„, ._/t7,10S.. 

_F/A  WFT_ XQll.  RAXLQ-..RPf'-l  - •>  - 

0.078812  1.1842  2699.7  2702.0  285.39 


BHP 


WET  CORRECTION  FACTOR  = 0.85334 


“exhaust  MOLEr'wT.  = 27.733 


146.70 

exhausT  dens ify  = 0.0718O8  exhaust  flow  rate 


PART  PER  MILLION  WET 

_ NEASUR.ED..  CDNC. H2  PPM  ...  MOX  . PP*'l 

1284.3  399. 48 

- XXlEP.EC,IErL.CCMG .--IQ  .WET„aASJS 


CO  DRY- 

6.  02  99 

. 5>  1A55. 


PEP  CENT 
C02  DRY.. 
10.753 
^9.1760 


02  DRY , _ 
0.023762 
Q.C2027X 


..HC.- 

0.65425 


,.__NDX: . 


..CO 


cmicfipn  rate  0.65425  0.67455  53.007 

EMT  SSI  ON  _ MA  SSyNnpE  . 0.0032712 — — 0.0033J27...,...- 

EHisSIOv''  MASS/PATEO  HP  2.0445E-05  2.L0POE-O5  0.  0016565 

MPnE_EMI  S,/STD._CYCLX„? UOT-f-l — l.4u53  3.9440 


C.L."fUEL  .At>i  EMIC  .. «E4 S._ J^gEl- AH  SATED.  - 0. 0793AT___DI.Ff  JJ AS.._A_j:AL^BEAjy^^ 


__  C..YUJEMP.  DEG.F  ...  , 

CYL-L__ 

416.14 

_..CYL-2  

437.31 

,_CY  L-3  - 
423.  66 

CYL-4 

652.29 

F >Tf  FAT""f  E M P p E G . 

F EXT-ir 
1193.7, 

EO 1 LI  „ 
187.77 

EXT-2 

-250.55.„_._ 

EXT-3 
826.  69„„ 

EXT-4  """ 
...1235.1 

EMGINE.QI  1 

SOILT 

EULP_: 

MANIFOLD 

241.56 

73.275 

SEXT-1 

1374.5_ 


SEXT-2 

1373.6. 


DYNO  COND. 


TO ROUE 
?92.  54. . 


RPM 

2656.3 


'cYl’.RACK  pressure  = 29.217 


I NnUCTIPN  AIR  lAIPTl  . 

' ■ T 59. 391 


I AIRT2. 
59.690 


JTAIRTl 

102.71 


TATRT2 

55.852 


ORIFICE  AIR 
CF|  L TFf  P.  = 80. ?i 


TEMP  PELT  A P 

79.075  . .......  2.  02  04 


OPFP 

53.063 


FLOW 
1990  .9 


HFATFP  TFMP  = 80.422 


CPOLER  TFMP  = 51.546 


IM  IK'ARY  OaTA  OA/06/76  XADDIL 


PEC  04/06/7&  20:22:39.519, 


PGM  C003  RPS  2B95 


« LEANOUT  75  B TOC  TO  Ct  APP  59  DEG  HUM  » 60. 


MPnE  » S.OOOO 


NO.  SCAMS  « S 
R A TEO  HP.»  l&O.OO 


HC  RATIO  2.1250 


6l.5f.5  29.043  104.26  465.  18  3.1570  14.378 


COMB.  FUEL 


■ ronuNG.  Aj 


RElj-HUM 


ENG^-COt;:!: 


TEMP 

_TEMP 

62.412 


_5I.2L4 

_E/A-mY_ 

0.079273 


PRESS 

_5..-S43,0- 


DENSITY 

44.756 


TURBO  FLOW  FLOW  TRON  FPIP 

46.  1 22_ 36.  877 6* 0351. 


UOEL-HQOO PEI-HPOCL 

2.8470  3.7412 


_FLDW 

9669.9 


RFL-HUM_ 

57.274 


DEW-PDINT 

46.3ii 


.p.2a6P2.__ 


HUMIDITY 
4.7.506_ 


*'h20  vapor  corrected  HP 
1.0909 66.  742 


F/  A WET  EQU.  RATXa_.RPM.-l 

0.078739  1.1832  2351.8  2353.0 


_torque_ 

146.58 


BHP 

65.638 


WET  CORRECTION  FACTOR  = 0.85254 


-iSlSSU^TotET-irr^ EYHAUSToENmY  . 0.07I822  exhaust  flow  rate  - 7034.3 


’ PART  PER  MILLION  WET 

MFASUREP  CONC.  H: PP.M .NO.X  .PPM._ 

1600.8  355.94 

rnRRFCTFn  conc.  TO  wfi_ BAiiS — 


EMISSION  RATE 

_EMI  SSIQN .MA  S5^^0DE„ 

EMiSSiON  mass/rated  HP 
MOPE  EMIS./STP.  CYCLE  7 


CO  DRY 
6.1475 
_5.241P. 

XOX 

0.29794 


PER  CENT 
C02  .ORY__ 
iO.684 
9.1087.  „ 


_P2  ORY  _ 
0.il969 
0.10204_ 


HC. NO X _.c n 

0.40424  0.29794  26.765 

0.040424  0t029794_  . 2.6765 

0.00025265  0.00018622  0.016728 

13.297  12.414 39.829^ 


....  ...  ..tin  ,._o ?F.s,  JIIEL.  MO«l«..?  o.oto;73_-°1MJ!1«--»  <■»'-  "«  ~ 


_C  YL-JE.HP_nf r,.  F„  , C YLrl— 
338.45 

EXT  PAS  TEMP  0807^“  F >Tf-l 
__._.1523,Q_ 


FMPIME  PH 


DVNP  COND. 


XM.DiC TIPM  AIR 


PRIFfCF  AIR 


_xniLT_ 

186.94 

”~Tf^UE 
14  0.4.9_ 

lAIRTl. 
' 61.214 

T F MP 
79.905 


_CyjLr2  _ 

349. 22 

EJO^i 
^454.  0P_ 

_S,niLT__ 

122.64 

~RPM 

292.x 

_ I AIRT2 
61.565 

■“'deltap' 

2.0193 


_CYLr.3„. 
357. 68 

nExf-Y  ‘ 

JTOO.IX 

JOILP.: 

71.431 


TAIRTl, 

84.994 

~C)RFP”~ 

53.014 


_CYL-4 

569.18 

" eXT-'4  ■■ 
1063.8 


SEXT-1 

1184.8 


SEXT-2 

tlB4.9 


_ M AN  I FriJJLLR-p551IRE  = 18.424 
“cyLTbACX  P RESSURE  = 29.143 


_TAIRT2_ 

56.633 


FLOW 
1988  ,9 


CELL.  TEMP.,  .*._8J  .060 


HEATER  TEMP, = 94.313 


COOL  FR  TF  MP_  tI.  5 1,._7?  1 


MA<:A-I  PW15;  PREI  IHINARY  data 0A/06/76  CADDEII B.EC_0»/ 06/76 . 2 0:L3!VyL^.^i> 

LEANC1UT  25  BTDC  tP  CL  l\PP  59  DEG  HUM  = 60  T HOPE  = ..3.000^ 513 •_  SCAN S_f_5 — 

ENGINE  T I M 1 fjr.  = ?S.OOO  PEG.  BAROMETRIC  PRES  SUPJE_=  .2?..040 _RATFP_  HP.^J._?;9»-93_ 


FAC  SEXIS 


PGM  C003 


RDG  2896 


_E_N  GJJ!1E..T  I M I,!ir.:_5..25  ».00Q 
TENP, 


.HP..R  AT10=  2.1250 


TE  NP,  __ 
5H.A88 


PRES  S_ CpM  PPV-  E.t-PM  - y APOR^  EL  PW  - - PR  ESS  _TOT  AL_ 

29.029  20A.32  935.il  6.3499  14.724 


C OMR  . EUEL 

TEMP  PRESS 

7 1 S*  ^^54 

DENSITY  • 
44.867 

TURBO  FLOW 
72.621 

FLOW  TRON 
70.111 

EPIP 

5.9991 

TPMP  iiDFt  — Honh 

DEl-HDOD 

FLOW 

PEL-HUM 

DEW-POINT 

61.403  3.0227 

3.9288 

lOOOO. 

65.485 

46.976 

-•  R EL-HUM 

1 2 
«i-  4fl«?  7.  ^4fl7 

HUMIDITY 
^7.534  . 

X H20  VAPOR 
1.0915  . 

CORRECTED 

153.84 

HP 

P/A  hRV  P/A  WPT 

EOil.  RATIO 

RPM-1 

RPH-2 

TORQUE 

RHP 

0.074976  0.074470 

1. 1190 

2698.9 

2701.5 

285.59 

146.75 

c'  wet  CORRECTIPN 

FACTOR  = 0.85119  EXHAUST  NQLE.  HT . 

= 28.091 

EXHAUST 

DENSITY  = 9 

.072735 

EXHAUST  FLOW  RATE  * 13907. 

‘'__:ME.ASUREP..CgMC.. 

PART  PFO  MILL  (ON  WET 

W'*  PPM  MflX  PPM 

cn  ORY 

PFR  CENT 
C02  ORY 

02  DRY 

1080.5  ’ 666.57 

4.  4928 

11.538 

0.067787 

• 

. rnODCrTPn  roMT.  TP  UFT  RA9 19 

3.8242 

9.8211 

0.057700 

...  — .... 

K . 

_..JJOX  . 

..  CO.  

• 

4 

•E  eMlSSipN  BATE  0.53948  1.1032  38.613 

EPISSIOM  ..PASS/PODE  , 0. 0026974. „ _0 .0055 158  , 0.19306... 

- |mI$S16m'*”w»SS/RATE0  *HP  1.68595-05  3.4474E-05  0.0012066  ' * ■ 

!^PQF,  f.P|.S.r/SjP.-_CY(‘l-F_?_ p.  88.72?.^ 2.2983  , ..2.8730 

t4L»fU.EL;,AlR  . P AXEO  , = . OsOJASSB.,  MEAS.,_F_UEL  AIR.  RA.TIO  .*  0, 074 97^. .__DlfJLJigAS_._C_CAL..,  F^A. 

r-  CYL  TEMP  per,.F  CYL-.l ..CYL-2  ..  .CYL-3  CYL-4  — . 

420.93 


EXT  GAS  TEMP  OEG.F  5XT-1 
957.55 

ENGINE  GIL,. '....FniET. 

189.13 

~PYNP'  ’cnroi"  ' TORQUE 

; . 285.  20 

IMPUCTirN  AIR  _ lAIRTl 
58, 144 

~npTFl^"E~&r'R  ' TEMP 


CYL-2 
434. 92 


_CYL-3 
438. 12 

'ext-V" 


CYL-4 
5 81 . 06 


957.55, 

-368.49 

946.  97..,.^ 

_ 1235.9 

foilt  _ 

sotlt 

_0!LP  

„ MANIFOL 

189.13 

164.38 

'73.179 

torouf” 

RPM 

' CYL  .~BAC 

285. 20 

: 26?5,7_..__ 

■—  — 

1 AIRTl 

IATRT2 

TAIRTL,, 

TATRT2 

58, 144 

5 8.4  88 

83.913 

55.766 

t’fmp 

OELTAP 

ORFP 

FLOW  ' 

77. 705 

0. 041404 

_ 52 .978 

169.26 

EXT-4  SEXT-l  SEXT-2 

1235.9 J395  • 0 1394.5 

.MAN I FOLD  PRESSUB E = 27.942  __ 


SEXT-2 

1394.5 


HFATFP  temp  = 


CnOLER  TEMP  = 51.  501, 


CELL  TEMP 


79  .02? 


79.282 


NOsa-L^WlS  PRFI  ivitlManV  nftTA  04/06/76  CftPD^lI  llgc  0»/0»m  20t35jn^^  PAC  Sgxig. 


1 cAiktmiT  9is  RTnr 

TO  r 1 APP  <5^ 

60  X 

MODE  ■ 5.0000 

NO-  SCANS  ■ 5 

a 

cura'AiP  rfMiKir: 

s:  PS-nno 

oFn. 

RAROMETRIC  PRESSURE  « 29,040  RATED 

HP.»  160.00 

HC  RATIO*  2.1250 

9i 

r ruin  . a f o 

TFMP 

PRESS 

CEM 

DRY  ELDH  __».4E0R  EiOH. 

PRESS  TOTAL 

59.400 

29.042 

104. 30 

466.64 

3. 1605 

14.376 

COMP.  FUEL 

TfMP 
74 .4^7 

PRESS 

S.S4R7 

DENSITY 
44. 793 

TURBO  FLOW 
46.575 

FLOW  IRON 
37.531 

FPIP 

5.0524 

r nni  t Ain  a lo 

TFMP 

linFi  -Hnnn  OFL-Hnno 

FLOW 

RFI-HUM 

DEW-POINT 

60.105 

2.9239 

3.6637 

9815.9 

61.726 

45.275 

s* 

P.  EL- HUM 

1 

61 .726 

2 

13.043 

HUMIDITY 

47.412 

X H20  VAPOR 
1.0887 

CORRECTED  HP 
67.253 

F/A  np  V 

F/A  WFT 

FOB.  RATIO  RPM-1 

RPM-2 

TORQUE 

BMP 

At 

0.080428 

0.079887  1.2004 

2351.5 

2353.3 

148.12 

66.318 

WPT  CORRECTION  F4CT0R  = 0.86395  EXHAUST  MOLE.  WT.  = 27.695  EXHAUST  DENSITY  « 0.071583  EXHAUST  FLOW  RATE  ■ 7087,3 


. PART  PER  MILLION  WET  PER  CENT 

. MEAS.URECL '' ON,C, HP.  PPM  NOX  PPM.  CO  DRY. C02  DRY  02  DRY 

^ ■ 1560.5  460.65  5.5171  10.930  0.12145 

« CPPRECTFO  COMC.  TO  HEI.  aASlS__ .4._76f-5 __9 .4431 ^ 

HC_ NOX ^CO  .... ^ 

0.39705  0.38850  24.525 

0 ..03  9706 0 , 0 3 88  5.0 2 .4 5 25„. 

0.00024816  0.000242bl  0.015328 

.1 3..  0 6 1 1 6‘.  1 8 8._  36.496 _______ 

CAl  .FUEL  AIR  _R.4.tI0  = 0.079454  “EAS.  FUEL  AIR  RATtO  = 0.080428  DIFF  MEAS.C  CAL.  F/A  PERCENT  «-1.2ll5 


V C Yt  .JEM?  nEG.E CYL-1._ ^CYL-2  CYLr3  ,,  CYL-4 


338.14 

352.99 

360. 87 

618.78 

E XT  GAS  TEMP  DEG 

.F  FXT-l 
Q?^r  If* 

EXT-2 
-454.  00 

EXT-3 
...874,  54.  _ 

niLP 

EXT -4  SF.XT-1  SEXT-2 

1066-9  1212.2  1212.9 

F AiflT  A<F  nt  1 

FOILT 

SOILT 

MANIFOLO  PRESSURE  » 18.487 

187.07 

222. 09 

71.315 

OVNn  COND. 

TORQUE 
15?. 27 

RPM 

2328.4 

CYL. BACK  PRESSURE  =29.113 

TMruCTTPN  AIR 

T A y Rt| 

1AIRT2 

TAIRTl 

TATRT2 

59.066 

59.400 

141.12 

55.149 

ORIFICE  AIR 

TEMP 

78.527 

’ DELTAP 
1. 0898 

CRFP 

_..53.06  8_ 

FLOW 

1477.3 

CFLL  TFMP..  =_79.R34  . HEATER  TEMp  = 73-657  . COOLER  ,.TFMP_=  _46.  41 0..  _ 


K.  EMISSION  RATE 

- EM  I S S lOi! M4  S S/flDDE . : 

« EMISSION  MASS/RATEO  HP 

MOPE  EMIS./STO.  CV C L T. 


JC  * 


JiASAriteiJi- 


_??1U!!JHARX_DAIA 9-4/-06/J6 CAOPHi REC_0A/.Q6/JL6_2  0iJ±t>U^ 


FAC  SEX15 


PGM  COO 3. 


RDG  2899 


■ _j  P^^Kini.T  p.;  Rinr.  to  CL  APlL.^9JL:;(LiLi^^ _mode_^3.ooqo„ 

___ENe.iNLTlMlNlG_-25.!J,00 _D.EQ.-__BARDMEllUiL.P^fSSURE,^ 

c D!:l.a._AIR-: TEf*  P 


NO.  SCAN S 5_ 


HC  RATI  Of_.  2,  1250 


<,pcc5  r.FM  DRY. FLOW yAPQR_  F.LOH  , PRESS  ^OTAL. 

5,.<,W  — i5!o«- MJ-.OO  «8.59  <-3538  >*-318 


'pT^rrr  DENsTtY  TURBn'FLOH  "fTow  TRON  FPIP 

COMB.  FUEL  T„MP^^  „_AA,.826. 72.959  ..70.  387  _ .,„.5..?32 

REL-HUM OEW-PO.INX. 

"62.494  47.166 


.CaDL.lRG...AI^-_-TEMP.___-UDEL-HQOD_._DEt-^ 

67.799  2.996?  3. f49B 


FLOW  .. 
9951.2 


R FL-HUM 


humid  Tty  h20  vapor  corrected  hp 

87:i8l 87,9  9 8. .1.0999 152  . 98 


T0RQIJE_ 


_BHP_. 


llirrrWFCfiWWCT3R  ' "EXHAUST  "mDLE.  WT.  "='28.023 


EXHAUSr"Dms  ifY'=“o:of25^^  EXHAUST-FLOw'  RATE  » 13855. 


■ ~“PART  PER  MILLION  WET 

MEASUEJEHX!l*iC.. HC  ?!?3 NOX  PPM — — 

692.95  4.5078 

rnRRFr.TFD  CONC.  TO  . W.E,.T_.,BASI..S_„_:;..,„, 3,„8543  — . 


PER  CENT 

C02  dry 

11.468 
9. 8052  


EMI  SSTOM  RATE 
EM  I S S I ON  . M A S S/Md.DE 
EMISSION  maSS/RATEO  HP 
_MnDE_EM]  j./STn.,_c  YC  ce,  J 


HC.: NOX  ... 

0.54527  1.1425 

0.  002726.4,.„..  0.005712  7.. 
"T.7040E-05  3.5705F-05 

O.  89683.; _2.3  803._ 


.,,.cn 


02  .ORY 

0. 076088 
Q. 065057 


38.771 
0.19385__ 
0.0012116 
2.8847  


C YL.TFMP;,  ,/)EC.F..; 

r.YL-1 

CYL-2-  . . 

CYLr3 

.CYL-4  ^ 

' *589. 79 

417.00 

429.43 

433.01 

EXT  GAS  TEMP  DBG.I 

: E XT-1 
1224.5 

EXT- 2 
-454.00  . 

EXT-3 

__110l.9..._ 

EXT-4  SEXT  1 

1355.0 .,,1399.  5. 

_ _ ENGIME.-DIX  -8- 

EDI  LT 

SPILT 

ni  LP 

M AM  I FOL  D..PRESSU  RE  •.{ 

187.72 

'212.25 

73.379 

DYNO  COND. 

~TnROUE 
2 ^4 1 1 

" RPM 
2641. 9._ 

CYL.BACK  PRESSURE  = 29. 

I.Nnt^lCJ.IPN.MB.,,. 

I /\T  RT7 

TMRTl 

TAIRT2  : 

"59.698 

“ 59.  996  ' 

78.931 

55.801 

' ""opTeTcfTai.r 

''tfmp: 
79.053,  ... 

" DELTA P 
_ 1.0472, 

orf'p 

53.002 

FLOW 

1447.8  , 

CELL  TEMP.  = 79. 

579 

HEATER 

TEMP  = 81 .095 

CDOI.  FR  TEMP  = 52. 

SEXT-2 

1398.1 


o 

p 

: 


I PAMnilT  BTnr.  TP  CL  APP  59  PEG  HUH_ 

FNRTVC  TIMIMR  = 25.30^) STdm— _MRDM£IAlC-JA?SSJiRf_^-2.9.0A<^ 


COMP.  Aia- 


_IEH£_ 


58.515 


J*f  ''SJS_ 

29.0<fl 


10A.78 


DRY_iLnM. 

468.21 


RATED. 
_yAM8_f.t.0W 


HC  RATIO*  2.125D 


3.2224 


PRESS  TOTAt_ 
14.379 


COMB.  "Si EL 


TEMP 

_72.145_ 


PRESS 

_5^5.463_ 


DENSITY 


TIJRBD  FLOW  FLOW  TRON  FPIP 

49. 293 37..523 fe,.e53.7_ 


rnm  ING  aTR 


JE.MP. 

53  .795 


JJD,ELrHjQM_ 

2. 8888 


_OEL-HnOO_ 

3.7301 


_Finw 

9749.5 


RFL-HUjL 
64. 746 


DEH-PniNT 


46. 701 


o 


REL-HUM 

1 

64 .746 

2 

_J.7.83Q 

HUMIDITY 

48,177 

t H20  VAPOR  C( 
_l.LQ63 

E/A  DRY 

F7.A-HE.il 

E1U._  BA.tLQ- 

BPMrl-  . 

0.080249 

0.079699 

1,1977 

2357.6 

Cf 

WET  CORRECTION 

FACTOR  = 0.86069  EXHAUST  MDLF.  MT. 

» 27.661 

PART  PER  MILLION  WET 

PER  CENT 

NOX  PRM 

CD  DRY 

C02..0RY 

W jt  K-t  Lfi— *|W  • — 

1637.2 

481.19 

5.7626 

10. 803 

TO  UPT  BASIS 

4.9598 

9.2978 

RPMr2._ 
2360. 6 


_TOR-QyiE. 


BMP 


143. 51 


64,418 


EXHAUST  DENSITY  » 0.071620 

C2  _ORY 

0.l3il3 

0.11200___ 


EXHAUST  FLOW  RATE  ■ 7107.0 


•X 

<56 


_.H(L 


EMISSION  RATE 
^[E  M r S S.I-0^! HA  S SZMO  P E . 


0.41771 
„0.  04 1 771. 


EMiHinN  MASS/RATEO  HP  0.00026107 

M 00 E F M I S . /STD.  CYCLE  % \ 3 , 740 


_Nnx. 

0,40696 

__0^  040696 

0.00025435 
16'.  956  


_CD 


25.591 

2.5591 

0.015994 

38.081 


_dAl  J=UE1  _AIR-BAT  ia,d-Q^08gAH. 


MEAS.  FUEL  .AI  R .R  AT  ig_^_0. 08024a__Mf^  E/A  . PERCE jnL^O.^24905. 


_CYl-  TEH.P  JIEG.  F CYL-1 


324.69 


i£^Lr2  .. 

339.54 


_CVLt3  .. 
350.99 


_CYL-4.. 

616.56 


EXT  GAS  TEMP  DEG.F  EXT-l  EXT-2 

1358.3  -454. 0Q_ 


EXT-3 
945.  27. 


EXT-4 

1085.6 


SEXT-l 

1189.A- 


SEXT-2 

1190.1 


- maot-uiL  . - 

t LV.!— 

186.78 

297.99 

»i  DYND  COND. 

TORQUE 

.150.19 

P.PM 

2292.6. 

fMmr.TinN  AIR 

_IAIRn 

IAIPT2 

58.171 

58.515 

c ORIFICE  AIR 

3 

TEMP 

77.051 

DELTA? 
__  2.  03  95. 

_DLLP  

71.531 


MANI  FnLO._PRESSURE.^_l.8_..A53. 


CYL.BACK  PRESSURE  = 29.105 


TAIRTl. 

114.91 


ORFP 

53.047. 


_TAIRT2  

55.827 

■'  * FLOW  * 

2 003.5 


...CELL.  TP«P.,_  = , _I7,.687 


HEATER  TEM.P.=  83.018. 


CPPL ER  . TEMP_=__5 1. .068_ 


K'ftSA-LEWlS 


PREUHINARV  DATA 


04/0A/7&  CA  pDE_I_L 


REC  04/06/76  2Q852S35.  882 


FAC  SEX15 


PGM  C003 


ROG  2902 


LEAK'OUT  25  BT DC  TO  CL  APP  59  DEG  HUH  - 60  T 


MODE  = 3.0000 


NO.  SCANS 


_.E  NGLNe_J.I  MI  MG  =.  . 2J  ..0  QCL 


_QEG._ 


BAROMETRIC  PRESSURE  = 29 .040. 


RATED.  HP.=  160. 00_ 


HC  RATI  0=.  2- 1250. 


LnWH.  AIK 



58.768 



29.059 

2'bu7B 

922.48 

' 6.3 862 

14.715 

COMB.  FUEL 

TFMP 

72.266 

PRESS 

5.4131 

DENSITY 

44.851 

TURBO  FLOW 
68.382 

FLOW  TRON 
65.641 

FPIP 

6-006  0 . . : 

rnni  Twa  atr 

TFMP 

IIDEL-HODD 

DEL-HOOD 

FLOW 

PEL-HUM  

DEW-POINT  . 

61.556 

2.9934 

3.6557 

9946.0 

66.  03  8 

47.  466 

R EL-HUM 

1 

2 

30-277 

HUMIOI  TY 
_45,.460. 

!T  H20  VAPOR 
„l.H2B 

CORRECTED  HP 
..  151.91 

FNG.  CPND. 

F/A.  .DRY  , 

F/A  WFT._ 

Eou.  ratio.. 

_P,PM-1 

PPM-2 

TOROUF  BHP,  

0.071156 

0.070667 

1.0620 

2690.9 

2693. 1 

282.99  144.99 

WET  CORRECT  ION 

FACTOR  = 0. 

85514  FXHAUST  MOLE.  HT. 

= 28.416 

FXHAUST  DENSITY  = 0.073576  EXHAUST  ELUM  rate  * 

PART  PFR 

M£A5ilP^rLXD>lC  P PM  . - 

MILLION  WET 
.NOX  .PPM 

C.O.  ORY. 

PFR  CENT 
C02  DRY 

02  DRY 

■ 

13516. 


--JQ- 


966.00  1413.0 

CPPRECTFD  CONC.  TO JVF T.„ S> A S I.S 


2.6929 
,,.2.3028 10.566 


0.11402 


-HC_ 


_MDX.  .. 


CO 


EMISSION  RATE  0,468^5 

.EM'tSS  I PM  M AS  S/MnOE  P.00234_3,8.„ 

EHtSSiriM  MASS/RATED  HP  1.4648F-05 

MORE  FMIS./STP.  CYCLE  t .0. 7709/ 


2.2729  22.598 

0.011364  _ 0. 11299 

7.1027F-05  0.00070618 

4.7351 


„C.AL*;FuEU„AIR  ratio  =_0  . 0727.36. 


■ ..  CYL  TEMP  OEG.F  . CYL- 1_. 

424.61 


EXT  GAS  TEMP  PEG.F  E XT-1 
..  . 1104.5 


.CYL- 2 
430.60 


.ENC>iNE.O.IL.._„ 
"cmib  comdT 
. INnUCTjnN  AIR 

’n’R'rFTci  aTr' 


EOILT  _ 
1R7.96 


EXT- 2 
-245.57 


SnlLT 

202.95 


.CYL-3 

'434. 88 

'EXf-3'“ 
-1272. 1, 

OUP 

73.283 


= 0.071156  DIFF 

MEAS.C  CAL.  F/A  PERCENT  = 2.,2194_... .. 

CYL-4 

-.§-8 

541.43 

•xl  S 

EXT-4  SEXT-1 

SEXT-2 

0 ^ 

,1451.9.., 16  2,?.- 1 _l_6  ? B. 

. M ANI FOLD  PRESSURE  = 27.700 


TPRQUF 
2 79.15,, 

IAIRTI 

58.479 


TEMP 

77.670 


RPM 

,2600.5. 

I AI RT? 
58.768 

deltaF 
1. 0602 


TAIRTl 

55.604 

'mpp”  ~ 
53.005 


CYL. BACK  PRESSURE  = 29.204 


TAIRT2 

55.910 


CT* 
^ 1 

§ 

FLOW 
1458.5 . 


CELL  TFVP.  = 78.969 


HEATER  TEMP  = 78.705 


CPPLER  TEMP  = 51.826 


4 


o 

o 


NASA-LCmS 


.prMMTMARV  DATA  OA/06/^ C^DJJLL «iC_QA/Ma6_Wl59lM^ 


fAC  SEX15 


PGH  C003  HOG  2904 


LCAMOUT  ?5  BTOC  TO  Ct  APP  59  DEG  HUH  » 60  X_ 


HOPE  » S« 000p_ 


NO.  SCANS 


3ATED  HP.»  160.00 


HC  BATtO-  2.1250 


— 

TFMP 

PRESS 

CFM  1 

60.051 

29.032 

104.60 

COMB.  FUEL 

TEMP 

75.562 

PRESS 

5.5434 

OENSITY 

44.764 

a 

r.  poll  NO  AIR 

TEMP 

UOFL-HOOO 

DFL-H.OOO 

:D 

: 60.438 

2.9331 

3.7456 

- 

R EL-HUM 

1 

61,046 

2 

19.284 

HUMIOITY  * 

47.981 

>» 

Fwr.  roNn. 

F/A  ORY 

F/A  WET 

FQU.  AAXI JQ_ 

0.079006 

0.078468 

1.1792 

WET  CORREfTION 

FACTOR  = 0. 

86365  EXHAUST  M3LE.  WT. 

Ik 

measijr  fo  roNC,. 

PART  PER 
HC  PPM 

MILLION  WET 
MOX  PP« 

CO  OR  Y_'_ 

_/■ 

■f 

rORRECTFO  rONC. 

1506.2  563.40 

TO  WET  BASIS 

5.0141 

4-330A 

< 

HC. 

NOX 

n 

EMISSION  RATE 
FMIS5I0M  MASS/HOOE 

0.38216 

0.038216__ 

6.47382 
0i047382 

- 

"X. 

<• 

EMISSION  MASS/RATEO  HP 
MnnF  FMIS./STP.  CYCLE  % 

0.00023885 

12.571 

6.00029614 
19.743  __ 

OR  Y_FL 0 W VA POR  F kQWL—j^AS-  T OT A.t^ 

467.92  3.2066  14.380 


TURBO  FLOW 

FLOW  IRON 

FPIP 

6.0591  

OEW-POINT  — — — 

FLOW 

9833.1 

61.046 

46.596 

L.1018- 

PPM-l  . 
2355.1 


67.294 


_RPf-2 
235  7. 8 


TORQUE 


BHP 


147.84 


66.295 


27.  760 


Tx^AuTTOEnTiTy  - 0.07i87F  EXHAUST  FLOW  RATE  - 7067.4 


PER  CENT 
C02  ORY._ 
11.136 
9.6176 


02  DRY 


0.13489 
C. 11650 


CO 


22.219 


0.013887 
33.064 


. C AU  ,FJJEL_AI  R_8AJ  J Q- = ..OjOlSlAT,. 


M E AS . FUEL. . AIR  MTLO_=_P -079006. D!FF  HEAS.E  CAL.  F/A  PERCENT  ^-0.96032. 


_.CYL  „.T  EMP._DEG..  F C YLt  1 


_CYl--2 


J'YL-:3 


341.09 


354.03 


357. 13 


CYL-4 

603.74 


EXT  GAS  TEMP  DEG.F  RXT-1. 

1171. 3_ 


EXT-2 

-410.08, 


EXT- 3 
1196.5, 


EXT- 4 
1203.4 


SEXT-l 

1222.  2, 


SEXT-2 

1223,J^ 


ENGlNE_i]Ll.t- 


,E3  ILI 


..smcT 


MAMI  FOLO  PRESSURE,  J1_1B..M1- 


186.92 


195.94 


71.343 


DYNO  CQK'O. 


TQROU^ 

_J^A.95_ 


RPM 

_2320.4:. 


"CYL.'bACK  PRE'SSURE  = 29.015 


I N DUC,T  ION,  AIR I A I R T I ’ ^ ^ - - 

’ ■ 59.707  60.051 


TAIRTI 
114. 35 


TAIPT2 

55.419 


ORIFICE  AIR 


TEMP 

79.71.3. 


OELTAP 

1.0502 


ORFP 

53.008 


'flow 

1450. 3 


C EL  L..  TEMP  ., _8 Q..  6 28 


HEATER  _T_EM,P_=  91  .925 


COOLER  _T  FMP  = 49.517 


NflSA-t-EwlS E^E_UJLU!ARX-Bm_ 


04/06/76  rAOnFII 


RFC  04/06/76  21:06? 17^990, 


fa:  SEX15 PS!’  C003 


ROG  2905 


MODE  = 3.0000, 


NO.  SCANS  f_5_ 


I F/iNPllT  25  BTPC  TP  CL  APP  5 9 DfG-JiJiL-H-ilO— ?— 

„EM  GI!!E_T.n  0.00__ DES. _BAROHEIiLC_  PR  E S SURE,.  .=  2 9.040  . RAT  ED.  HP  . =„160^P_ 


HC  RATIO*  .2.  1250 


COMa._JUR 

TPMP 

„,.PRFSS 

CE.M.,.  ..  . 

58.506 

29.022 

200. 37 

CO«P.  FUFL 

TFMP 

PRESS 

DENS  iTy 

\ 

5,402.6 

AA. 847 

r nni  T A 1 P 



^,TEM.p.„._ 

UDEL-HOQH- 

DEL-HOO,D-— - 

L Uili— .LiHliu.  fl'X.f*  III-  — .»• 

61.286 

2.9508 

3.6037 

• pel-hum 

1 

2 

"“HllMIOlfY  * 

64.431 

29.715, 

_ . 46.  04 4.  . 

. ■ cKin. 

.f/A,.D.«Y_ 

E/.A:  W ET._ 

EQO.  RATIO.., 

i ' 

0.  070600 

0.  070131 

1.0537 

- wet:  CORPFCTION 

FACTOR  = 0. 

85439  EXHAUST  MILE.  WT . 

part  per 

MILLION  WET 

CD  DRY 

• ,N  EA^iJRE,P,^.CilN,t,».. 

_HC.  ppm,,. 

“9  07.39 

NOX  PPM„._ 

1587.3 

“2.6011 

* rnoRPr.TFn  rOMC 

. TP  W FT  BASIS 

2,22  24 

.'i^c 

NQX  ---  - 

■ C*3b'T 

DFiV  FLOW 


VAPOR  FLOW,  PRESS. TOTAL_ 
6.1292  14*709 


TURBO  FLOW  FLOW  TRON 
66.890,. 64.662  . 


FPIP 

5.9445, 


FLOW 

9866.4 


RFL-HUM DEW-PO.I.NT_ 

64.437  46.566 


,1.07  57 


,149.52,  


2703.5 

=28.464' 


RPM-2 

2706.0 


_ TORQUF_ 
276.99 


BMP  _ 
142.58 


■ E xWrUSTTEMSrfy'^'li^  exhaust  flow  RATE">T  13387. 


PER  CFNT 
CP2  DRY  _ 
12.418 


02  DRY.._ 
“o.i5860' 
0.13550. 


CO 


_F  M r ss I ON _ -M A s s/  mope:...,;  . - 

FMESSION  MASS/raTEO  HP 
_N  on  F.  ..E.MI  Sjt/  S 1 0 ._'C,Y  C L F„ 


21.600 

,.;0  ,.O0ZT8Q5.„__O  . 0 12644__. ...  9 • 


l.  362  8E-  05 
.0.7172.8.. 


7.9022E-05 
5.2682, 


0.00067501 
1.6072 


«« .MtiM  o.oT»po._j«Aa'«-4Jai--J:^4£saaB^ 


CYL  TF-MP  OEG.F.,,.  .CYL-1  _ 
418,40 


.CYL.-2 

434.-S8 


CYL- 3 . 
431.03 


CYL-4 

719.80 


'fxt  ga~s  temp' deg. F EXT-1 
_ 12  0l..5._ 


EXr-2 
203.  22. 


EXT- 3 
1253.2. 


EXT- 4 
1375.9, 


SE  XT- 1- 
1426.8 


SEXT-2 

1424.6 


CllLP 

manifold  pressure  = 27.574 — - 

F.NGJ.NE,  ,.riL  _:  _ 

EO  ILT 

189.22 

'247.60 

73.527 



PYNP  CON'D. 

torque 

RPM: 

0 A t;  Q . o 

CyL.BACK  pressure  =29.184 

__  I NPUCT.ION:..,A„lR. 

__  _ 2(1.  o2 

lAlPTl 

58.226 

IMRT2 

53.506 

TA IRTl  . . 
81.213 

^55.956  - • 

n~BTF’l’cE~A  I R 

TEMP 

7 7.3  07  , 

' nFLTAP“ 

2.0406 

ORFP 

53.047 

~'FLD',-) 

2003.6  , - 

CFl  L.  TF”P  . .= 

79.499 

„ HE4TFP 

TfMD  = fiO.234. 

COOLER  TFMP  = 52.465  -- 

o 

o 

Z)  ■' 

h 


04/06/76  CAODEtl 


FAC  SgX15 


PGM  C003 


ROG  2908 


1 PAMmiT  RTOC 

rn  ri  app  59 

DFG  HUM  = 

60 

* 

MODE  « 5.0000 

NO.  SCANS  * 5 

FNriNF  TTMfWr.  = 

7s-oon 

OFf,. 

BAROMETRIC  PRESSURE  = 29.050 RATED  HP.»  160.00 

HC 

RATIO  2.1250 

r.PMB  - AIR 

TFMP 

PRFSS 

CFM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

61.052 

29. 046 

105.31 

471.  20 

3.1351  14.387 

COMB.  FUEL 

TEMP 

77.14B 

PRESS 

5.5707 

DENSITY 

44.723 

TURBO  FLOW 
44.950 

FLOW  TRON  FPIP 

33.393  6.0588 

rnni IMP  4IR 

TFMP 

UDEL-HOOD  DELrHnnD 

FLOW 

RFL-HUM  DEW-POINT 

61.142 

2.8830 

3.6477 

9738.4 

57.231  45.830 

R EL-HUM 

' 1/ 

57.2T1 

2 

0.25403 

HUMIDITY 
46.5  74 

t H2D  VAPOR 
1.0695 

CORRECTED  HP 
67.067 

pwn.  rnwn^ 

F/A  PRY 

F/A  WET 

EQU.  RATIO 

RPM-1 

RPM-2  torque 

BHP 

0.070869 

0.070401 

1.0577 

2352.5 

2355.1  147,38 

66.015 

WEt  CnRPFCTIOM 

FACTOR  - 0,85825  FXHAUST  HOLE.  WT 

. = 28.441 

EXHAuSr  DENSITY  x 0,073640 

EXHAUST  FLOW  RATE  « 6894.7 



__i?eAiUMp  _C  DtlCai- 
crPRECTFn  cnNC. 

PART  PER  million  WFT 
Hr  PPM  NdX  PPM 

CO  DRY  , „ 

PFR  GENT 
C02  DRY 

02  DRY 

h 

1028.2 

Tn  MFT  BAS  IS 

1273.2 

1.7615 

1.5294 

12.712 

11.037 

0.35896 

0.31164 

HiL  _ 

MOX 

,cn 

• EMISSION  PATP 
FMTSSinN  MASS/MODF 

0.25450 

0.025450 

1.0446 

0.10446 

7.6554 

0.76554 

EMISSIOM  MASS/RATEO  HP 
MnnF  FMi5./5;Tr).  rm  F r 

0.00015906 

8.3716 

O.0GO65290  0.0047846 

43.526  11.392 

r«i  FHFI  AIR  PATin  = 0.n7004n  mfa<;. 

FlIFL  AIR  rati 

6 = 0.070869 

DTFF  MEAS.C  CAL.  F/A 

PERCENT 

x-1.1591 

Cvi.  TFMP  DEG.F 

rvi-1 

CYL-2 

CYL-3 

. CYL  -4  , 

340.31 

346.45 

35  0.  64 

613.25 

EXT  GAS  TFMP  nEG.F  FXT-1 

FXT-2 

200.40 

EXT-3 

1219,9. 

FXT-4 

1137.1 

SEXT-1  SEXT-2 

1206.1  1206.4 

fwgTnf  mi 

FO 1 1 T 

SniLL 

niLP 

MA9IF0LD  PRFSSURF  = 18.707 

182. 04 

296. 03 

71.iV39 

OYA’O  COND. 

TnpoUF 

146.49 

RPM 

2333.5 

CYL.BACK  PRESSURE  = 29.139 

INPUCTIPM  AIR 

I A IBTl 

IAIRT2 

TAITTl 

TAIRT2 

6 0.7  36 

61.052 

93.523 

55.621 

ORIFICF  AIR 

TFMP 

79.305 

DELTAP 
0. 102P1 

DRFO  ■ 
53.035 

FLOW 

358.40 

..  CELL  TEMP.  , = „ 80.364 

HEATER  TFMP 

' = 77.440 

COOLFR.  temp  ,=_.48.  497 

: , : 

^ NASA-LEWlS_.._PRELI'11NAfLY  DAM Q4A07/T6  .__CAODE.lJ  BEC  .OA^07/76  ITvlO:  29 .909_ . .____EAC_SEX15  __ 

LEANQUL  25.J.TIlCJrn'Cl_J\P.E_5.5_J)EG_HUM-^.80^  MmE_»_^.OGOO  .__i!0,„SCAN-$-^-5.-_ 

TIM  IMP,  a. 25.000  DEG. BAPJ5HEJ.UC_P.RESSURE._=_29.150..  RATED.  HP.  =_  160..  0.0 K-RAtll 


ROG  2913 


„. ENGINE  TlMIN&-=_25. 00.0 

..  COMB.  AIR TEMP 


HC_RAtI0*„.2.f  12.5.0. 


TEMP  .. 
59.075 


. PRESS._ 

29.159 


COMB.  PUEL 


temp  press 

71.090_ 5.3987 


ce.m: 

172.32 

TETisirV' 

A4.  8 83  _ 


DRY.  FLOW 

782.72 


VAPOR. FLOW  .PRESS  .TOTAL. 

6.7A65  1A.6A0 


TURBO  FLOW  FLOW  TRON  FPIP 

..68.206 65.500  _ 6.0126. 


..COOLING  AIR TE.m.P UDEL-HOQD_._ ..DEL-HOOD^.  FLOW^ 

■ 62.187  3.0A79  3.9950  100A6. 


REL-HUM DEW-POINT 

80.669  53.166 


REL-HUM  1 

. 80.669 .2 

ENG»  COND..'-. F/A  DRY --F 

0.083682  0 

WET  CORRECTI  ON  FAC'^IB  0.85603 


2 

.21.568- 


* HUMIDITY  H20  VAPOR  CORRECTED  HP 

_60.3ia_—  1.3851  122.21 


F/A  DRY  __F/A  WET.u... -EQU.  RATIO.  RPH-1 

0.083682  0.082967  1.2690  2632.5 


RPM-2  .. . 
2636.6 


..TORQUE... 

259.68 


BHP 

120.27 


Txh;^  “ exhaust  OEn“sTtY  = 0.070922  exhaust  flow  RATE  - 12055. 


’ part  per  million  wet  cent 

_ -MEASURED  CDNC.  ....  .HC  PPM  ;MOX'  PPM-^i.^-  ' f2%820 

1568.1  755.16  7.3806  10.282D 

, _ CCRRECTEO..CONC.  J.O  HET,.B,A5.ISu__--.-.:,— -- — ^6-.3l.7-8— _ — ^ 8.  8016  — 


02  DRY 
0.12361 
0.  10566_ 


puTcc  I PM  RAT  F 0.67861  1 .,0833  55.  293 

EmIsi  Sn..  . MASS/MODE  .__-.___-D.05655L__._  0.09027E^^^^^^  ^021798“  ■ “ '■■■  • ’ ' ” ' " ' ' 

EMISSION  HASS/RATED  HP  0.00035366  0._00056622  

MCDE  EMIS. /STD.  .CYCLE.  % __ia..602 37.  615. — 68.  568  

CL.FUEL  MT.a  . 0.0.35Tt  BE.S..FUEL  A,P  PATiO  , 0.063683  . . D.FF,  BEAS...E..C.U.  P/A.  Pt.POEMT  ..-0.12335 


CYL  TEMP  DEG. F CYL-L CY L^2 . .. 

355.91  376.09 

EXT  GAS  TEMP  DEro.F  EXT-1  EXT-2 

..  ..  1276.2-- --656.  00 . 

p Mr: IMP  nil  _ EO  ILT  SOILT 


DYK'D  COMO.  TO 

...  26 

INDUCTION  AIR  — I A 
• 58 

ORIFICE  AIR  TF 

8G 

CELL  TEMP.  = 79.861 


CYL-3  . 
406.92 

~EXT-3 

.470.12 


..GYL-4  

622.93 

~e1(T-4  sixT^l”  SEXT-2 

9 9 5 . 5 1 . — - . _ 1249 . 6 1249,6.. 

...MANIFOLD.  PRE  SSURE  : * 26.567  ... 


186.99 

217.17 

71.547 

TORQUE 
242.52  . 

RPM 

....  2348.8  .. 

. . 

CYL. BACK 

"pRE  SSURE '=  29.  229 

- - - - * 

lA  IPTl 

58.705 

. . IAIRT2 
59.075 

..  TAIRTl . 

97.116 

TAIRT2 

55.236 

. 6 ......  - - - - - — “ '■ 

TFMP 
8G.655 . . 

DEL  TAP 

. ....  0.094109 

ORFO 

53  .283 - 

FLOW 

334.45 

. . ' ..  , - 



HEATER  TEMP  = 79.546 


COOLER  TEMP  = 50.248 


o o 


O s 

- 

- 

P Q 


N AS  A-LB<  ARJLDA  JA __.Q.4/.Q7y_T< 


rAnnPti  RgC  Q!»/077-T6  17Al^jAS^-9J9_ __£AC_5EX.l5 

M00E_e_5  .0.00.0 _j!lQj_SC.A.HS_S_l. — 


PGM  JC003.. 


FMrtNF  I.1MING_=.J!5.00Q-- 


,BARDMETilt..RRESSWE  .,29.160 RATED  HP.»  160.00.  HC -RAT_I.O._2,  1250. 


CORB,  AIR 


COMB.  FUEL 


COOL  ING.  A IR. 


R EL-HUM 


_ ,ENG.  CDND.- 


__TEMP  — 
60.222 

TEMP 

74.99A_ 

___TE  MP 

62.367 

1 

„ 76.399, 


..PRESS- 

29.197 

"~~PRESS 

._,5.5737 


.CF.M 

105.39 


DRY.  FLOW 
972.02 


VAPOR  FL.OW .—PRESS  _T0,TAl, 
9.0655  19.991 


DENSITY  TURBO  FLOW  FLOW  TRON  . 

4^,794. 91.253  . .,37.078  — 6.1200 


3.0067  3.8997  9970.7  76.399  52.761 


2 

27.105. 


humidity 

__60.29L..,, 


% H20  VAPOR  CORRECTED  HP 
— 1.3895  . 66.290  


_F/»  o«Y. — F/A  W6I — —Zlih  ■■ 

0.078551  0.077881  1.  1729  2352.9 


TOROUE. 

195.21 


.BHP 

65.056 


wiT~C0RRECTION  FACTOR  * 0.83759  EXI 

'"part  per  million  wet 

measured  CONC.,  — HC  PPM  . _ ^GX  PPM 
1653.8  277.25 

.CORRECTED.  CONC.. -TO  WEI  .BASIS 


FiiS5«mTTiTrri».m — ^rissiirri:iix»i  n».' 


PER  CENT 

.CO  DRY,  C02  DRY  - 

6.9099  10.7850 

_5,7B27 9.0326  0,.109.79„ 


HC  . NOX CO  

■ emission  RATE  S*S«330  0*323523  - 

. MCDE  EMIS./STO.  CYCLE  X 13..929 .V.ouiJ 

CAL.FUEL  air  RATIO  = 0.082179.  MEAS.  FUEL  AIR  RATIO  .=  0.078551 . . 


OIFF.  MEAS.t_CAL..F/A  PERCENT,  “ f.61l7 


CYL  TEMP  OEG.F --  CYL-J.  . 

320.86 

EXT  GAS  TE^MP  OEG.F  EXT-1 
1159.0- 


CYL-2  CYL-3 

332.95  338.  31 


EXT-2 

-959.00 


EXT -3 
,_  502.20 


CYL-9 

903.08 

'ext-V~ 

616.11 


SEXT-l 

1119.3 


SEXT-2 

.1119.2 


engine -OIL 


OYNO  COMO. 


_ EOILT 
186.07 

TDROUE 

. 199.99. 


.SOILT  - OILP 

372.39  71.067 

RPM 

2288.1 


. MANIFOLD  PRESSURE  18.553 
'“"CYL .BACK  PRE  SSURE  « 29. 239 


INDUCTION  AIR..  lAIRTl. 

59.893 


ORIFICE  AIR 


TEMP 

81.289 


IAIRT2 

60.222 

OELTAP 

1.0638 


TATRTl  : 
18.'. 93 

O.RFP 
53.278  . 


TAIRT2 

55.993 


FLOW 
1956  .1 


CELL  TEMP.  = 79.967 


HEATER  TEMP  = 79.900 


COOLER  TEMP  - 99.183 


NASA-LEWIS  _ _PRELIM1NARY  OAT.A 04/0.1/76 CADDE.I  I, . _ REC  04/07/76  I7.*l7:54,358  EAC  SFX15 


LEANOUT.  25  BTOC.  TO  .CL..  APP..5.9.  J)EG_H.UIL  = „80..  ? _„..M0QE_5..3*0000._,  — NO._SCANS  =.5  • 


_.  EMIUNE  TIMING  = 

25.000 

,_.OEG. . BAROMET.UC-  PRESSURE  : = 29.  160  RATED  HP.=  150.00 

HC 

RATin=  2.1250. . 

..  COMB.  AIR 

..  temp' 

_ . . PRESS  ..  . 

C£M  ,.  _.  - , ... 

-DRY  FLOW  . 

VAPOR  FLOW  PRESS  TOTAL 

59.789 

29.168 

208.88 

950.90 

8.2849  14.801 

/ 

COMB.  FUEL 

TEMP 

PRESS 

DENSITY  ~~ 

TURBO  Flow 

FLOW  TRON  -FPIP 

.71.652-.- 

..  — -4.4290 

44.868 

. 82.  109 

79.979  4.8515 

COOLING  AIR. 

TE“P  

UOEL-HDOD.-. 

- OEL.-HOOD.  .... 

, FLOW 

PEL-HUM  . DEW-POINT 

63.033 

2.9494 

3.9884 

9863. 8 

79.713  53.516 

R EL-HUM 

1 

HUMIDITY 

? H20  VAPOR 

CORRECTED  HP 

..  79.713  — 

.9.6690 

-.60.480  

. 1.3880 

154.30  . 

. ENG.  COND.  ... 

,F/A  DRY.. 

- ...  F/A  WET  - 

. EQU.  RATIO 

. RPM-l  

RPM-2  - ..  TORQUE..  . . 

BHP 

0.083407 

0.082692 

1.2449 

2702.1 

2704.4  286.43 

147 .35 

WET  CORRECTION 

FACTOR  = 0. 

84731  EXHAUST  MOLE.WT. 

= 27.412  ' ' 

EXHAUST  DENSITY  ■=  0.070977 

EXHAUST  FLOW  RATE 

PART  PFR 

M ILL  ION  WET 

PER  CENT 

. 

MEASUR EL  CONC . 

. HC  PPM  . 

..  ..  NPX  PPM  ...  . 

. CO  DRY  . 

CL.2  DRY  . . 

02  DRY 

1535.3 

259.68 

8.  0830 

9.89180 

0.060546 

, CORPECTEO  CONC. 

TO  WET  BASIS 

6..  848.9. 

-8.3814  

_0.  051302— 

— 

HC  — 

. NOX  , 

CO 

9 

EMISSION  RATE 

0.81315 

0.45591 

73.359 

EMISSION  MASS/HODE  . 

.,  ..  0.004065  8— 

...0.0022795 

-0.36680  . 

--  - ...  - 

EMISSIPL'  MASS/RATED  HP 

2.5411E-05 

1.4247E-05 

0.0022925 

MODE  EMI  S. /STD. 

CYCLE.?--.. 

1.3374.-.  - 

.0.9  49  81 

...  5.4583  ,. 

'• 

CAL-FUEL  AIR  RATIO  = 0.085602  MEAS.  FUEL  AIR  PATIO 

= 0.083407 

PIFF  MEAS. C CAL.  F/A 

PERCENT 

= 2.6  314 

CYL  TEMP  DEG-F 

.CYL-1 

CYL-2  ..  , 

CYL-3 

CYL-4 

401.38 

421.22 

401. 17 

338.98 

FXT  GAS  TEMP  DEG.F  E XT-1 

EXT-2 

’’~EXT-4  ' 

SEXT-1  SEXT-2 

1671.3  . 

-454.00 

. 408.30  ., 

,931.16,  .„ 

„1300.4  - 1298.9,  . 

. ENGINE  ni L 

EOILT  ... 

.SOILT  

OILP  ...  , 

MANIFOLD  PRESSURE  =.28.069 

187.64 

177.27 

73.095 

OYNO  CCNO. 

TORQUE 

RPM 

^ ..... 

CYL. BACK  PRESSURE  = 29.357 

280.  61. 

..  . . 2 641.9  

— . , - .......  . 

INDUCTION  AIR  . 

..  lAIRTl  . 

..  IA1RT2  . , 

. TAIRTl  - 

TAIRT2 

59.455 

59.  789 

80.702 

55.372 

ORIFICF  AIR 

TEMP 

DELTA  P 

ORFP’ 

FLOW 

81.307 

1.  0773  . 

53.244 

1465.1 

CELL  TEPP.  = 81-271  ..  . HEATER  TEMP  = 79.345  COOLER  TEMP  = 49.472 


I 


RDG  .2915 


14753. 


_WJkSA-LEHlS„_l‘R£LIMJNASLY_DAJ:A_-, — Q^»/-Q1/1« 

.L£ANOUT-.25u3Tn(LJraJCL._ARP_5SJE.G_HUlt_=5_80_S_ 
_.EMGXNE.  T IHIMG  j»  _25.0Q0  DEG>^-^ —BABOr 


_CAD0EJ.l J!lfi..04/07/.7.6.17S20: 23,98.3 tAC„5E.Xl5 PGM„C003 ROG  2916 


HOPE  » A ,0.000. 


.NO.,_SC  A.N.S._>L.  5 . 


_BABOMEJiIC_.PRESSURE  * 29.160 BATED  HP,?.  1,60.0.0 ,HC_,RATI.O-.  2.,.1250. 


COMB.  AIR.... 


COMB.  FUEL 


COOLING  AIR; 


R EL-HUM 


..ENG.  COND.„_. 


TEMP.—. 

57.989 

~ TE  MP 

.....  69.708.. 

TEMP  

60.583 


. 85.883. 


PRESS— 

29.160 


_CF(1 

172.25 


DRY  FLOW  . VAPOR  FLOW  .PRESS. TOTAL 
782.82  6.7770  19.653 


PRESS  DENSITY  TURBO  PLOW  FLOW  TBON  FPIP 

5.9353  ..  .99.919  ...  65.652  69.278  6.0891 


. _ UDEL-HOOa DEL.-HOOO..—  FLOW 

3.0391  3.9095  10021. 


REL-HUM 

85.883 


DEW-POINT 

53.296 


0.29802. 


HUMIDITY  H20  VAPOR  CORRECTED  HP 

60.600  1.3916  . . 120.78  ... 


.F/A  DRY.— 
0.082111 


F/A  WET  ..— EQU.  RATIO..  RPM-1  ..  ..  PP«-2  - - 

0.081906  1.2255  2930.5  2932.5  257.27 


8HP 

119.06 


exhaust' mole".  WT.  - 27.513  “ EXHAUST  DENSITY  « 0.071238  EXHAUST  FLOW  RATE  - 11986. 


WET  CORRECTION  FACTOR _=  0.85022  EXHAUST  MOLE.  WT.  ’ 27.513  EXHAUil  O 

PART  ’pEr"mILl'10N  WET  PER  CENT 

..MEASURED  CONC,._.  .HC  PPM  .,.—.NOX  PPM  ^ S H Ml  ' ' ' 

1613.2  795.07  7.2869  10.339D  O.llOZl 

. COPRECTEO.CONC...TO  WET  BASIS 6.19.50 8.7901  0.0937O3 


EMlSSlDM  RATE 

..  .EMI  SSION  - MASS/MODE...  — 

EMISSION  MASS/RATED  HP 
, MCOE  EMlS./STD.  CYCLE  t—_ 

. CAL. FUEL  AIR  RATIO  = 0.083915, 

^ C YL  TEMP.  DEG.  E.l CYL-.L_. — 

361,33 


__HC.. NOX  -CO 

0.69915  1,0627  53.909 

-0.057896 0.088562 9.9929  — 

0.00036159  0.00055351  0.028077 

19,028 36.901 66.851  .— 


MEAS.  FUEL  AIR  RATIO  .=  0.082111  OIFF. MEAS . t .CAL...F/A  PERCENT.  ».  1,5888 


— CYL-2  .. 
385. 80 


EXT  GAS  temp  DEG.F  EXT-l  EXT-2 

. ...  1937.U— T959.00 


-ENGINE  OIL... 


DYNO  COND. 


INDUCTION  AIR 


ORIFICE  AIR 


EOILT  — 
187.97 

TORQUE 
299.  09  .. 

lAlRTl 
57. 122 

TEMP 

,78,783 


.SOILT  

178. 03 

RPM 

2386.0  - 

IA1BT2 

57.989 

'deltap 
2.0589  .. 


...CY.L-3. 
906. 19 

~BTf-3 

.983.99  - 

.OILP  

71.231 


TAIRTI 

67.672 


..CYL-9 

911.88 

"i~XT-9  ' 
_1008.l 


SEXT-  I 
-1255.9-. 


SEXT- 2 
„1255,9_ 


.MANIFOLD.  PRESSURE  .«-26.  696 


CYL.BACK  PRESSURE  = 29,291 


TAIRT2 

55.370 


53.2  72  2009.0 


CELL  TEMP.  =.  . .78.983 


HEATEP  TEMP  = 79.261  - 


COOLER  TEMP  = 50.798 


o 

o 


J 


_.NAS/V-LEW1S. PRELJM.INAR.r_DA.tA _0.»/.0Xi:J6  . .-CAJD.EUL _BEclo»y.07/I6  . m23,U0..4.5_7 ^FAC_,SERL5 RQ.M_C003 RDG.  2917 


. L EANC  U T_25.  J JDlLJrJli£J_JU',£_5.9- 

_ ENG.INE  T.LMING  -*_25..00Q nFG.  B.ARDtt£JUC_PR£iSURL*.  29.  160 


MODE  « 5 .0.0.00 NP^SPA_N$  ■.  S. 


_RA.TE0  .HP..J!_160..J).0- 


HC  RATIf^2..l250_ 


CQ.MB.  AIR..  . 
COMB.  FUEL 


TEMP 

58.A97 


.PRES5_ 

29.1A8 


.X.EM 

105.73 


__DRY_FL0H 
A73. 02 


VAPOR  FLOW  ..PRESS 
A.0881  14.AA0 


TEMP 

72.293. 


PRESS 

.5.5553. 


DENSITY 
_AA.85J 


COOL  ING  AIR . TEMP UDEL-HOQIL — .DELrHOOO. 

■ 60.826  3.0031  3.8680 


TURBO  FLOW  FLOW  TRON  FPIP 

. AA.396  . . 39.826  . 6.0771  

FLOW  REL-HUtl DEW-POINT 

996A.0  81.A71  52.851 


R EL-HUM 
ENG.  COND.. 


1 

81.471 

F/A  DRY_ 
0.084195 


2 

_L1.617- 


HUMIDI TY 
60.499_ 


* H2  n vapor  C ORR  ECT  E 0 HP 
„1.3893  66.214  


.F/A  WET._ 
0.083474 


..EQU.  .RATIO  ..RPM-1  RPM-2  . TORQUE.. BHP.  _ . 

1.2566  2354.8  2356.5  145.23  65.117 


WET  CORRECTION  FACTOR  = 0.85717 

measured  CONC. 


EXHAUST  MOLE.  WT.  = 27.351 


FXHAUST  DENSITY  * 0.070819  EXHAUST  FLOW  RATE  » 7299.3 


PART  PER  MILLION  WET 

KC  PP.M,._„.._  NOX  . PPM,  CO  DRY„ 

2055.5  239.30  7.3985 

CORRECTED  CONC.  ..TO  WET  BAS IS-^-.-  __6.3418. 


PER  CENT 

...  .C02  DRY 02  DRY 

10.0720  0.12669 

__  8.63  32  0,  10860„ 


Ut 


EMISSION  RATE 
EMTSSlON  ; MASS/MODE  ... 

EMISSION  MASS/RATED  HP 
MOPE  E“IS./STO.  CYCLE  T 

CAL. FUEL  AIR  RATIO  = 0.084145 

CYL  TEMP.  DEG.F,  . ..CYL-1  

323.05 


...HC  NOX  . CD 

0.53864  0., 20786  33.607 

_Q.  053864___..  0. 020786 .......  3 .3607  . . 

0.00033665  0.00012992  0.021004 

_1.7.718 8.6610 .50.010 


'v4 


HEAS..  FUEL  AIR  RATIO  7=  0.084195  OlFF  MEAS , C CAL.  . F/A  PERCENT  —0.050104 


CYL-2  . . 
394.29 


.CYL-3 
349. 09 


CYL-9 

930.93 


ext  GAS  TEMP  DEG. 

F EXT-l 
1966.6 

EXT-2 

_-959. 00  . 

EXT-3 

572.07 

¥xt-9"~ 
_.991.30,  , 

S EXT-l 
.1123.0_ 

ENGINE  oil: 

EO I LT 

....SOILT  _ 

CILR 

..manifold 

PRESSURE?- 

186.70 

259.01 

70.935 

DYNO  COND. 

TORQUE 
196.79  _ 

RPM 

..  2313. 9 

..  - 

CYL. BACK 

PRESSURE  = 

INDUCTION  AIR  ..  . 

lAIRTl  .. 

58.108 

. IAIRT2  . . 
58.997 

TAIRTl.. 

89.523 

TA1RT2 

55.905 

ORIFICE  AIR 

TEMP 

79.058  

DELTAP 
2.  0219 

'ORFP 

53.190,.  - 

FLOW 
. 1991.6 

CELL  TEMP.  = 78. 

315 

HEATER  TEMP 

= 79.199 

COOLER  TEMP  = 

SEXT-2 

1123.L 


50.735 


NASA-LEWIS PRELIM JNAR.Y„OA.TA 04/07/76  rAODET  I BEC  Q4/07/7A  17:26:42.058  . FAC  SFXI5  PGM  C003 

LEANOUT  .25  BT0C,..Ta  C.L.APE_5.5_DEG^HUM_?„eO_JS__ ^M00E.*_3.0Q00,  . NtJ,.  .SCA.NS  = 8 . , 

ENGINE  TIMING  =,25. COO.  QEG^ .__..BAROM£JilC.mESSUBe.  » 29.  160 RATED  HP. = 160,00  HC  RAT.I,0»  .2.-l?50 


RDG  2918 


•COMB.  AIR 


TEMP 


. _ . _ PRESS,_ __,CFM 


DRY  FLOW 


VAPOR  FLOW  '.PRESS  TOTAL 


58.569 

29,144 

207.54 

951.35 

8.2772 

14.788 

. 





--  - - . 

. . 

_ ..  . 

COMB.  FUEL 

TEMP 

PRESS 

DENSITY 

TURBO  FLOW 

FLOW. T RON 

FPIP 

. ..  70.101  „ 

4.3246 

44.909 

82. 082 

79.964 

4.2361 

COOLING  AIR  . . . 

. -TEMP 

.UDEL-HOOU_ 

_DELrHOOD 

■ FLOW 

. REL-HUM 

DEW-POINT 

61.782 

3.0878 

3.9164 

10120. 

83.  771 

53.681 

R EL-HUM 

1 

2 

"humidity" 

Y H20  VAPOR 

CORRECTED  HP 

- 83.771. 

.30.2.83., 

—60.903 

-1.3985 

153.57 

-ENG.  COND.  .1  ..  . 

F/A  DRY 

-F/A  HEL__- 

—EQU...  RATIO.. 

- RPM-1  

, RPM-2  , -..4  -. 

-TORQUE- 

0.084053 

0.083328 

1.2545 

2698.6 

2700.9 

285.32 

WET  CORRECTION 

FACTOR  =0.84856  EXHAUST  MOLE.  WT. 

* 27.362 

EXHAUST  density"*  0. 

PART  PER  MILLION  WET 

. ...  — 

PER  cent 

-MEASURED  CONC. 

. h;  PPM  

NOX  PPM 

CO.  DRY  , . 

C02  DRY 

- 02,  DR  Y 

1571.8 

223.76 

8. 2032 

9.8559D 

0.064546 

CORRECTED  CONC. 

TO  WET  BASIS 

,'.6.9609 

-.8.3634 

0.054772 

HC 

--NOX  

..CO  . . -. 

* 

EMISSION  RATE 

0.82797 

0.39072 

74.155 

EMISSION  MASS/MODE  

0.0041399- 

__  0.0019536 

0.37077.,, 

EMISSION  MASS/RATED  HP 

2.5874E-05 

1.2210B-05 

0.0023173 

MODE  EMI  S./STO. 

CYCLE  Y 

-1.3618  

—0.9  1401.  , 

_ 5.5175  .- 

: 

- 

CAL. FUEL  AIR  RATIO  = 0.08587L 

MEAS.,  FUEL  air  RATIO. 

. =.  0.084053 

, DIFF.-MEAS 

.CCAL,  F/A 

CYL  TEMP.  DEG.F 

CYL-1  

CYL-2 

-CYL-3 

CYL-4 

399.10 

425.70 

401.  75 

337.45 

EXT  GAS  TEMP  DEG.F  EXT-i 

EXT-2 

EXT-3 

~EXT-4 

~SExf-i 

~s'exT-2 

1239.8  . 

•454.00  

__664.  59 

-1038.4 

-1302.7 . 

-1301.2 

ENGINE  OIL  . 

EOILT  

SOILT  . — 

,_OILP  

MANIFOLD  PRESSURE  = 28. 

112 

187.56 

163.06 

73.043 

OYNO  COND. 

TOROIJE 

RPM 

CYL. BACK  PRESSURE  = 29. 

328 

283.71  

2616.4  

. — • — - ■ 

INDUCTION  AIR 

..  IAIRT1-...  , 

IAIRT2  

.-TAlRTt  — , , 

TAIRT2  • 

58. 289 

58.  569 

89.578 

55.542 

ORIFICE  AIR 

TEMP 

DELTAP 

""ORFP 

FLOW 

79,614 

1.0543  . 

-53.270  

1451.9 

BHP 

146.61 


0.070847 


EXHAUST  FLOW  RATE 


14673. 


$sr 


FAC  SEX15 


PGM  C003 


RDG  2919 


-NASA-LEWIS.  ...  PRELIM INAR.Y-,DA.TA 04/07/76 CADDEIJ... 


RFC  34/07/76  17j51;32.634 


LEANCUT  2 5.  BTDC  TfiLXL  JIPP.5.9...DEG„HLJH_=  .8Q_2._ — .MODE.  = . 3.0000  NO... SCANS  . = 5,  • _ ....  _ . 

ENGINE  TI.MING  = 25.000  - - DEG.  - — . BARDMEI.RIC  PR.ESSURE  = 29.160  RATED  HP.=  160.00  HC  RATIO*  2.12?0  . 


COMB-  AIR 

TEMP  . 

PRESS. 

CFM  .-  . 

DRY  FLOW 

VAPOR  FLOW 

PRESS 

TOTAL 

- 

59.247 

29.166 

208.96 

958.70 

8.1540 

14.802 

COMB.  FUEL 

TEMP 

PRESS 

DENSITY 

TURBO  FLOW 

FLOW  TRON 

•FPIP 

. 71.296 

5.3729.  . . 

44.877  . - 

78.930 

76.718 

5.9511 

■ 

- CODLING  AIR 

..  TEMP 

UDEL-HOOD 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

. . - 

62.349 

3.0701 

3.9914 

10087. 

80.029 

53.096 

REL-HUM 

1 

2 

HUMIDITY 

T H?0  VAPOR 

CORRECTED  HP 

80.029  

16.992 

59.537  . 

1.3672 

157.51 

...  - ENG-  COND.-.  . . 

. F/A  DRY 

F/  A WET  . 

,.EQU.  RATIO 

RPM-1 

RPM-2  . 

TORQUE 

BHP 

0.080022 

0.079347 

1. 1944 

2701.6 

2703.9 

292.52 

150.47 

WET  CORRECTION 

FACTOR  = 0.84  704  ’ EXHAUST  MOL E . WT. 

= 27.679’ 

EXHAUST  DENSITY 

=0.071667  EXHAUST  FLOW  RATE  = 

14561^ 

PART  PER  MILLION  WET 

PER  CENT 

MEASURED  CONC. 

HC  PPM 

NOX  PPM 

CO  DRY  : 

C02  DRY 

02  DRY 

— O 

1399.7 

288.65 

6.6351 

10.6230 

0.026423 

CORRECTED  CDNC. 

TO  WET  BASIS.  . 

5.6202  .... 

,8.  9981 

. 0.022381 

/ 

.HC  . 

. NOX  ... 

CO 

4 

EMISSION  RATE 

0.73172 

0.50017 

59.415 

. EMISSION  MASS/MOOE 

0.0036586 

0 .0025009 

0.29707 • 

EMISSION  MASS/RATED  HP 

2.2866F-05 

1.5630E-05 

0.0018567 

_ . MODE  EMIS./STD. 

CYCLE 

..1.2035..,,- 

_,1.0420 

4.  4207 

- - ^ -■  --  ■ 

“ 

CAL. FUEL  AIR  RATIO  = 0.082104. 

MEAS.  FUEL  AIR  RATIO 

= 0.080022 

OIFF  MEAS 

. & CAL  . 

F/A 

PERCENT  = 2-6014 

..  CYL  TEWP  HEG.F  CYL-L  CYL-2  . . ...  .CYL-3:  CYL-4 


411.43 

428.  95 

407.87 

242  .69 

EXT  GAS  TEMP  DEG. 

F FXT-1 
1272.3  

"eXT-2 

, 11.888  . . . 

EXT-3  ’ 
.805.43  „ 

EXT-4 
.1055  .0 

”sEXT-r 

. . 1348.2 

SEXT-2 

1347.1 

ENGINE  OIL  

EQILT  

187.90 

SOILT  

186.21 

OILP  

72-795 

manifold 

,PRE  SSURE  =. 

._2,8.209  . 

pYNO  COND. 

TO ROUE 
294.58  

RPM 

2644.3,,,  ... 



’cyl.back' 

PRESSURE  = 

’29.338’ 

I NDUCTTON  . AIR  ..  , 

lAIRTl 

58.922 

.,  IAIRT2  

59.247 

141911..- 

163.24 

. . TAIRT2  .. 
55.819 

ORIFICE  ATP: 

TEMP 

79.675  . 

DELTAP’" ’ 
, 0. 093209 

ORFP 
. 53.258 

FLOW 

332.26 

CELL  TEt'P 


80.875 


HEATER  TEMP  = 87.383 


COOLER  TEMP  = 48,362 


_ MASA-tEWIS— EREJJMlNARy.J)AJA_ a^/QT/76 CADDEtl JlEC  .QA/Q.T/76._l7s54! .04.904 .EAC.  SEX15_ 

LEANOUT-  75-  .fllOC-ia-CL-AP-P— 5.9-  OEG_HUX.^_JOlJX — M00E_*_4.000Q^. _NQ.—SCANS_.*_5 


.PG.H_C0.Q3 


_NQ.-.SCANS_.»__5_ 


..  BARQMEIillt- PRESSURE  * 29.160  . RATED  HP.*  160.00  - HC  RATl.O*  2. 1250 


ENGINE  TIMING.-*--25.000 — .DEG,. BARQMEIRIt.  PRESSURE  * 29.160  RATED  HP.*  lou.uu 

COMB.  AIR  - TEMP  ___ PRESS  CFM„  DRY  FLOW  , VAPOR  FLOW  PRESS  TOTAL. 

59.897  29.153  168.58  763.58  6.5368  14.616 


COMB.  FUEL 


COOLING  AIR. 


REL-HUH 


.EMC.  COND.--.. 


TEMP 

-72.435 

TEMP 

62.898 


77.707- 


PRESS 
5.4626  . . 


OEMS  ITY 
-44.847... 


TURBO  FLOH  FLOW  TRON  FPIP 
59.073  59.316 ,...5.0861- 


UOEL-HOOD  DEL-HOOD 
3.0407  3.8981 


FLOW 

10033. 


.REL-HUM 

77.707 


DEW-POINT 

52.926 


2 

-_24.794- 


HUMIDITY  t.  H2D  VAPOR  corrected  HP 
^59.925 1.3761  122.93 


F/A.  DRY..  .^ F/A  WET, FQU.  RATIO  RPM-1 

0.077681  0.077022  1.1594  2436.1 


RPM-2 

2438.2 


TORQUE 

260.61 


BMP 

120.88 


WET  CORRECTION  FACTOR  = 0.84397  EXHAUST  M3LE.  WT.  = 27.868 

PART  PER  MILLION  WET  PER  CENT 

MEASURED  CONC.  HC  PPM  . _ .NOX  PPM  ...  CO  DRY  ,.  C02  DRY  . 

1371.8  383.62  6.0059  10.8930 

, CORRECTED.  CONC.  -TD  WET  BASIS  5.  0688..  _ 9.  1937 


EXHAUST  DENSITY  * 0.072156 


.02  DRY  . 
0.056606 
0.047773 


EXHAUST  FLOW  RATE  ■ 11494. 


EMISSION  RATE 
EMISSION  MASS/MDOE  . 
EMISSION  MASS/RATED  HP 
-MCDE  EMIS./STD...CYCLE_X. 


HC  NOX  CO 

0.56611  0,52475  42.300 

0.047175..-  0.043729  3.5250 

0.00029485  0.00027331  0.022031 

_15..518 18.  220  52.455  _ 


'’eAL.FUEL  AIR.  8^710  =.,0.080541  MEAS..F.UEL.  AIR  RATIO  =J.07.768|.  _...  01  Ff,.»EAS  . G_CAL..  F/A_PERCENT  -..3.6814. 


CYL  TEMP  DEG. F 


CYL-1-- 

389.50 


EXT  GAS  TEMP  DEG.F  EXT-1 
. .,1071.8- 


ENGINE  OIL 


DYNO  COND. 


INDUCTION  AIR. 


ORIFICE  AIR 


EOILT 

187.27 

TORQUE 

264.80 

lAIRTl 

59.536 

TEMP 

. 80.082  . 


_ ..CYL-2  — 
407.13 

"^FXT-2 

-=454.00.__ 

-SDILT  - 
162.92 

rp’m 

--2343.5 

...  IAIRT2  „ 
59.897 

DELTAP 
_2.0lB5— - 


CYL-3 

404.15 

Ext'-T 
^773,37- 

OIL"  - 

71.051 


CYL-4 

579.58 

" ext- 4 
1091.7 


SEXT-1  SEXT-2 

. 1283.  1283. 7„ 


MANIFOLD  PRESSURE,  i-26, 409  . 


...  TAnTl 
107.62 

DRF.o 

53.268. 


CELL  TEMP.  = 81.069 


heater  temp  .=  81.463 


CYL. BACK  PRESSURE  * 29.324 


.TAIRT2  . . - 

55.870 

’flow 

1988,2  - ..  . - 

COOLER  TEMP.  = 51.005  . 


_NASA-LEHIS PJt£HMINARY,-DAJA— D4/.Q7/76 — 

.LEANQUT.  25  BT0C~TJQ-CL.-APP._5.9.-DEG_HLJM_*_J0_* 


ENGINE.!  IMING-*.- 25. 000 


DEG... 


CADDEI I - REt  04/07/76, .17! 57;  50.A88 

MODE- »—5  *0000 M._SCANS_?..5 

BAROMETR.I.C  PRESSURE  » 29.160  RATED  HP. = 160.00- 


.FAC  SEX  15 


PGM  C003 


ROG-2921 


HC  RATIO-  2.1250 


' _ COMB.  AIR 

..PRESS.  - 

29. 169 

CFM  

DRY  FLOW  .. 

. VAPOR  FLOW 

PRESS.  TOTAI - 

60.899 

105. 10 

470.03 

3.9949 

14.436 

’"  comb.  FUEL 

TFMP 

PRESS 

DENS ITY 

/.A  7 71 

TURBO  FLOW 
43.526 

FLOW  IRON 
39.331  . . 

FPIP 

-6.1497 ..  

COOLING  AIR  .. 

75.296 

TEMP  

i 63.123 

. 5.5716 

UDEL-HOOD  . 
2.9785 

DEI -HOOD 
3.7633 

FLOW 

9918.2 

REL-HUM 

73.541 

.DEW-POINT - - - — 

52.396 

REL-HUM 
ENG.  COND. 


1 

.73.541—- 

-F/A-  DRY_ 
0. 083677 


2 

23.694  — 

_F/  A WET 
0. 082972 


HUMIDITY 

.59.495 


1.3662 


66.280 


FQU.  RATia.  RPH-1  — - - RPM-2 
1.2489  2351.0  2353.2 


TORQUE 

145.22 


BHP 

65.007 


WET  CORRECTION  FACTOR  = 0.85400 
MEASURED  CONC. 


^ssswr-Kf-riitr.-  2»:»i — T«r.usr5«sTTY- 


PER  CENT 

CO  DRY  ,.C02  PRY.  02  DRY  . .. 

7.4552  10.227  0.11573 

..  6.  3667:..__.„  8,7334  0,098834  . 


PART  per  million  WET 

HC  PPM  -NOX  PPM 

~ 2017.5  233.30 

...CORRECTED.CONC.._TQ  WFT  .aAS.15.....,...- 

_ NOX  ^.CO  ....... 

0.52425  0.20096  33.457 

.—.0.052425  . _ 0'.0 20096  ..  3*3^57._ 

0.00032766  0.00012560  0.020910 

17.2.45 .8.3:732 49.787  _ 


EMISSION  RATE 
EMISSION  MASS/MODE 
EMISSION  MASS/RATED  HP 
mode  EMIS./STO.  CyCL.E-?. 


C.L.FUEL..R  R.IIO  . .EAS.  FUEL  A>R  RATIO  - 0.083677  - OIEE  REAS  .6  CE , E/A.  PERCENT  - 0.A56B8 


CYL  TEMP  DEG.F... 

CY  L-1  . 
327.90 

. CY  L- 2 
341.77 

. CYL -3 
340.06 

..CYL- 4 . 

413.47 

■ ■“  ^ ■ 

EXT  GAS  TEMP  DEG. 

,'f  FXT-1 

,12  02.1—- 

...  EOILT  . .... 
186.71 

EXT-2 
-454. 00 

EXT-3 

..  —736.28-,... 

BXT-4  SEXT-l' 

...  895.51  ...  1126.6 

SEXT-2 

1126.9 . 

ENGINE  Oil - 

. soar 

190.42 

OILP 

70.839 

MANIFOLD.  PRESSURE  = 

18.500  

DY NO  COND. 

~"t6roue 

136.96 

RPM 

..  2292.5 

CYL. BACK  PRESSURE  = 

’29.1'93 

. INDUCTION  AIR  

. lAIRTl 
60.547 

. 1AIPT2 
60.899 

...  TARTl 
55.860 

TAIRT2 

56,093 

ORIFICE  AIR 

TEMP 

80.566  - 

OELTAP 
- 1.0603 

PREP 

. 53.324 

FLOW 

1454.7 

CELL  TEMP.  = 81 

.817 

heater 

TEMP  = 80.019 

COOLER  TFMP  = 

50,338  

-NASA-LEWIS  --PRELIMINARY  DATA .-0-4/07/76__  _ CADDEI I -.  REC.  04/ 07/ 76  18: 00;.14.721  _ FAC  SEX15  PGMC003  ROG  2922 

lEANOUT  25  BTOC  JQ  -CL  APP.-59  ,TIEG-HUM_=_flO._*. , ,-MODE- =...3.0000  NO. _ SCANS.-*  .5 . _ 

ENGINE  TIMING  * 25.000  DEG.. BAROMETRIC. PRESSURE  = 29.160  . RATED  HP.=  160.00.  . HC  PATIO*  2.1250. 


COMB.  AIR 

- TEMP  ..  

6 0.619 

PRESS-- 

29.099 

. -CEM  - - 

210.21 

DRY  FLOW 
965.57 

VAPOR  FLOW 
8.1906 

PRESS  TOTAL 
14.817 

COMB.  FUEL 

TEMP 

- - 73.191 

PRESS 
5.2913  — 

DENSITY 
. 44.827  

TURBO  FLOW 
79.933 

FLOW  TRON 
..  77.576  . 

FPIP 

5.9163 

COOLING  AIR 

TEMP 

63.500 

UDEL-HQOD 

2.9909 

. DEL-HOOD  . 
3.8143 

FLOW 

9956.3 

-REL-HUM 

76.086 

DEW-POINT 

53.051 

PEL-HUM 

1 

_ : 76.  086  

2 ~ 
.7.  1127. 

humidity"  ' 

_.  59.379  

* H20  VAPOR 
1.3635 

CORRECTED  HP 
158.60 

ENG.  COND. 

.._  - ..  F/A  DRY 

0.080342 

F/A  WET  ... 
0. 079666 

EOU.  RATIO 
1.1991 

RPM-1 

2705.5 

. RPM-2 
2707.8 

, TORQUE 
292.90 

BHP 

150.89 

WET  CORRECTION  FACTOR  = 0.84740  ExItAUST  MOLE.  HT.  = 27.653  EXHAUST  DENSITY  = 0.071601  EXHAUST  FLOW  RATE  = 14683.' 

PART  PER  MILLION  WET  PER  CENT  . 

MEASURED  CONC.  HC  PPM  MOX  PPM  . CO  DRY  . C02  DRY  02  DR Y 

1427.7  357.26  6.8171  10.551D  0.084108 

CORRECTED  CONC.  TO  WET  BASIS  5.-7768  ..  . 0.9411  0.071274 

HC 

EMISSION  RATE  0.75261 

EMISSION  MASS/HODE  0.0037630 

EMISSION  MASS/RATED  HP  2.3519E-C5 

MODE  EMTS./STO.  CYCLE,? _1.2378  — _ 

CAL. FUEL  AIR  RATIO  = 0.082313-.  .MEAS.  FUEL  AIR  RATIO  = 0.080342.  DIFF  MEAS.C  CAL..F/A  PERCENT  = 2.4539 
- CYL  TEMP  DEG.F  CYL-1  -.CYLt2  . CYL-3,  . . - C.YL-4 


397.45 

416.57 

400.12 

383.16 

EXT  CAS  TEMP 

DEG.F  EXT-1 
. ..  1300.2- 

EXT -2 

-..-J129.10  - 

EXT-3 

.788.88  

EXT- 4 SFXT-l 

.1132.0  . 1319.0 

SEXT-2 

1317.2  . __ 

ENGINE  OIL  . . 

..  . EOILT  

187.39 

SOILT 

232.49, 

OILP  . — ... 
73.695 

wANIFDLO  PRESSURE  = 

.28.157 

■ 

OYNO  COND. 

TORQUE 
284.86  . 

RPM 

.„  2672.7 

CYL. BACK  PRESSURE  =' 

29.335 

- 

INDUCTION  AIR 

lA  IRTl 

60.294 

..  IAIPT2 
60.619 

TAIRTl.  . . 
78.430 

TAIRT2 

55.739 

... 

- 

ORIFICE  air"  ' 

TEMP 

80.901 

DELTAP 

,-,2.0069 

OREP 

53.254 

FLOW 

1981.3 

CELL  TEMP.  = 

82.618 

HEATER  TEMP 

= 79.637 

COOLER  TEMP  = 

51.068 

NOX  - CO 

0.62424  61.581 

.0.0031212  0.30791 

1.9507E-05  0.0019244 

1.3  005.— 4.5819 


_„.s.-tEwis MEumwM.w 

.LE«OUT.a5.aJOC.-tn_CLJEJL33.J>E^l.«-.JO.^_ KDOE.,_A,.oooa .N0._sc.»5,-_5 , 

ncr  AARnMPTWC  PRESSURE  = 29.160  rated  HP. ».  160..00„  .....HC  RATIO?.. 2.  1250  

ENGINE..TIMING  * 25.000  DEG.---  BAR0METR.IC-PRE5bUKt 


PGM.  C003 ROG  i923._. 


„ COMB.  AIR 

— - TEMP  . 

58.135 

PRESS - 

29,164 

..CFM  ... 

168.97 

DRY  FLOW  , - 
765.43 

VAPOR-  FLOW 
6.5306 

PRESS  TOTAL - ' - - - -- 

14.622 

COMB.  FUEL 

TEMP 

. 70.823 

PRESS 

-5.4701 — 

DENS  ITY 
—44. 890  — 

” TURBO  FLOW 
62.818  . 

FLOW  TRON 
60.552  . . 

FPIP 

CODLING  AIR 

...—.TEMP 

61.124 

UDEL-HOOD  . 
3.02  83 

DEl-HOOD 

3.9485 

FLOW 

10010. 

REL-HUM 

82.518 

DEW-POINT  . . . - — 

52.846 

REL-HUM  1 

82.518 : 1 

-ENG.  C.0ND..; __F/A  DRY-— — .F 

0. 07910E  0 

' ’WETCORRECTI  ON  FACT  OR  - 0.8A845 


2 HimiDlTY 

13.929  _ -59.723 


X H20  VAPOR  CORRECTED  HP 
1.3715  121.88 


F/;  ?«ET.  EQU.  RATIO  RPM-1 

0.078439  1.1807  2432.6 


RPR- 2 
2435.0 


TORQUE 

259.27 


BHP 

120.09 


EXHAUST  MDLE.’  wf . = 27.752 


EXHAu'sr0ENsVTY"~='0.07185f  EXHAUST  FLOw'  RATE  ■«  11585. 


j!  PART  PER  MILLION  WET 

MEASURED  CONC.  HC  PPM  NOX  PPM 

1439.1  524. 81 

..-CORRECTED.  CDN.C....I0  W EJ  BA1.IS-.  ..  ..  ... 


CO  DRY 
6.2270 
, 5.2833 


PER  CENT 
C02  DRY 
1Q.798D 


02  DRY 
0.10181 


,,  .HOv:  , ■ ' , NOX;.'  ..  '.CO  - : 

CMTCC  rmi  ' ratf  0.59858  0,72356  44.439 

iKsiiSK  SsIjStId  HP  ■ ■■  

MDOE  EMIS./STD.- CYCLE  S -lo.408 „25.  124  ...  55.  107  , . 

CAL.FUEL  AIR  RATIO  = 0.08Q91D-  MEAS.,  FUEL  At  R R AT  lO  = 0.079108,  DIEF  MEAS  .C-CAL.._F/A,  PERCENT  ? 2.276T 
CYLTEI-rDEa.F  CYL-l.:— 


.9,1612  ,0.086381. 

CO 


44.439 

3.7032 


_ , CYL  temp  DEG. F 

CYL-1.-- 

379.75 

CYL-2  : . 

407.30 

EXT  GAS  TEMP  DEG, 

F EXT-1 
14  26.3  — 

FXT-2 
-454.  00 

EO ILT  . . 

SOILT.  - : 

187.35 

257.32 

DYNO  COND. 

"throub 

RPM 

2369.3  - 

_ _ I NDUCTION-AIR-.;— . 

I A IRTl 
57.819 

...  IAIPT2  . ...  - 
58.135 

'"'orifice  AIR 

"temp 
. 78.156... 

DEL tap" 
2.0347  - 

EXT-3 


OILP  — 
70.927 


EXT- 4 
1072  .5 


SE  XT-  I 
1269.2 


SEXT-2 
1269.1 . , 


.MANIFOLD. PRESSURE  5_26,.447. 
' C YL . 8 ACK ”PR E SSURf" '^9.  299 


TAIRTl.,,: TAIRT2 

74.772  56.032 

ORFP  FLOW 

53.237  1999.2 


CELL  TEMP.  = -.79.481 


HEATER  TEM.P  = 79.407, 


COOLER.  TEMP.  =.  52.663 


,._N ASA-LEW IS  -■ PRELIM INAR.Y._DAXA- 


.04/07/76.  CAODEII  REC  04/07/76  18:05:33.996 

MODE. .=,_5  .0000  ... NO  ..  SCANS..*  .5. 


FAC  SEX15  ..PGM  C003. 


_LEANQUT-  ZS-  BTDC,  _Ta_C.L.J^P.P_5.9_DEliJ^UM_*„80-.*.. 

.E^GINE.,XIM^^'0-*.-25.000  DEG.  ..  .--BAROMEtUC  PRESSURE  = 29. 160  . ..--.  RATED  HP.*  160.00 

. COMB.  AIR 


HC  RATIO*. 2. 1250 


TEMP.- PRESS CFM ...DRY. FLOW 

58.542  29.165  105.55  472.41 


VAPOR. flow  press  TOTAL. 
4.0052  14.439 


COMB.  FUEL 


TEMP 
-72.8  27- 


PRESS 

.5.3512. 


DENSITY 
.44.937  .. 


VURBO  FLOW  FLOW  TRON 
44.81.7  40.915  .. 


FPIP 

6.0486 


-«»“« -TuT  ■■■  -1, 


R el-hum 


79.811. 


ENG.  COMDj 


_F/A.  DRY-.,. 
0.086609 


2 

.47.513  .. 

..F/A  WET 
0.085881 


HUMIDITY 
- 59.348 


R H20  VAPOR  COPP.FCTED  HP 
1.3628  66. 880 


EQU.  RATIO  RPM-l  RPM-2 

1.2927  2353.0  2355.4  t46.85 


BHP 

65.791 


'wet  CORRECTION  FACTOR  = 0.85699 

PART  PER  MILLION  WET 

MEASURED  CQNC.  ....  HC  PPM  NOX  PPM 

1968.2  160.18 

...CORRECTED..  CONC..-I-C  .WET.  BAS..I5 — - 


TxWsT  MOLE^  wVr*  27.15  8"  EXHAUST  DENS  ITY  = 0.070344  EXHAUST  FLOW  RATE 


CO  DRY 
8.  4546 
7.2455 


PER  CENT 
C02  DRY 
9.5749 
8.2056  - 


02  DRY 

0.12519 

0.10729 


__.HC  ..  . MOX  . - . - 

RATE  0.51964  0.14018 

EMISSION  .MASS/MCDE 0.051964  .0.014018 

EMISSION  MASS/RATED  HP  0.00032478  R.7613F-05 

MCDE  EMI  S. /STD..-.C.Y.CLE-.3 _1.7.0.94. — 5.8409  . 


CO 


38.686 
3 .8686  . 
0. 024179 
57.568 


__  CYL  TEMP.  DEG.F- 


CYL-L-..- 

329.25 


-C.YL-2  . 
340.45 


..  CYL-3 
344.  99 


CYL-4 

510.23 


EXT  GAS  TEMP. DEG. F EXT-l 
....._  1357.7. 


. ENGINE  Cl  I 

DYNO  COND. 

..  INDUCTION.  AIR: 

ORIFicE  AIR 


EOILT  . 
186.77 


EXT-2 

..-454.00 

SOILT  - 
187. 66 


TORQUE 

149.83 

I A I RT I 
58. 181 


TFMP 
. 78.386.. 


RPM 

. .2319.6 

IAIRT2 
5 8.542 

”"deltap 

_...  2.  0113. 


EXT-3 
-.,.782.  39 

._  OILP 
70.699 


TAIRTl 

64.119 

' nRFR 
.53.3  07 


EXT -4 
919.16 


SEXT-1 

1117.3 


SEXT-2 

1117.8 


MANIFOLD  PRESSURE  =18.597 
CYL. BACK  PRESSURE  = 29.259 


TAtRT2 

55.832 


FLOW 

1988.0 


CELL  TE.MP-  =...78.377,  HEAT ER -T EM.P.  = 79.192 


COOL  ER  TE  MP.. .=..  50.  735 . 


NASA-LEW.IS 


PRELIMINARY  DATA 


0A./0T/T6  GADDEl  1 


_L EANnUT  25  BTOC  TO  EL  ARP  59  DEG  HUM  = 80i  %■ 


MOPE  3. ,0.000^  NQ.,'  SCANS;  =>^  5^ 


EAC  SEKIS 


PGM  C003 


BDG  2925 


...ENGJ  NE_T  I 
CC^“3.,  AIR 


_=_25.pp0__ PEG? BARPME'T3I'r.  PRESSURE  y 2:9.»,t.^O.  _ RATEP  HP., » 1 60.00,  _ HC,  RATIO*  2.1250_ 


TEMP'  _ 
58.732 


PRESS:  _ 
29.'  17& 


_ PRY  FLpWi  yAP-OR  FLOW  PRESS  TOTAL_ 
"2'a^A2™"  "'Sftl.PT'  ' ' ' 8:.210,2  1;A.796.."' 


COMB.  FUEL 


cooling:  air 


TEMP 

_71.3Ag_ 

TEMP 
' 61.872 


press; 

5.  AO 05 


ljn,EL-HOpD 

‘2.9325 


OEMS  I:?Y' 
_AA.87S_  _ 

DEL -HOOD' 
'3.9751 


'tOiRBO  F'LPW  fCPW,  TRON:”‘''FPIP 
75.158  72.343  5.9805 


FLOW 

’98,32.1 


RFL-HUM 

“81.816 


DEW-POINT 

53.196 


R el-hum: 


8;L..8L6 


24.052 


HU.M  IDITY 
59.787 


H2P  VAPOR  CORRECTED 'HP 
1.3729  155.38  _ 


EMG.  COHO. 


F/  A DRY  _F/A  wet EQU.  RAT_IQ_  RPM-1 

0.675257  0.074620  1.1232  2699.8 


RPH-2 

2702.7 


TORQUE 

289.02 


BHP 

148.57 


WET  CORRECTION;  FACTOR;’ = 0.84131  EXHAUSf  MOLE.  WT.  - 28.068 


EXHAUST  DENSITY  =‘"0^072674  EXHAUST  FLOW  RATE  = 14335. 


■ " ■ PART  'p’ER  mill  TON  WET 

HEASUREO  C0NC._  HC  PPM _NOX  PPM__ 

‘ ■"■L247.  1 547.  53 

CORRECTED  CQNC.  TO  WET  BASIS  , 


_cn  DRY 
5T29IO 
4.-4514 


PER  CENT 
C02  DRY 
11.253D 
9.4675 


02  DRY 
■q .08446 8 
0.071064 


S' 


EMISSION  PATE 
EMISSION  _MASS/MnDE 

"emission"  "mass/pated  HP 

MODE  EM  IS./ STD.  CYCU=  7 


HC  _ 
0.64183 
0 .0032091 


‘2.0057E-C5 
1.0556  


NOX  : ' 

' or 93465 

_ 0^.0046703_ 
‘2. 9189  E- 05 
1.9459 


CO 


46.328 

0.23164 

0.0014478 

3.4470 


CAL.FUEL  air  ratio  =,  0.078716  MEAS.  FUEL  AIR  RAtlOj^  0.075257  . F ^CAL.  •^•5956 


CYL  TEMP^  pEG.F  , 

CYL-l 

'418.67 

CYL- 2 
" 43 4. 97 

CYL-3 

421.26 

CYL-4 

"606.92 

EXT  GAS  TEMP  DEG" 

.F  EXT-1 
746.69 

EXT-2 

127.16 

EXT- 3 
841.98 

■ FXT-4  SEXT-1 

1244.2  1361.4 

SEXT-2 

1359.0 

.>  ENGINE  OsIL 

EOILT 

S3ILT 

DILP 

MANIFOLD  PRESSURE  =» 

28.199  

189.04 

211.38 

72.735 

'CTL. BACK  PRESSURE  * 

*29.347  ' "■ 

. . . 

... 

DYNF  CPNDv 

t 

TORQUE 

287.62 

RP.M 

2634.1 

„ induct  ION.  AIR 

I;A  IRTt 

IiAIRTa 

TA  ITTl 

TAtRT2 

, . 

""sa.-To'a: 

58.732 

104.05 

55.3R7 

FLOW 

239'6.3' 

....  M 1 - . , „ . 

ORIFICE  AIR 

TEMP 

79.269', 

O'ELTAP 

2'--9777 

0RF3' 

53.2t2‘_„ 

CELL  TEMP.-  = 81 

.386 

ME A TER  TEMP 

= 8'4..0'36 

COOLER  TEMP  = 

48.822 

NASA-LEWIS 

PRELIMINARY 

DATA  04/07/76  CAODEI I REC  04/07/76  18:15:04.324 

FAC  SEX 15  PGM  C003 

ROG  2926 

LEANOUT  25  BTOC 

TO  CL  APP 

59  DEG  HUH  a 

80  % 

MODE  a 4.0000  NO.  SCANS  > 5 

ENGINE  TIMING 

» 25.000 

DEG. 

BAROMETRIC 

PRESSURE  a 29.160  RATED  HP.«  160.00 

HC  RATIO-  2.1250 

COMB.  AIR 

TEMP 

PRESS 

CFH 

DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

59.A82 

29.1G8 

167.50 

758.89  6.5193  14.609 

COMB.  FUEL  TFMP  PRESS  DENSITY  TURBO  FLOW  FLOHTRON  FPIP 

IZ.m  5.4596  4^.836 58.300  56.670  .___6,rp429 


COOLING  AIR  TEMP  UDEL-HOOD DEL-HOOD FLOW  REL-HUM DEW-POINT 


; 

62.646 

2.8774 

3.  8826 

9727.9 

79.098  53.006 

R EL-HUM 

1 

79.098 

2 

5.9546 

HUMIDITY 
60.  134 

X H20  VAPOR 
1.3809 

corrected’  HP  ■ 
120.66 

FNG.  COND. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-l 

RPM-2  TORQUE 

BHP 

0.074675 

0.074039 

1.  1 1 45 

2427.8 

2429.7  256.78 

118.70 

WET  CORRECTION 

FACTOR  a 0.84603  EXHAUST  MOLE.  WTi 

=28.117 

' EXHAUST  OENSi’TY  a 

0.072801 

EXHAUST 

FLOW  RATE  « ll2'92. 

MEASURED  CONC. 

PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

. 5^ 

CORRECTED  CONC. 

1251.1 

TO  WET  BASIS 

802. 52 

4.6484 

3.9327 

11. 5370 
9.7603 

0.11719 

0.099148 

HC 

NOX 

CO 

- Ef'ISSinM  RATE 
Ff^ISSION  MASS/“nOF 

0.50719 

0.042266 

1..07B4 

0.089866 

32.240 

2.6867 

EMISSION  ■"■'mas S/RATEO  HP 
„MCOE  EMiSj/STD.  CYCI-F  T 

0.00026416 

13.903 

■■  0.00056166 
37.646 

■ 0.016792 

39.980 

CAL. FUEL  AIR  PATIO  « 0.077172 

MEAS.  FUEL  AIR  RATIO 

a 0.074675 

DIEF  MEAS.G  CAL. 

F/A  PERCENT 

a 3.3449 

CYL  TEMP  DEG, F 

CYL-1 

CYL-2 

CYL- 3 

CYL-4 

393.20 

411.76 

411.61 

269.01 

EXT  GAS  TEMP  OEG.F  EXT-I 
1277. 0 

EXT -2 
•417.06 

EXT- 3 
867.06 

EXT- 4 
1104.2 

SEXT-1  SEXT-2 

1299.7  1299.2 

ENGINE  OIL 

EOILT 

SOTLT 

01 LP 

MANIFOLD  PRESSURE  * 26.269 

187.13 

183.30 

70.957 

DYf'O  COND. 

TOROU^ 

249.50 

ROM 

2348.9 

CYL. BACK  PRESSURE  = 29.360 

INDUCTION  AIR 

lAIPTl 

IAIRT2 

TAIRTl 

TAIRT2 

59.121 

59.482 

136.08 

55.454 

ORIFICE  AIR 

TEMP 

79.684 

DELTAP 

1.0360 

ORFP  ■ 
53.229 

FLOW 

1439.4 

CFLL  TFMP.  a__81..3l5 

HEATER  TFI1P 

_ = 80.706 

COOLER  TEMP  =50.807 

N AS  A-L  a<  IS  PRELIMINARY  DATA 04/07/76  CADPCII  REC  04/07/76  l8;lBilS.627 ^ 

LEANOUT  25  BTpC  TO  CL  APP  59  DEG  HUM>  80  X HOPE  = 5.000 0 NO.  SCANS  » 5 

ENGINE  TIMING  = 25.0C0  PEG.  BAP-OHET^IC  PRESSURE  « 29.160  . ftftT£3JjP.^J,6q^qO_ 


FAC  SEX  15 


FGN  C003 


ENGINE  TIMING  - 25.000 
COMB.  AIR TEMP 


HC  RATIO*  2.1250 


COMB.  FUEL 
COOLING  AIR 
‘Tel-hum“ 
ENG.  CONO. 


TEMP 

60.718 

TEMP 

75.429 

TEMP 

*627970 


74.547 


PRESS 

29.165 

PRESS 

5.5767 


CFM 
104. 32 

OENSITY 

44.768 


PR^JFLOW  __  VAPOR  FLEIW_  . PRESS  TOTAL 
466.62  ’ “ *”3.9938'  '14^440 

tur'b'oTlow'  ^flow" Tron  f'pTp 
42.178  37.243  6.0897 


UDEL-HOOD  PEL-HOOD 


2.8913 

"F 

38.146 


3.7717 

■HUMfoTf?' 

59.913 


FLOW 

'9754.2 


REL-HUM 

■74.547 


DEW-POINT 
52.591  ■' 


*H20  VAPOR  CORRECTED  HP 
1.3758  66.  820 


F/A  DRY_ F/A  WET 

■0."0798l4  0^079137 


_FQU.  RATIO  RPM-1 
1.1913  ■2349,5 


RPM-2 

2351,9 


TORQUE 
■ 146,53' 


BH^_ 
65, 552" 


WET  CORRECTION  FAC  TO'R'  =' 0.85456 


EXHAUST  MOLE,‘wt,  = 27,69'5’ 


EXHAUST  O'ENSITY  * 6.071710”  'TXHSuJt'FCOW  RATE  *71062? 


PART  PER  MILLION  WET 


MEASURED  CONC.  HC  PPM  

l'602,3 

CORRECTED  CONC.  TO  WET  BASIS 


EMISSION  rate 
EMISSinN_  HA SS/MPDE 
■'EM  ISS  l'OM  ■ m'ASS/P  AT  ED  HP 
MODE  EMIS./STP.  CYCLE  T 


NOX  PPM 
'380.22 


C0_  DRY 
■5. 9193“ 
5.0584 


PER  CENT 
C02  DRY 
'iO.8360  ■■ 
9.3029 


02  DRY  _ 
■0.12943' 
0.11061 


_HC  _ CO 

0.40737  'o'i  32043  26.008 

0.040737  0.032043  _ 2,6008 

'0,00025460  '0r0O020'o27  ' 0.016255 

13.400  13.’351  38.702 


_CAL.FUEL_AIP  RATIO  = 0.080239  MEAS.  FUEL  AIR  RATIO_*  0.079814  DIFF  HEAS.S  CAL.  F/A  PjR^C  ENT  j--  0 .5325^ 

CYL  TEMP  DEG.F  CYL-l CYL-2_ CYL-3  _ _ CYL-4  . ^ 

■3'37.'75 


EXT“GAT  temp  DE“G.F  EXT- 1 
995. 13 


E N^I  NE  OIL- f 

■■'18 

DYNO“cnNb.  TO 

13 

INDUCTION  AIR  I A 

’TrRrETcF'ATR  TE 

80 

CELL  TEMP.  81..483 


EOILT 

187,06' 


TORQUE 

139.04 

lAIRTl 
'60-  276" 

TEMp’~“ 
80, 161 


CYL*2 

CYL-3 

CYL-4 

347.'  89 

350.  80" 

445.43 

"E'X  T-Z 
385. 85  : 

EXT-3 
866,2  5 

EXT-4 

982.21 

SES<T-1 

1147.1 

1147.5  

SOILT 

OILP 

MAN! FOLD 

PRESSURE  = 

18.581 

337."40 

■'70,3  23 

RPH 

2308,0 

CYL . BACK 

PRESSURE* 

29.210 

I A1RT2 

TAIRTI 

TA  IRT2 

■60-718 

i' 1 1 -"l  9 

56.109 

DELTAP 
0, 073007 

o'r'fp 

53.329 

■ FLOW 

273.41 

HEATER  TEMP  = 79,866 


CODLER  TEMP  *•  51.492 


. -.r^  ."ir  “>  - .'  '--•It*'  . 


„„.._-'-rAj'-‘ ••'  I” 


N AS A-L FW!S  PPEtIMlNARY  data  04/07/76  CADDEl  1 REC  04/07/76  I8.*21  sO 7»278 F/ 

LFANClUT  28  BTDC  TO  Ct  APP  59  DEG  HUM  = 80  T HCDE  = 3.0000  , .'^O*  


ENGINE  TIMING  = 25.000 
COMB.  AIR  TEMP 


BAROMETRIC  PRESSURE  = ,2<3.  160 


Tomb,  fuel 

coot  INC.  AIR 

“rel-hum 

ENG.  CONO. _ 


_TEMP  _ 

60.330 

“rrHP“~ 

73.662 

TE  MP 

~V3.338 


_77._84? 

_F/A  DRY__ 
0.076288 


PR^SS_ 
"'29.  1 70 

Tress 

5.4398 


CFM 

209.85 


DRY  FLOW 
'962.84 


NO.  SCANS  = 5 

3 RATED  HP. = 160.00 

VAPOR  Ftnw  _ PRESS  TOTAL 
8.2830  14.799 


FAC  SEX 15  PGM  C003  ROG  2928 

HC  RATIO=  2.1250 


density  ^ fURBn“FLhW  FLOW  IRON  FP"IP‘ 

44.814  76.140  73.453  ’ 6.0471 


UDEL-HOOD  DEL-HOOD 
2.044’5  3T66  54 


FLOW 

'9665.1 


REL-HUM 

77.849 


DEW-POINT 
53.396  ' 


2 

29.685 
_F/A  WET 

6.07563T 


HUMIDITY 

60.218 


"%  H20  VAPOR  CORRECTED "HP 
1.3828  157.02 


EQU.  RATIO  RPM-l  _ RPM-2  TDROUE BHP 

■l."l3R6'—  ~ 2697.9  ' 2701.2  "~  Z9l.b7  ■ 149.83 


■^EtTORPECTiOfTFlCTflRTTa^a  27.982  — EXHAUST  DENSITY  ="0.072453  EXHAUST  FLOW  RATE  - 14417; 


■ ~~  PART  “per  M ILX  inii  wet  PfiP  CENT 

NEASUREP  CONC.  HC  PPM  _ NOX  PPM CjO^  *-^2  DRY 

- — ^238'."6'  '600X68  5.3233  11.204D 

CORRECTED  CONC.  TO  WET  BAS  IS _9.A764 


02  DRY 

0.094769' 

0.080159 


emission"  rate 
EMi  SSIO^  MASS/MODE, 
'F'Miss'inN  'hass/rateo  hp 

MCOE  EMIS./STD.  CYCLE  * 


HC  NOX  CO  

~0.6410’9  170  306  47.  129 

0.0032054  0.0051528  0.23564 

■“27o034E-65  3.2205E-05  0.001472  8 

1.0544  2.1470  3.5066 


CAL.FUEL  JMR  RATIO  = 0.078774 MEAS.  FUEL  AIR  RATIO  = 0.076288  __piFF_HEAS.C  CAL.^  F/A  PERCENT  = 3.2589 

CYL  TEMP  OEG.F  CYL-l CYL72___ pYL-3  CYL-4  . - - 

393.34 


ext" GAS  TEMP  DEGXf  EXT-1 


CYL72  _ 
"413.  13 

“BXt-2— 

135.06 


CYL-3 
403.  74 

~EXT-3"' 

923.93 


CYL-4 

324.31 

~EXT-4  ■ 
1261.2 


SEXT-  l" 
1338.6 


SE  XT- 2 " 
1336.3 


,1  E Nr.l  MF  01  L 

EO 1 LT 

SOTLT 

OILP 

MANIFOLD 

PRESSURE  « 28.229 

186.60 

225.58 

73.723 

, DYNO  COND. 

TORQUE 

290.99 

RPM 

2609.2 

CYL.BACK 

PRESSURE  = 29,300 

INnUCTION  AIR 

lAlRTl 

IAIRT2 

TAIRTl 

TA1RT2 

59.987 

60.330 

58.855 

55.617 

■ 0 P f F f C‘F'"  air' 

TFMP 

80.513_^ 

DELTAP 

_ 2,02  85  _ _ 

ORFP 
, 53.236 

FLOW 

1992.0 

CELL  TEMP.  = 81.95B 


HEAT  ER  t emp  =_  79.470 


COOLER  TFMP  = 51.285 


S^€ 


N AS  A-L  EHtS  PRELIMINARY  DATA 


0<»/07/76  CAOOEtl 


LFANCIUT  25  BTnC  TO  CL  APP  59  DEG  HUW  »=  80  T 


MODE  »=  A.0000 


REC  04/07/76  18i23»59.88l 
NO . SCANS  * 5 


FAC  SEX 15 


PGN  C003 RDG  2929 


ENGINE  TIMING  « 25.000 


COMB.  AIR 


TEMP 


nEG.  BAROMETRIC  PRESSURE 

PRESS ' CFM 


29. 160 


RATED  HP.=  160.00 


HC  RATIO*  2.1250 


57.773 


29.1.88 


167.67 


0RY_FL0W 
761. A 8 


FLOW  PRESS  TOTAL 
6. 5 662'  " 16.'6A6 


COMB.  FUEL 


TEMP 


PRESS 


DENSITY 

A6.869 


TURBO  FLOW  FLOW  TRON 
59.369  57.717 


FPIP 

6.050^ 


COOLING  AIR 

TEMP 

DDEL-HOOD 

DEL-HOOD 

61.079 

2.8855 

3'.  8375 

R EL-HUM 

1 

84.618 

2 

0.2220? 

HUMIDITY 
^60^3  61  

ENG.  COND. 

F/A.DRY 

.F/A  WET__ 

_EQU.  RATI^, 

FLOW 

"97A3.2 


REL-HUM 

*84.618 


dew-point 

53.176 


% H2o‘ vap'or“corrected“hp 
1.3861  120.51 


WET  CORRECTION  FACTOR  = 0.85005 


2430.1 

EXH  AUS  f~MO  L ET'w'fr  '=  28  .023 


RPM-2 

2432.3 


TORQUE 
"255 ;58* 


BMP 

”11 8 .*t6  ■ 


EXHAJ  S'r  O'ENS  I TV  ^TOT^SSS  ' 1 XHA  OSTTCOW  RATE  -'0380, 


-5J-- 


MEASURED  CONC. 


1276.6 

CORRECTED  CONC.  TO  WET  BAS  IS 


PART  FER'"MlLLldN  WFT 
HC  PPM  _ NOX  PPM__ 
■863".  82 


CO  DRY 
■'4".'742'8" 
4.0317 


■pER  CENf 
C02  DRY  _ 
11. 4620 
9.7433 


02  DRY  _ 

0.11627 

0.098838 


EMISSION  RATE 

EMISSION  _HASS/MODE 

" F M l S S ion"  M a S S / R a T ED  HP 
mode  EMIS./STD.  CYCLE  X 


HC  

"o.  521 58“ 

0.043465 

■'0.00027166 

14.298 


NOX 

■ r.68‘86 

0.090717 
■"6.  00055698 
37.799 


CO 


33. 311 
2.7759 
0.017349" 
41.308 


CAL. FUEL  AIR  RATIO  = 0.077421 


HEAS.  fuel  air  RAT!JT_=  0.075796__.PJFF_HEA^^AL^_F/A_PERCXNT 


CJ:  L I F M P . 0_F  G . F _ _ 

CYL-1 

"391.03 

CYL-2 

'■■■412.80 

CYL-3 
’40'8.  98’ 

CYL-4 
■"  540.14 

■■■FXT-4  ■ ■■ 
1117.8 

SEXT-1 
1290.2  _ 

EXT  GAS  TEMP  DE'G. 

F EXT-1 
785.  47__. 

EXf-2 

-436.53 

EXT- 3 
900.48 

ENGINE  OIL 

EOILT 

sniLT 

OILP 

70.775 

MANIFOLD 

PRESSURE  = 

■'  18  7.  59 

178.49 

- “ 

■■"cyl.back" 

PRE  SSURE  ■■» 

DYNO  COND. 

“t'orouf”’ 

_23  8.90_ 

2379. 8 

INDUCTION  AIR 

lAlRTl 

IAIRT2 

TAIRTl 

■48.691' 

TA1RT2 

55.501 

. _ . 

■ 57.466 

■’57.773 



FLOW 

1431.1 

"prI'fice  air 

TEMP 

77.997 

DELTAP" 
1 .0207 

ORFP 

_ 53.243  

......  . 

C ELL  TEMP.  = 7? 

.596 

hfatfp 

TFMP  =79.192 

COOLER  TEMP  = 

S'EXT-2 

1289.6 


26.405 


N/iSA-LEWIS  PRELIMINARY  data  04/07/16 

CAOOEII 

REC  04/07/76  18:27:12.990 

FAC  SEX15 

PGM  C003 

RDG  2930 

LEANOUT  25  BTDC  TO  CL  APP  59  DEG  HUM  = 80  * 

MODE  * 

5.0000  NO.  SCANS  * 5 

FNGINE  TIMING  = 25.000 
COMB.  AIR  TEMP 


BAROMETRIC  PRESSURE  ■ 29.160 


RATED  HP.*  160.00 


HC  RATIO*  2.1250 


COMB.  FUEL 
COOLING  AIR 
R EL-HUM 


ENG.  COND. 


TEMP 

58.642 

TEMP 

74.054 

TEMP  _ 
~6Q.953 


80.854 
F/A  DRY 


PRESS 

29.145 

PRESS 

5.5962 


CFH  DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

105.  13  470.33  ' 4^0542  '” 

DENSITY  TURBO  FLOW  FLOW  TRON  FPTp 

44.804  41.339  35.515  6.1047 


UDEL-HOOO  OEL-HOnO 


2.9973 

1.1441 


F/A  WET 


3.8314 

WHiOlTY" 

60.340 


FLOW 

9953.2“ 


R EL-HUM 
80.854  ‘ 


DEW-POINT 

52.786 


% H20  VAPOR  CORRECTED  HP 
1.3856  66.251 


EQU.  R/U10_RPM-1 
iri2  70‘  ■ ■ 2353.2' 


0.075510 

0.074865 

1.1270 

WET  CORRECTION 

FACTOR  = 0.87004  EXHAUST  MOLE.  WT.  ^ 

PART  PER  MILLION  WFT 

1 

MEASURED  CONC. 

HC  PPM 

NOX  PPM 

CO  DRY  1 

1314.2 

843.08 

2.  8506 

CORRECTED  CONC. 

TO  WET  BAS  IS 

2.4802 

HC 

NOX  1 

EMISSION  RATE 

0.33128 

0.70444 . 

EMISSION  MASS/MODE 

0.033128 

'0.070444 

EMTSStON  MASS/RATEO  HP 

0.00020705 

0.00044027 

MODE  EMIS./STD. 

CYCLE  * 

10.897 

29.351 

CAL. FUEL  AIR  RATIO  = 0.073141 

MEAS.  FUEL  AIR  RATIO 

CYL  TEMP  DEG. F 

CYL-1 

CYL-2 

CYL-3  1 

339.43 

348.23 

352.77 

EXT  GAS  TEMP  DEG.F  EXT-1 

EXT-? 

EXT-3 

1492.5 

-20.752 

1053.5 

ENGINE  OIL 

FOILT 

sniLT 

OILP  1 

187.00 

180.14 

70.491 

DYN'n  COND. 

TO ROUE 

RPH 

1 

146. 48 

2322.1 

INDUCTION  AIR 

lAIRTl 

I AIPT2 

TATRTl  T, 

58.235 

58.  642 

57.274  ! 

ORIFICF  AIR 

TEMP 

DELTAP 

or'fp 

78.068 

2.0344 

53.290 

___CFLL  TE_M_P.  = 78.995 

HEAT  FP  TFMP 

* 78.983  _ 

RPM-2 

2355.3 


JORQUE 

145.40* 


_BHP 
65  a 46 


T"""""  EXHAUST  O'EnSITY  * ffnT7262d  *E XRSDSr'FCOW 'ITATE”^702Tr4 


PER  CENT 
C02  ORY  _ 
12.2640  ' 
10.670 


12.643 

1.2643 

0.00790 

18.814 


CYL-4 

443.74 


02  DRY 

0.17di2* 

0.14801 


EXT -4 
1072.2 


" sixT-r 

1168.9 


*5Exr^ 

1169.6 


MANIFOLD  PRESSURE  * >8.561 
CYL  . B ACk"  PR  ESSUR  E ,'ZOT 


56.039 

FLOW  ■ 
1999.3 


COOLER  TEMP  = 51.429 


[MAS  AtL  FW  1 S. PPFI  IMIMARY  OAT  A OA/07/76  CADDFtt 


RFC  04/ 07/76  I8i36:I9.486 


PGH  G003 


RDG  2931 


L FANnUT  2 5_fl TpC._J.Q_ CL_  APR  59  DEG  HUM  = BO 


MCPE  =*  3.0000 


FNC  !NF  Tt  M!.MR_r..?5 .000. 


6 AROMETR  TC  PRESSURE  = 2 9.16 0. 


NO.  SCANS  =5 
R A TE D _H P.  = 1 6p.J)p_ 


HC  PATl 0=  2.1250 


COMO.  AIR . 


COMR.  fuel 


TFNP 
59  .256 

Temp" 

73  .067 


9REj;j_ 

9.171 

“press"" 

5.448R 


CFM 

210.02 

OENSITY 

44.830 


pPY  FLOW  VAPOR  FLOW _ PRESS  TOT AL_ 
964.'87  ■"  8.0853'  14.805 

T UR  BO  F LOW  “ FLOW  TR ON'  '"“f  P t P 
74.483  "^O.  993  ...6,  0366  


rOPLINO  AIR  _ _ TFMP  ..  ODE  I —HOOP ^.OFl-HOOD 

62.502*  ” 3.1036  3.9538 


FLOW 

10148. 


P.  EL-HUM 
78.B5G 


DEW-POINT 
52. 701 


R EL-HUM 


_ENC-i„C.™’-D?.-- 


78  .850  .0-.^5  8p5^ 


HUMIDITY 

58.658 


"%  H2  0 VAPOR  corrected' HP 


1.3470 


F7A  ORY__ 
0.073578 


F/A  WFT__. 
“O '.'0729  66' 


EOU.  . RAT].0_  RPM-1 
"r.0982'  2698.8 


157.66 

PPM-2 

2700.9 


TORQUE 

'293.28 


BHP 

150 '.70 


WET  CORP'fc'tION  FA'CTDR  = 6.  85018 


"exhaust  mole.  WT.  = 28.209 


EXHAuTFo'ENSITY  '=''6.673040  'EXHAUST  "FLOW  'RATE  = 14293. 


--  --  - - ppp  MlLLfoN  WFT  PER  CENT 

MEASURED  CONC.  HC  PPM NnX  .PPM. ,6_!1..0RV _,EE*2  DRY  . 

••  ’ 1092.9  935.29  3.8264  1 1. 944D 

CORRECTFO  CnNC._TO  WFT.BAS1S_ 10.155 


02  DRY 
0.  10487 
0.089159 


FMI SSI  ON  RATE 
EM rSS ION  . MASS/MDDE.  _ 
"FPisSinN  HASS/PATFO  HP 
MOPE  FHl  S.  /STD.  CYCLE  X 


HC  MQ)<. ED  . 

'0.56079  "l'.5908  33.756 

0.  0028039 0..  007953_? 0.16878 

T.7525E-05  4.9712F-05  0.  0010549 

0.92234  3.3141^ 2.5116  


.CAL.FUFI.  air  PAT.ro  = 0.075?9_9„  MEAS.  FUFL  AIR  RATIP.  = T- C73578.,_  OIFF  .HEAS.Jl J:AL.._F/A,_PFRCE W 


_CYL  TEMP  DEG.F  . CYL-1  . 
" ■ 403.22 

E Xf "g A S TE’mP^DEG'.'f'  f'xT-1 
1244.9 


-EM  IMF  PIL.„_. 


DYMO  COMD. 


INPUCTION  AIR 


OP  if' ice'  air 


EPILT 
16  8.21" 

toroue"* 

295.82, 

I ATRTl 
58.849 

TEMP 

79.314 


CYL-2__ 
"418.  16 

“'e'x“t’-'2 

260.84 

SOI LT_ 
177. 79 

'Tp.m" 

_2602.M 

lA  IRT2_ 
59.256 

" de'lt'ap' 

1. 0626 


_CYL-3_ 
410. 21 

"E>rf-'3““ 
10  55.5 

01 LP 
■"72.655 


-JAIRTl 

85.019 

"or'fp''"' 

53.252 


CYL-4 
'468.  08 

"FXT-4  "■ 
1 405.  3 


SEXT-1 

1357.2 


SEXT-T 

1354.2 


CELL  TFMP.  = 80. 628 


HEATFR  TFMP  = 79 .637 


HAM! FOL D PRESSU.RE  =-13 *3 10 


"C  YL  . back'  P R E SS  U R E'  '=  29*.  302 


-JAIRT2  _ „ - 

55.321 

FLOW  ■ ' ■ 

1457.9  , 

COOLER  TEMP  = 51.636 


r>*T*  04/07/76  CADDEII  REC  04407/76  18138:33.791 

FAC 

SEX15 

PGM  C003 

RDG  2932 

TO  ri  APP  RQ  OFR  HUM  * 80 

* MODE  ■ 4.0000 

NO.  SCANS  * 5 

ono 

ncft.  RAROMPTRir  PRESSURE  = 29.160  RATED  HP.=  160.00 

HC 

RATIO*  2 

.1250 

r.FM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

59.924 

29.137 

167.48 

759.18 

6.3929  14.620 

CriMB.  FUEL 

TEMP 

PRESS 

5.4611 

DENSITY 

44.818 

TURBO  FLOW 
57.427 

FLOW  TRON  FPIP 

55.352  6.0699 

DPI  -Honn 

FLOW 

REL-HUM  DEW-POINT 

CPOLIMG  AIR 

62.799 

3.0651 

3.9'776 

10078. 

76.400  52.491 

R EL-HUM 

1 

j/j , 

2 

3. 5343 

HUMIDITY  % H20"  VAPOR 

58.945  1.3536 

CORRECTED  HP 
120.47 

pD  V 

f/A  WFT 

FOU.  RATIO 

RPM-l 

RPM-2  TOROUE 

BHP 

0.072913 

0.072302 

1.0882 

2427.9 

2430.4  256.30 

lie. 

48 

WET  CnRRECTION 

FACTOR  = 0. 

85366  EXHAUST  MOLE.  WT. 

= 28.266 

EXHAUST  DENSITY  » 0.073186 

EXHAUST 

FLOW  RATE  ■ 

1 1216. 



PART "per 

ur  DOM 

MILLION  WET 
Mny  PPM 

CO  DRY 

PFR  CENT 
C02  ORY 

02  DRY 

rnoocrrcn  rnwr. 

ll?2,3  1089.8 

Tn  UPT  AACT^ 

3.2792 

2.7993 

12.2000 

10.415 

0.14823 

0.12654 

HC 

NOX 

CO 

• EMISSION  RATE 

0.45194 

n 

1..4  547 
0. 12122 

22 .796 
1.8997 

EMISSION  MASS/PATEO  HP 
unnc  cuTC  /cm  rvri  PI! 

0.00023539 
17- 389 

0.00075765 

50.510 

0.011873 

28.269 

= 0.072910 

OlFF  MEAS.C  CAL.  F/A 

PERCENT 

* 1.4647 

i-wi  Trun  rscr.  c rvi—1  fVI— ? 

CYL-3 

CYL-4 

398  .61 

416.37 

407.61 

296.04 

EXT  GAS  TEMP  DEG.F  PXT-l 

Qoc;  . OA 

EXT- 2 
-149.71 

EXT-3 

999.33 

EXT-4 

1265.3 

SEXT-l  SEXT-2 

1311.5  1310.9 

pni  1 T 

SQXLT 

01  LP 

MANIFOLD  PRESSURE  = 26.335 

"173.74 

169.31 

69.539 

OVNO  COND. 

toro’ue”” 

263.81 

RPM 

2328.5 

CYL. BACK  PRESSURE  = 29.342 

INDUCTinM.AJR... 

lAIRTl 

59.590 

I A! RT2 

TAIRTI 

TAIRT2 

59.924 

71.917 

55.736 

ORIFICE  AIR 

TEMP 

79.658 

DELTA? 

1.0626 

ORFP 

53.366 

FI  OW 

1457.5 



(-F(L  Tcvp,  » 0I.O81S  MPATFP  73  f'50_7. 


CPHLER,  TFMP  » 52.A38 


NASA-LFwIS  PRELIMINARY  DATA 04/07/76_ 


LCANPUT  ?5  alDC  TO  CL  APP  59  DEG  HUH  = 80  % 

nEG. 

PRESS 


CAPDEt  I REC  0'»/07/76  I8t46t07.391 

mode  » 5 . P 0P_0_ NO.  SCANS  « 5 


FAC  SEXI5 


PGii  C003 


ROG  2934 


E t^G TNE  TIMING  ^ 25. OOP, 


CnMR.  AIR 


_T£MP 

58^389 


BAROMETRIC  PRESSURE  = 29.16^ 
ORY  FLOW 


RATED  HP.=  160.00 


HC  RATIO*  2.1250 


CFM 


29.162 


105.16 


470.18 


J/A PQR  FLOW PRESS  TOTAL 

3.9624  14.435 


COKR.  FUEL 


TFMP 

73.191. 


PRESS 
5 . 5899 


DENSITY 

44.827 


TURBO  FLOW  FLOW  TRON 
42.818 ^35,08J 


FPIP 
6. 1074 


CnpLlNG  AIR. 


_TEPP  _ 
60.024 


un  E L -HOOD  DEL-HOOD 


3.0521 


4.0025 


FLOW 

'10054, 


REL-HUM 

79.751' 


dew-point 

'"52.  166" 


o 

o 


R EL -HUM 


1 


79  .75  L 


2 

8.8809 


HUMIDITY 

58.991 


T ’h20  'vapor  “CORRECTE'D  HP 
1.3546  66.071 


_FN  G . rOND. 


F/A  PRY  F/A  WFT  EQU.  RATI.0__RPM-1 RPM-2..^ I^VlT 

'0.07^5—^073991  1.  1137  2349.  1 2350.9  145.36  65.013 


WET  CORRECTION  FACT'dR  = 0.86189 


EXHAUST  MOLE.  WT.  = 28.122 


EXHAUST'^NSTtY  "^"67^72  EXHAUST  FLOW  RATE  * 69v3.5 


MFASUREP  CONC^ 


Cn.RP.FCTEO  C ONC.  TO  W E T_ .8 ASIS 


'part  PER  MILLION  WET 

HC  PPM  NOX  PPM. CO  PRY 

'l280'.7"'  '770. 88'  3.20  64 

2.7635 


'per  cent 

C02  DRY_ 
"12.  195D 
10.511 


_02  DRY  _ 
0.16586 
0.14295 


Jal 


HC 


NOX 


cn 


EMISSION  RATE 
EMISS  ION  _MASS/MnOE 


0.32155 

0.032155 


0.00020097 


0 .64155 
0.064155 
"0".'0'0040097 


14.031 
1.4031 
0. 0087696 


u 

V' 

MODE  E MIS. /STD.  CYCLE  % 

10.577 

26  .’7  31 

PIIFI  AfR  RATIO 

20.880 

= 0.074615  OIFF 

MEAS.C  CAL.  F/A  PERCENT  *-1.0080 

t: 

K 

CAL. FUEL  AIR  RATIO  = 0.073863 

CYL-4 

- 

CYL  TEMP  DE6.F 

CYL-1  

CYL-2 

356.39 

356.33 

"389. 93 

350.87 

U 

u 

FXT  GAS  TEMP  DEG- 

F EXT-1 

EXT-2 

EXT-3 

1149.2 

-E)tT-4  SEXT-1 

1089. 7_  _ ,1192.  9_ 

SEXT-2 

1194.4 

1260.2 

122.39 

ec 

c n r 1 T 

ni  i p 

MANIFOLD  PRESSURE  = 

18.721 

Olt. 

till!-! 

184.42 

'195.77 

70.943 

DYAXI  COND. 

' TP ROUE 

RPM 

7777. n 

""CYL'.'BACK  PRESSURE  = 

29.261 



TAIRTl 

TAIRT2 

I MPUCTION  AI  R._, 

lAIRTl 

IAIRT2 



59.027 

58.389 

82.153 

56.218 

ORIFICF  AIR 

“"tfmp 

*?7  <;OQ 

■"nELTAP" 
1 . 0887 

ORFP 

53.357 

"FLOW 

1477.8 







« 

CELL  TE«P.  =.._78, 

. 70-!- 

_HEATFiL 

TEMP  = 99 .240 

COOLER. temp  = 

54.158 , . 

- - 

• - 

NftSft-L EWJ -S  PREHMINARV  DATA  04/07/76  CADDEII 0^_»J  13 

LEAMOUT  ?5  BTDC  TD  CL  APP  59  PEG  HUH  - 80  ^ MPDE  = 3.0000  _ NO.  SCANS  f,  5 _ 

ENGINE  TlHlAir.  = 25.000  DEG.  BAROMETIUC  PRESSURE  = 29.170 -”'*.•=  I*?*®.? 2.12^0 

roMB  AIB  ’ TEMP  PPFSS  CF«  DRY  FLOW  VAPOR  FLOW  „ PRESS  TOTAL: - 

V'J — — — , — — — n .icn  t j.  ana 

57.95^  29.183 


CFN 

209.16 


[IRY.,  FLOW. 
960.38 


VAPOR  FLOW  PRESS  TOTAL. 

14.809 


COMB.  FUEL  TEMP  PI 

71.05  5 5 

CPOLING  AIR temp  _yi 

60.826  3 

”^L^UM  1 

; 83.531  2 

ENG.  COND.  _ F/A  DRY  F 

" - ■ "0. 073168'  0 

TT^'^O RP  ECf  ION  FACTOR  =“'0.  84620 

— ^ ^ PART  PER~imI 

MEASURFD  CONC. .HC  PPM N 


PRESS 

5,4401 


DENSITY  ' TURBO  FLOW  FLOW  TRON  FPIP 
44.384  73.095  . .70.270  6.1362 


temp 

60.826 


.83  .531 

F/A  DRY 
'0.073168' 


UDEL-HOnP  DEL-HOOP 
'3.1888  4.1060 


FLOW 

10302. 


PEL-HUM 
83. 531 


OEW-POINT 
53.001  * 


2 

2.5.6.41 

F/A  WET__ 
0.0*72554 


HUMIDITY 

59.301... 


T H2P  VAPOR'CnPRECTEO  HP 
1.3617  157.08  


_FOU.  RA_TI^O_  RPM-l  PpM-2  _ TOPOUF 

1.0921"'  2701.6  2703.5  292.36 


BMP 

150.  39 


EXHAUST  MOLE.  WT.  = ■2  8.244- 


EXHAUST  DENS ITY'  = 0.073130  ■ ' EXHAUST "FLOW  RATE  ■=" 1^204. 


. ■ part  PER  MILLION  WET 

MEASURFD  CONC. HC  PPM NOX  PPM 

' 1062.1  792.38 

CnPRECTFD  CONC.  TO  WFT  BA  SI  S 


_Cn_  DRY 
47o'433 

3.-4214 


PER  CENT 
_r02  DRY 
11.8140' 
9.9969 


02  DRY 
0.11499 ' 
0.097306 


EMISSION  RATE 
EMISSION  _ MASS/MODE  ..  ... 
-fmi'sSION  MASS/RATED  HP 
MODE  FMIS./STD.  CYCLF  _S... 


HC  NOX CO  

"0.54162  r.3394  35.284 

0.0027081 0.0066970  0.17642 

i'.6926E-05  4.1856F-05  0.0011026 

0.39082  2.7904  2.6253  __ 


C AL . Fl)  EL  AIR  R AT  1 0 = .0  .075743  MFAS  . FUEL  A I R R ATI  0_.  = _0.  073 168 F?.  ,^iASr.C__CAL. , J/A_J»ERC_E,5H;  183_ 


C.YL  TEMP  DEG.F, 

r.YL-1  . 
417.65"" 

CYL-2 

427.55 

CYL-3 

417197 

f' ; 

r 

EXT  GAS  TEMP  DEG. 

. 1280.7__ 

EXT-2 

350.83 

EXT- 3 

1168.9.  _ 

e?  ' 

ENGINE  OIL. 

*• 

FOILT 

187.75 

SOILT 

281.07 

01  LP 
72.971 

1 

DYNO  COND. 

' toPOUE 
284.51 

RPM 

2618.1 

INDUCT  ION  AIR 

I4IRT1 
■ 57.638'  * 

I AI RT2 
57.954 

TAIRTl 

"'90.434 

'ORIFICF  AIR 

“TFMP'  ~ 

77.732  __ 

DELTAP 

3.9629 

ORFP 

J3.2  60. 

1' 

CELL  temp.  = 79. 

367 

HFATER_JFMP 

= J9  .984 

CYL-4 

'382.03 

"EXT -4 
1308. 8 


SEXT-1 

1383.4 


SEXT-2 

1382.0 


J>:mi  FOLD  PRESSURE  =_2^.  202 
-GYL . BACK  ■pRESSUPE"^~29T3’39" 


JAIRT2 
" 55.632 


FLOW 

2754.4 


COOLER  TFMP  = 50.942 


'1 


NA.SA-LFWi; 


PRELIMINABY  DATA 


04/ 07/76 


LEAMOUT  2S  BTDC  TD  CL  APP  59  DEG  HUH  = 80 


r.ADDElI  REC  04/07/76  18  S52t31. 51 5 

HOPE  4. 00 00  NO.  S CAN S » 5 


PGM  C003 


RDG  2935 


-Mr.TNE  TIMING  ^ 25.300 


BARPMET'^TC  PRESSURE  » 29.170 


R.ATE3  HP.«  160.00 


HC  RATIO-  2.1250 


COMB.  AIR 


COMP.  FUEL 


rOOUNG  At  R_ 


RFL-HUM 


LNG.  CnND^ 


_TEMP 

■"58  .551 

"Temp"^ 

_TFMP  _ 
61 .AR4 


_e,i..05i_ 

t/A  ORY_ 
■o\o72A79 


PRESS 
29. 18 A 

press" 

5.4758 


CFM 

169.15 

DENSITY 

44.849 


DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

"768.2*5  6.5253  14.644 

" T UP  BO  "FLOH^FrdW  TRON  F P IP" 

57.472  .55.683. 0^2.9 


IlDFi-HOnO  DEL- HODO 
*3.0770  4.0044 


FLOW 

10100. 


P.FL-H'Jfi 

81.059 


OEW-POINT 

52.766 


2 

JLiL.-595 

F/A  WET 
0.071869 


HUMIDITY 

59.455 


?7  H2P  *VAP0R  COP.RECf  E“D  HP 
1.3653 120.56 


Foil.  RATIO  RPM-1 RPM-2  TOROUE_ 

1.0818  2426.7  2428.9  256.99 


_BHP 

118.74 


WET  CORRECTION  FACTOR  = 0.85085  FXHAUST  MOLE.  WT.  - 28.302 


■"exhaust  DENSTtY  = 0.073282  EXHAUST  FLOW  RATE" 


11332. 


^ " “part  PER  MILLION  WET 

MEASURED  CONC.  HC  PPM_ NOiLJPfl— 

■ 1112.4  1218.4 

CORRECTED  CONC.  TO  WFT  BASIS  ^ 


_C0  DRY 
374606 
2.9445 


PER  CENT 
C02  DRY 
12.068 
10.268 


02  DRY 
"0.20020" 
0,17034 


F MI  SSI  Of'  RATE 

JEM  ISS  iaN._,.MA  SS>JMQDF  

EMISSION  HASS/PATED  HP 
MODE  FMT_S./STD.  CYCLE  g 


HC  NOX CO 

0745257  1:5431  24.225 

0.037714 0.13693 2.0188  _ 

~d.00d23"571  6.00085579  0.012617 

12.406  57.052  30.041 


JlAl....FUEL_A7R/RAlip.^.0,m?.l±--.^J?liS.-mk^i^-^^^^^ 


_CYL _ J,EMP._P.EG .F___ 


CYL-1  _ 
*39  2.43 


EXT  GAS  TEMP  DEG.F  EXT-1 
1242. S_ 


ENGINE  OIL 


DYNO  COMO. 


I MPUCTIPM  AIR 


ORIFICE  AIR 


EOILT  _ 
18  7.  "24 

"TORQTjf 

.J52,47_. 

lAIRTl 

"58.217 

"'fpVp“~ 

78.280 


CYL^„ 

"*410.63 

EXT-2 

-91.893 

_SOI LT 

203.38 

RPM 

2370.2 

_IAIRT2_ 

58.551 

**0*ELTAP 
2. 0338 


_CYL-3„ 
407. 50 

EXT-3 

1088.1 

_Q.ILP 

71. 0*23 


J[MRTL 

50.*39l 

ORFP 

53.243 


CYL-4 

*317.34 

"■EXf-A'** 

1221. 5 


SEXT-1 
132  8.4 


SEXT-2 

1328.9 


J1AN I FniJ)  PRESSURE  = 26.563 
T.  yC;  "BA  ciT*!^  ESSURE  = 29.32X 


_JAIRT2 

55.493 

FLOW 

1998.6 


C El  L_TE M P.  . H _ 80':3 1 


HEATEP  TEMP  = 79  .9 5X 


C pOL  ER,  T EMP  ,.5 1 . 45  6_ 


/ 


NASA-LCWIS  PRELIWINARV  DATA  04/07/76  CftDDEI  ! REC  04/07/76  19:  165  49.506 FAC  SEX15 PGM  C003 «PG  2?^ 

LEANOUT  25  BTOC  TO  Ct  APP  59  DEG  HUH  « 80  T MODE  » 5^0000 NO.  SCAMS  » 5 

FNGTfJE  TIMING  - 25.000 PEG.  BAROHEmC  PRESSURE  » 29.180  RATED  HP.»  160.00 HC  RATtO«  2.1250 


comb;  AIR  TEMP PRESS  CFH  PRY  FLOW  VAPOR  FLOW P_R E_S S TOTAL 


59.617 

29.174 

105. 19 

471.02 

4.0286 

14.453 

• 

COMB.  FUEL 

TEMP 

7A.950 

PRESS 

5.5899 

DENS  ITY 
44.781 

TURBO  FLOW 
43.588 

FLOW  TRON 
35.248 

FPIP 

6.0702 

com  ING  AIR 

TEMP 

IJDEL-HOOD 

DEI. -HOOP 

FLOW 

RE L -HUM 

OEW-POINT 

...I.—-  — - 

; 6X.637 

2.9743 

3.8702 

9910.4 

77.540 

52.596 

R EL-HUM 

1 

77.540 

2 

12.075 

HUMIDITY 

59.871 

T H20  VAPOR 
1 .3748 

CORRECTED  HP 
66.007 

Fwr;.  town. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM-2 

TORQUE 

BHP 

0.074832 

0.074198 

1.1169 

2355.6 

2358.8 

144,55 

64.832 

WET  CORRECTION 

factor  * 0.85870  EXHAUST  H3LE.  WT. 

= 28.103 

EXHAUST  DENSITY  * 0. 

0T2766  EXHAUST  FLOW  RATE  » 7012.8 



MEASURED  CONC. 

PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

CO  DRY 

PER  CENT 
CO 2 DRY 

02  DRY 

CORRECTEP  CONC 

1348.2 

. TO  WET  BASIS 

706 .37 

3.6253 

3.1131 

11.845 

10.172 

0.14975 

0.12859 

HC 

NOX 

CO 

EMISSIOM  RATE 

MA^^/MnPF 

0.33943 

0.033943 

0.58948 

0;05B948 

15.849 

1.5849 

EMISSION  MASS/RATED  HP 
MODE  EM  IS. /STD.  CYCLE  5! 

0.00C21214 

U.165 

0.00036843 

24.562 

0.0099059 

23.586 

rAt.FIIFI  4f«  RATIO  = 0-07A9S7 

MEAS.  FUEL  AIR  RATIO 

= 0.074832 

01  EE  MEAS 

.G  CAL.  F/A 

PERCENT  * 0.16655 

CYL  TEMP  PEG.F 

CYL-l 

CYL- 2 

CYL-3 

CYL-4 

- 

346.87 

355.77 

356.16 

527.24 

EXT  GAS  TEMP  PEG.F  EXT-l 
IA29.1 

FXT-2 
2 75.19 

EXT-3 
1184  .6 

EXT- 4 
1129.7 

SEXT-1 

1164.2 

SEXT-2 

1164.7 

ENGINE  OIL 

FOILT 

SniLT 

OILR 

MANIFOLD  PRESSURE  = 18. 

705 

182.86 

234.68 

70.051 

DYNO  COMO. 

TORQUE 

V48.44 

RPM 

2312.6 

CYL. BACK  PRESSURE  = 29. 

229 

JNDUCT  ION  AIR 

lAIRTl 

I AIPT2 

TAIRTl 

TAIRT2 

59.265 

59.617 

91.896 

56.015 

ORIFICE  AIR 

TEMP 

73.492 

OELTAP 

1.0445 

ORE® 

53.350 

FLOW 

1446.8 

CELL  TEMP.  = 

79.057  

HEATER  TEMP 

= 78.365 

COOLER  TEMP  = 51. 

537 

'•  MflSA-LEWlS  PPEL1«^INARY  DATA  04/07/76  CADOEt  I REC  04/67/76  19r23i»1.758 FAC  SEX15 PGW  C003  RDG  29<^2 

- LEAA'OUT  25  BTP'C  Tn  (El  APP  59  PEG  HUM  » BO  X .MHOE  - A. 0000 NO.  SCANS  » 5 

« ENGINE  TIMING  = 25.000  DEG.  BARnWETRIC  PRESSURE  = 29.180  RATED  HP.»  160.00 HC  RATIO-  2.1250 

» CQMB.  AIR ^TFWp PRESS CfM DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

~ 59.987  29.131  173.44  787.88  6.8349'  14.656 ' 


n 


COMP.  FUEL 

TEMP 

73.698 

PRESS 

5.5031 

DENS  ITY 
44.814 

TURBO  FLOW  FLOW  TRON 
55.693  54.764 

FPIP 

5.0738 

OV 

COOLING  AIR 

TEMP 

UDEL-HOPO 

DEL-HOnO 

FLOW  RFL-HUM 

DEW-POINT 

«» 

62.997 

3.0623 

3.8929 

10073.  78.660 

53.346 

REL-HUM 

1 

78.660 

2 

46.389 

HUM  I PITY 
60.726 

X H2P  VAPOR  CORRECTED  HP 
1.3945  121.43 

c» 

FNG.  rONO. 

F7A  DRY 

F/A  WET 

FQU.  RATIO 

RPM-l  RPM-2 

TORQUE 

BHP 

t* 

0. 069509 

0.  06  8911 

1.0374 

2427. 1 2429.4 

258.29 

119,36 

*: 

WET  CORRECTION  FACTOR  = 0.85283  EXHAUST  MOLE.  WT. 

= 28.489  EXHAUST 

DENSITY  = 0. 

073765 

EXHAUST 

FLOW  RATE  » 11515. 

K 

MEASURED  CONC. 

PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

Cn  DRY 

PER  CENT 

C02  DRY  02  dry 



nJ 

CORRECTED  CONC. 

802.38 

TO  WET  PASIS 

1696.3 

2.4394 
2.  0804 

12.419D  0.38418 

10.591  0.32764 

>C  1 

HC 

NOX 

CO 

IC 

■c 

EMISSION  RATE 
EMISSION  MASS/MODE 

0.33172 

0.027643 

2.’ 3245 
0.19371 

17.393 

1.4494 

07 

EMISSION  MASS/RATEO  HP 
MODE  EMIS. /STD.  CYCLE  »! 

0.00017277 

9.0932 

0.0012107 

00.713 

0.0090589 

21.569 

*■ 

CAL.  FUEL  AIR  PATIO  = 0.071281 

ME AS.  FUEL  AIR  RAT  id 

=0.069509  DIFF  MEAS.C  CAL.  F/A 

PERCENT 

= 2.5494 

U 

K 

_C  Y 1_I E M P_  DEG. F„, 

CYL-l 

CYL-2 

CYL-3 

CYL-4 

t; 

c: 

404.98 

414.33 

409.77 

280.15 

EXT  GAS  TEMP  DEG 

;.F  EXT-1 
1145.2 

EXT-2 

131.33 

EXT-3 

1024.0 

EXT- 4 SEXT-1 

1337.0  1354.8 

SEXT-2 

1354.0 

V 

ENGINE  OIL 

EOILT 

SO  ILT 

OILP 

MANIFOLD  PRESSURE  = 27 

.103 

a. 

187.69 

198.42 

70.399 

DYNO  COND. 

TOPQUE 

261.71 

RUM 

2368.2 

CYL.BACK  PRESSURE  = 29 

.349 

INDUCT  ION  AIR 

lA  IPTl 

IAIRT2 

TAIRTl 

TAIP.T2 

59.608 

59.987 

52.047 

55.467 

« 

OP  IF  ICE  AIR 

temp 

79.428 

DELTAP 

0.092109 

ncFP 

53.246 

FLOW 

329.28 

..cell  temp,  , __B0 

.610  

HEATER.  TEMP. 

„=  ^78,052„,.,. 

COOLER  TEMP  ■ 51 

.411 

^ K.A.a-.  PWTS  PPPI  TMTNABV  hATA  04/07/76  CAODei.t._ 28»  21 .425, 

I LEAN'OUT  25  BTDC  TO,  CL  APP  59  DEG  HJH  = 80  T ?55.QI_J‘_5-*OP9P.  - NO.-._S'LA P S^.i_5 

" FMr,TNE  TlHlNr,  x 25.000  nPr,.  RARPMRT^IC  PRESSURF  ~ 29_.l  80___  ^eP„HP.f_m5P0^ 


FAC  SEX  15 PSH  C 

HC  RATIO-  2.1250 


CO^IP.  FUEL 
_£jnnLL5iG_AIE 
RFL-HUM 
FNn.  C0>’0. 


TEMP 

59.310 

TEMP 

_74.,7.10 

_TfMP__ 

61 .5^12 

_7?.512 

_F/A  DRY_ 

O.O65U2 


PRESS 
29. 178 

PRESS  ' 

_5,ja^ 


CFM 
113. 86 


DENS ITY 
4'V.787 


_DRY__KOW_ 

510.09 


VAPOR  FLOW  PRESS  TOTAL 
4^4208  14.45 


TURRO  flow  FLOW  TRDN  FPIP 

43.752  33.738  6.125QL 


linFL-HOOD  DEL-HOOD 
“2.9724  3.9045 


FLOW 

9906.8 


R EL-HUM 
79.512 


DEW-P01(iL 

'52.981 


28.677 

F/A  WET 
'0.06  5573 


HUMIDITY 
60*666 


■*”H20  vapor" CORRECTED  HP 
1.3931  .65.570 


_FOtl.  RATIO  PPH-1  RPM-2  .... JP.B.QUE.. 

d.98719  . 2343.1  2343.9  144.50 


_BHP 

6'4^509 


WET  CORRECTION  FACTOR  = 0.86523  EXHAUST  MOLE.  WT.  - 28.727 

' ■ " PAR^fl>EOnLL  ION  WET  PER  CENT 


'EXHAUST  DENSITY  « 0.074380  EXHAUST  FLOW  RATE 


measured  CONC.  HC  PPM 

568.36 

CORRECTED  CONC.  TO  WET  BASIS 


_NOX  PPM 

I '2  a 2".  3 


cn  JIRY 

0.74719 

0.64724 


PER  CENT 
C02  DRY_ 
12.916D 
11. 188 


02  DRY_ 
■6.86649 
0.75058 


EMISSION  RATF 

EMI  SSI  DM  _MASS/Mn.pE 

EMlSS'inN'  MASS/RATED  HP 
MODE  EMI  S. 7ST  0.  _CY_CL  EJS_ 


_HC_ Nox _cn 

6.15040  i.1248  3.4636 

Ojj^O  1 5 040 .O^Jj,  1248  _Q  • 3P__ 

■ 9,'3998E-C5  0. 6'p070299  0,0021647 

A. 9472 46.866 _5.  1541  


ATP-RATrn  = 0.066064  MEAS.  FUEL  M.R_Rm.P,T  .0 .066142  „,..PjFF  MEAS . E CAL..._F/^_PER(^T  =-0.ll66j^ 


CYL  TFMP  DEG.F 

CY  L-l 

CYL-2 

CYL-3  1 

—7-  ’• 

328.21 

330.94 

338.92  ' 

FXT  GAS  TFMP  OEG.F  EXT-1 

FXT-2 

EXT-3 

1179.5 

554.  C5 

1220.4 

« 

ENGINE  OIL 

EO  ILT 

SQILT 

nn,p  1 

185.65 

226.13 

70.695 

DYNO  COND. 

TOPOUE 

RPM 

148.33 

2272.7 

I NDUCTIPN  AIR 

lAIRTl 

IAIRT2 

TAIRTl  T 

58.976 

59.310 

131.03 

ORIFICE  AIR 

TF^'P 

DELTAP 

nRFP. 

* 

78.103 

1.0028 

53.288 

' ^ 

rp:(  ! TFWP.  = 

78.899 

HEATFP  TEMP  = 77.940 

CYL-4 

450.66 

EXT- 4'" 
1286.0 


SEXT-1 

1218.0 


SEXT-2 

1218.0 


M AN  I FOLD  PRE  SSURE  = 19.8 92 

C YL .'back' p'RE  SSURE  = 2 9.2'S ^ 

•AIRT2  _ 

56.271 

FLOW 

141 8 . 6 : : 

COOLER  TEMP  = 53.240 


■■ NAS^LfWl_S_ PRELIVIINARY  DATA  OA/OT/76  CAODEII  RFC  04/07/76  I9;31;15. 050 L*?_.SFX15 C003 BDG  294» 


LFAMOUT  25  BTDC  TQ  CL  APP  59  DEG  HUM  = 80  ^ MCOE  = 3.0000  NO.’  SCANS  = 5 


n 

ENGINE  TIMING  = 25.000 

DFG. 

BAPDMETl  IC 

PRESSURE  = 29.180 

RATED 

HP.=^  160.00 

HC  RATin=  2.1250 

vs 

r. 

COHB.  AIR  TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

” 58.099  29.187  '209.56  "rsT.  12  8.3724  14.811 

COM  8 . ' FUE”  ^TE'mp"  press  DENSITY  TURBO  "■FLnV”'FLPwfR6N  FP’lP 

■’ _ _ 7 1 . 4y i.45  87 4^8  73 _69.  2 00  __  _ 67.  555  , .0033 

• Cnr’i.lNG.  AIR TEMP.___ UDEI-Honp JIEL-HOO'J FLOW  _ REL-HUM  _ DEW-POINT 

60.628  2^9967  3.9269  9952.2  ’■'  85,436  "53.756 


PEL-HUM  I 2'  'humidity  * H20  V APOR ‘CPRR  ECTED  H’i» 

85.430  22.278  60.977  1.4002 . 155.36 


>* 

NA.9A-LFWIS  PRELIMINARY 

DATA  09/C7/76  CAOOEl I REC 

OA/07/76  19:33:27. 5A9 

FAC 

SEX15 

PGM 

C003  RDG  29A5 

e» 

•« 

LEAWnUT  25  BTCiC 

TO  CL  APP  59  DEG  HUM  = 80 

X MODE  * A. 0000  NO.  SCANS  * 5 

ff* 

ti 

ENGINE  '"IMING  = 

25.000 

DEG.  BAROMETRIC  PRESSURE  = 29. 

180  RATED  HP.*  150.00 

HC  RATIO*  2 

.1250 

K 

n 

COMR.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

H 

58.252 

29.219 

170.97 

775. 22 

6.7566  IA.550 

n 

CONR.  FUEL 

TE  MP 
72.115 

PRESS 

5.5076 

DENSITY 

AA.855 

TURBO  FLOW  FLOW  IRON  FPIP 

5A.A55  53.168  5.0738 

»» 

CnpLING  AIR 

TE  MP 

UDEL-HOOO 

DEL-HOOD 

FLOW 

REL-HIJM  DEW-POINT 

61,1A2 

3.12A9 

3.8929 

10187. 

83. 9A3  53.A35 

*» 

s» 

R EL-HUM 

1 

83. 9 A3 

2 

10.763 

HUMIDITY 

60.931 

% H20  VAPOR  CORRECTED  HP 
1.3992  120. A8 

FNG.  COND. 

F/A  DRY 

F/A  WET 

eOU.  RATIO 

RPM-1 

PPM-2  TORQUE 

BHP 

If 

0.068496 

0.067905 

1.0223 

2A2  8.A 

2A31.3  256.51 

118. 

65 

%. 

WET  CORRECTION 

FA/'  ^XIR.  = 0. 

85081  EXHAUST  MOLE.  WT. 

= 28.579 

FXHAJST  DENSITY  * 0.073998 

EXHAUST 

FLOW 

RATE  « 11299. 
Vj 

n 

MFASURFO  r.ONC. 

PART  PEP 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRV 

*\ 

n 

CORRECTED  CONC. 

914.69  1760.7 

TO  WET  BASIS 

2.02  57 
1.72  35 

12.5930 

10.71A 

0.263A9 

0.22A18 

h; 

u 

HC 

MOX 

CO 

a 

EMISSICN  RATE 
EMISSION  MASS/MODF 

0.37105 
0.03  092  0 

2 ’.3  675 
0.19729 

1A.138 

1.1782 

ec 

V. 

EHISSION  MASS/RATED  HP 
MOOF  EMI  S. /STD.  CYCLE  % 

■■  ;■  0.00019325 
13.171 

0.0012331 

S2.20A 

0.0073637 

17.533 

CAL-FUEL  AIR  PATIO  « 0.070870  MEAS.  FUEL  AIR  RATIO 

= 0.068A95  01 FF  MEAS.C  CAL.  F/A 

PERCENT  * 3.A661 

it 

CYL  TEMP  OEG.F 

CYL-l 

CYL-2 

CYL-3 

CYL-A 

ft 

40A.11 

A 16. 32 

All. 08 

329.19 

•! 

EXT  GAS  TEMP  DEG.F  FXT-l 
1336.8 

EXT-2 
A3 7. 00 

EXT -3 
U78.2 

EXT -A 
1A09.A 

SEXT-1  SEXT-2 

1357.2  1356.1 

ENGINE  ni  L 

FOILT 

SOILT 

01 LP 

MANIFOLD 

PRESSURE  = 26.989 

■■ 

188.08 

219. 8A 

70.955 

OYNO  COND. 

TORQIIF 

265.86 

RPM 

2367.7 

CYL. BACK 

PRESSURE  = 29.311 

• 

I MpUCTTON  AI  R 

lAlRTl 

IAIPT2 

TA  IRTT 

TA IRT2 

57.936 

58.262 

150.28 

‘55.717 

nRIFICE*ArR  YFf^P  ’nplTAP  ORFP"  "PLPW 

77.  6 26__^__  2.  014F>_ ^?Y.310 1990.9 


. = _J9,031  _ . heat  ER. JEM P_=  79.974.  COOLER,JEMP...=.  51.  91 6 


cell  TF»^P 


tt 

NASA-LEWIS 

PREL IM  INARY 

DATA  04/07/76  CAOOFII  REC  04/07/76  19:36 

:07.043 

FAC 

SEX  15 

PGM  COOS  RDG  2946 

». 

H 

LFANOUT  25  F.T0C 

TO  CL  APF  59  DEG  HUH  ■ 80 

X MODE  * 5.0000 

NO.  SCANS  » 5 

<4 

it 

ENGINE  TIMING 

» 25.000 

DEG.  BARDMETMC  PRESSURE  = 29.180  RATED 

HP.»  160.00 

HC 

RATIO* 

2.1250 

K 

«S 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

VI 

59.202 

29.165 

110.71 

495.77 

4.3065 

14.458 

n 

COMB.  FUEL 

TEMP 

74.338 

PRESS 

5.6043 

DENSITY 

44.797 

TURBO  FLOW 
41.B63 

FLOW  TRON 
33. 786 

FPIP 

6.0978 

K 

•> 

C_nPUNG  AIR 

TEMP 

1 ID  EL-HOOD 

OEL-HOOD 

FLOW 

R EL-HUM 

DEW-POINT 

61.367 

2.9804 

3.7681 

9921. a 

79.938 

53.021 

1* 

R EL-HUM 

1 

_79,938 

2 

32.331 

HUMIDITY 
60.  805 

? H20  VAPOR  CORRECTED  HP 
1.3963  67.353 

O 

ENG.  COND. 

F/A  DRY 

F/A  WET 

EOll.  RATIO 

RPM-1 

RPM-2 

TORQUE 

BHP 

e» 

0.068149 

0.067562 

1.0171 

2355.9 

2358.2 

147.52 

66.174 

6* 

WET  CORRECTION 

FAC  TOP  •*  0. 

86783  EXHAUST  MOLE.  WT. 

= 28.606 

EXHAUST  DENSITY  * 0.074068 

EXHAUST 

FLOW  RATE  ■ 7207.7 

«- 

K.  t 

C 

1C 

MEASURED  GONC. 

PART  PER 
HC  PPM 

MILLION  WET 
MOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

4.i 

K 

u 

COPRECTED  CPNC 

663.17  1285.6 

. TO  WET  BASIS 

1.0368 

0.89980 

12.808D 

11.185 

0.63376 

0.55000 

• 

K 

C 

HC 

NO  A' 

CO 

u 

It 

■ EMISSION  RATF 

EMISSION  MASS/MPDE  _ 

0.17160 

0.017160 

i,.  1027 
0.11027  • 

4.7085 

0.47085 

K 

tc 

EMISSION  HASS/RATED  HP 
MODE  EMIS./STO.  CYCLE  * 

0.00010725 

5,6447 

O.Q0068919 

45.946 

0.0029428 

7.0067 

u 

CAL. FUEL  AIR  RATIO  = 0.067454  MEAS.  FUEL  AIR  RATIO 

= 0.068149 

OIFF  MEAS^ 

,C  CAL.  F/A 

PERCENT  « 

-1.0189 

« C YL  TEMP  DEG.  F CYt-5  _CYL-2  CYL-3_  _CVL-A 

3'*7.63  ' 351.!58  356.'60  467.00 

« E XT  G AS''TEM(Mi)E G . F E Xf^  F)Tf-^2  EXT-3 

.< „ _____  1731. 3 5 ^4 .42  1323 . 4 

« 

.. L^'GIJ1F  DLL EOILT  SPILT  01 LP 

..  187.04  136.  85  - 7*6.559 

» DYNP  '"thPOUB  ' RPM  'CYL  .BACK  P R E "SSUR E~  = 29T2 22 

..  1 5 p . 62  2303.6 

INnUCTlDN  AIR  lAIPTl  IAIRT2_ TATRTl_ TAIRT2  _ 

58.  840  59.2C2  112.79  56.061 

DpFf  I C f TfR  * TE " P ~ OErTAP~^  TTrFP 

. ,__„:78. 086_ 3.  0139  53.285 

_...CFLL  TFMP._»  78.810  _ HE  AT  CR  T EMP  = 78.761 


FLOW 

,2^06 .9 

COOLER  TEMP  = 51.681 


EXT-4  SeXT-l  SEXT-2 

1333.7  1236.5 1237.0 

_M  AN  I FPL^  PRESSURE  » 19.491 


N&gA-l FWTS 


PR ELI nary  data 


LFA^'OUT  ?«)  BTDC  I E T S9  HFR  HUH  - 80  ^ 1 1/2  T CtPS  MODE.  = 1. .000 Q__. 
FN £I J N E_J J M IV 5 Z%Q 00  PEG. PARDMETRir  PR f S SJH«.E _ r:_2 *) . 2 2 0.. 


FAC  SEX15 


PGMC003 


RDG  2959 


NO.  SCANS  = 5 


-BA T EQ . .H P ,j= . 1 6 0 j 0.0_ 


HC  RAT  10=  2.  1250. 


PART  PER  MILLION  WFT 

.M£ASUE£D..C0NC . HC  PRM ^._....NOX_P£ii_ 

« 1A850.  30. 59A 

£OB.B.e£t£a-cnMc.^n  h:ft_:basjs  


JLO_.OR.Y_ 

2.7633 

_2._A272 


PFR  CENT 
002  DRY.. 
10.7850 
9,4727 


PR  DRY 
3.0248 
2.6569 


-W- 


JSJQX 


EMISSION  RATE 
._£«lSSI0N.__i1ASS/MC!DE- . 

EMISSION  maSS/RATEO  HP 
_MrPF.  EMfs./STD.„CYCLEH3- 


, CQ:  . ... 

0.0025895  1.2533 


0.3T920 

-0  ..Q06.3Li9_— .4 .3 15  8E-05. 0. 02088.9 

3.950CE-C5  2.6974E-07  0.00013056 

2.07,89 0.017983  0.31085  


^ — •" 


.fllK  . .... 

59.726 

29.219 

10.786 

48.140 

0.41666 

14.352 

COMB-  FUEL 

TFMP 
7^  • 

PRESS 
5. R437 

DENS  ITY 
44.318 

lURPn  FLOW 
3.9764  . , , 

FLOW  TRON 
3.5073,  . 

FP  IP 
6.1752 

r nni  T Mr,  a f o 

TFMP 

iinFi-Hnon 

n£L-H0ni3 

FLOW 

REL-HUM 

DEW-POINT 

63.293 

-0.025185 

0.96035 

0.00000 

77.496 

52.686 

rel-hum 

1 

77.496 

2 

n-  •^7204 

HUMIDITY 

f,a.i9Q 

T H20  VAPOR 
1.3893  

CORRECTED  HP 
0,21604 _ 

f wn . r nr>n . 

F/A  DRY 

F/A  WET 

EQl'.  RATIO 

RPM-1 

RPM-2 

TORQUE  BHP 

0.  072858 

0. 072233 

1.0874 

591.54 

591.36 

1.8919  0.21308 

WET  CORRECT!  ON 

■FAcfnR'=  0. 

87836  EXHAUST  MOLE.  WT 

. = 28.270 

EXHAUST  DEValTY  = 0.073198  EXHAUST  FLOW  RATE  = 711. Z5 

CYL  TFYP  DF0.F  . 

CYL-r  _ . 

CYL-7 

CYL-3 

V..' 

259.69 

272.42 

267.39 

EXT  GAS  TEMP  DFG. 

E P-XT-I 
1236.2 

EXT-2 

^454.00 

EXT-3 

63.850 

E£GIME_CIL 

FP  ILT 

SPILT 

PILP 

131.10 

306.21 

44.540 

DYNO  COMH. 

... 

TORQUE 
5. 3501 

RPM 

..5  8 ft. .18 

i <•  I NDUC.I  (ON  air 

lA  lOTT 

IAIPT2 

TAIRTl  T 

'i 

59.003 

59.726 

137.08 

ORIFICF  AIR 

TEMP 
, 80.  84:0 

OELTAP 

1.0517 

ORfP 

.53.3  06 . 

CELL  TFf'P.  = 75. 

37A 

HEATER  TEMP 

=80.561 

IP- 


CYL-4 
441  .90 


FXT-4 
532  .77 


SE  XT- 1 
533.12 


SEXT-2 

531.68 


O S 

Pi  ^ 


WANIFOLD  PRESSURE 


.11.834, 


Pi  S 


CYL.eACIO  PRESSURE  = 29.610 


54.007 


© nJ 



►I  Eo 


FLOW 
1 448 . 5 


CnriLFR  TFMP  = 42.764 


<1 


■_.NASA-LEW1S PRELIMINARY 

iJAJA 0A/.0T/76 CAtlOEJLl _REC  04A07/76  21:05:  19.611 

FAC  SFX15  PGM  C003  RDG  2960 

M 

M 

. LEANPUT  2?  eTDC  t 

E T 59  DEG 

HUM  = 80  r 1 

1/2  T Tins  MODF  . 2.0000 

N3.  SCANS  « 5 

r. 

AS 

ENGINE  TIMlVin  = 

75.000 

JIEIL.^ BAR0MET3ir.  PRFSStlRF  = 29.220  RATED  HP.»  160.00 

HC 

RATIO-  2.1250 

K 

« 

CQWR.  AIR 

__TEM£___ 

PRFSS 

_XFM 

..ORY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

►5 

59.500 

29.-213 

17.953 

80,169 

0.69182  16.350 

rt 

K 

COM0.  FlIEL 

TEMP 

_jrA.293_ 

PRESS 

5.7918 

DENSITY 

66.798 

TURBO  FLOW 
7.3561 

FLOW  TRON  FPIP 

6.3565  6.1599 

OS 

_JLQflLlt!G_AI5 L 

__TE''e 

UOEL-HOOO 

DEL-HOOD 

FLOW 

REL-HUM  DEW-POINT 

** 

6 A. 363 

-0.031827 

0.  96062 

0.00000 

77.993  52.561 

s* 

rel-h'im 

1 

77.333 

2 

HUMID  ITY 
_60.6OJ 

* H20  VAPOR  CORRECTED  HP 
1.3871.  1.3970 

t» 

ENG.  rnMO. 

E/  A DR.Y_ 

F/A  HET 

_E,QU. . R..AU.0 

RPM-1 

RPM-2  TORQUE 

8HP 

u 

0. 079266 

0.078587 

1.1831 

1199.5 

1200.2  5.0339 

1.3780 

p» 

WET  CORRECTION  FACTOR  = 0. 

85766  EXHAUST  MOLE.  WT. 

= 27.739 

FXHAUST  DENSITY  = 0.071826 

EXHAUST  FLOW  RATE  « 1216.3 

K 

(C 

_J1  EA  SUaED.G  ON  C 

PART  PEP 
_HC  PPM 

MILLION  WET 
. NOX  PPM 

cn  DRY 

PER  CFNT 
.C02  DRY  

02  DRY 

^ 

r* 

a 

CPRRFCTFD  CPNC. 

2217.3 

IP-H  ET.  AAS-Li 

59. 556 

5.1517 

6.6173 

11.619D 

9.7912 

0.13907 

0.11925 

«■ 

cc 

HC. 

NDX 

CD 

. 

tc 

FPISSION  RATE 

5S IDti__«AS5/MODE  . . 

0.096660 
-O.017Z2J 

Cf.OO06O59 
Q..3,Q  15.7.77_ 

3.  8962 

0.71393  _ 

ct 

ti 

EMISSION  MASS/RATEO  HP 
_aCDE-EMI5^/.ST.D.  . CYCLE  * 

0.00011076 

5.8293 

9.8609E-06 

0.65739 

0.0066621 
10.626 

•4_ 

_CAL.EUEL.AJR  RATIO  = 0.078636  MFAS-  FUFL  AIR  RATIO 

.^.0.079266 

DIFF  MEAS.t  CAL.  F/A  PERCENT  * 

-0.79637 

V 

_C.YL.rEMP_D£C..E_- 

..CYL-1 

__.XYLr2 

__CYLr3 

CYL-6 

u 

270.63 

286.56 

278.06 

606.27 

1' 

EXT  GAS  TEMP  DEG 

.F  EXT-1 
- l^86.B_. 

EXT-2 
,.-656.  00 

EXT-3 
-76  ,.5 12. 

EXT- 6 
.536.12 

SEXT-1  SEXT-2 

525.16  523.32 

'•  _ 

EJVGINE.JUL 

__EOILT 

_.SOILT 

CULP  .. 

MANIFOLD  PRESSURE  = 7.8662 

It 

1 35  . 82 

325.58 

56.398 

DYAO  COND. 

TO  ROUE 
_ 6.  19,00 

RPM 

1190.3 

CYL.BACK  PRESSURE  = 29.265 

(• 

-INruCTIfN  air 

- I A I'^Tl  „ 
58. 906 

...  IAIP.T2^ 

59.500 

-TAIRTT  . TAIRT2 

95.983  53.683 

, .....  , . . 

V 

. .... 

npincF  flIR  T^'*p  nSLTAP  nppp  FLnw 

01  .0<t! 5.. 01 .337^„_  . I't^o  .8 


CFLU  TF^‘P.  =.  75,000  HPATFP  TFMp  = Pl.n04_,  Cr’HLFR  TFMP  = A3. 108 


rnMfl.  ATR 

ft 

« 00*^0.  FUEL 

. • ... 

Of 

«•  COOLIML-AIi 
*» 

- PEL-HUM 


_ . TE  P PRESS  

59.545  29.-220 

~EMP  PRESS 

_.74.497._ „5  ._7954 

_ TE  p un  E l-HP.PI 

64.417  -0.042897 


0.320Q2_ 

„F/A  DRY___„  F/.A  HEI_ 
0.077581  0.076919 


76  CAPnEtT  PEC  04/07/76  2 U_0 6142,t.ajL5 

1/2  T CLn<;  MODE  « 6.0 Ofl 0 NO.  SCANS  » 5 

PMETRir.  PRESSUPg  ■=  -Z9.22Q__^  _RAI£.P  HP .j^._160L»M- 

CPM nPY  FLOW VAPOR  FLOW, _PRt.S S_JI)IAL_ 

18.150  81.097  ’ 0.69856  14.357 


EAC  SEX15 PGM  C003 

HT  RATIO*  2.1250 


OEMS  ITY 
_44.J92_ 


TURBO  FLOW  FLOW  TRON  FPIP 
^7.3071  , ._.6.2916_ 6.1734__ 


OFt-HnnO  FLOW R EL-HUM DEW-POiNX. 

"0.88396  d. 00000  77.768  52.606 


HUMIDITY  7 H2n  VAPOR  CORRECTED  H® 

■ 60.297  1 ,3846 0.92046 

. J^.4IJLQ_.RPM-1  _ RPP-2 

1.1579  1199.5  1200.5 


. .mRQUF. 

3.9754 


BMP 

6.90790 


WFT  CORRECTION  FACTOR  = 0^84860 

" PART  PER  mill 
_HEASUP.En_.CONC«-. HC  PPM  N 


EXHAUST  M3LE.  WT.  = If.'RTS  EXHAUST  DENSITY  - 0.072178  EXHAUST  FLOW  RATE  - U20. 


PART  PER  million  WET 

, HC  PPM  NOX 

2610.0  58.412 

L._T.Q.  W ET.BASXS : ^ 


EMISSION  RATE 

_£MI  SSI  CI'J MASS/MJjn£,.  

EMISSION  HASS/RATED  HP 


HC: 

0.11435 
0.Q057L15_ 


PER  CENT 

_Cn.  DRJi! CO 2 ,DRY__,_O2,0RY_ 

5.2746  11.358D  0.16870 

4.4760  9.  6383_  „ 0.  14316.. 

_NOX __„.,cn-  __ 

0.0084832  3.9659 

_0.,30042416_  .0. 19829... 


■'  EMISSION  HASS/RATED  HP  3.5735F-C5  2.6510F-06  0.0012393 

« vroE  . £M(  s ,/STp..CYC.L  F..T _1 .8808 ,0..  1.76.73,  2.  9508  ^ : — 

. fuel,  A I ,R_  R ATI  0.  .=  ..  0,.  07903  5 MEAS.  FUEL  AIR„P  AT  1 0-^.0. .0775  a.l__0.1FF.MEAS  . S CAL.  .F/A_P,E.R_CENT  = 1.8739_ 


^C.YL..TEMP . DEG.F 

CYL-l  

268.32 

_-_CYLr2 

284. 65 

.CYl  - 3,....„ 

275.83 

. , CYL-4 
4 22.19 

EXT  r.AS  TEMP  DFG. 

rF"FXT-l 

EXT -2 

EXT-3 

EXT- 4 

, 8A9.64  ___ 

_„=45.4.  OQ 

-301.66 

58.210 

PMflTMp  rfl 

fqilT  

sniLT 

njLP 

M AN  I FOLD 

. , u LlU  ..  l-.V  — — 

135.79 

-103.46 

56.410 

DYVQ  COMO. 

’"topoue 

~ P.PM 

CYL. BACK 

„ 4.  8821 

U94..0 

. ...  . 

LNngctJ.nH.AIP,. 

. lA IDTl  . .. 

...  , lAIRT? 

TA  IRIl 

._.  TAIRT2 

58.976 

59.545 

135.93 

53  .662 

npincE  AIR 

~TFMP 

delTap 

DRFP 

FLOW 

- 

— 

81.492 

2.0194,_ 

53.364  . 

1986.0 

. . cell  te»o.  - 

75 

.810 

HEATF'^  ,IFM,R.,=  81.616, 

COi 

SFXT-1 

517.97 


SEXT-2 

515.95. 


COfUER  TEMP  = 43,995. 


•-^  .'  • 


L;%;jr.v.-  |W 


ki*<;a-i  FWf  S PffFLTMTNARY  OftTA 04/C7/IA CanPEl  l._ 8£iLJ?A/jy7_I6_JJ^5l_2^^ 


FAC  SEX I 5 


PGH  C003 


ROG  2963 


7.0000 


NO.  SCANS  » 5_ 


FANHIIT  ?S  BTOr.  T f.  T 59  PEG  HUM  = RQ  1 l/2_T_CJl.5S-Ji.CaE- 

_EtlGJ[Mm>1ING  ^ ?S.000  DEG._ B A P 0 M E I.C-_gP£S^<JB£-5, .29 . .2 20, BAI,EP_HP.5_160-.OQ_ 

_ TEimp PRFCC  CFH DPY„_FLnW  .VAPOR  FLOW  PRESS  TOTAL, 

“ 'SB.BAi  2*9.219  11.097  49.A97  0.A31A9  IA.35<* 


_HC  R ATI  p^2._l  2'50 


_LaMa,._AiR- 


COMB.  FlIFL 


TEMP 

__72.901_ 


PRESS  DENS ITY  TURBO  FLOW  FLOW  TRON 

S.RS09  44.  B34 _3.9779  „ 3.2B83 


COOL  IMG  AJA- 


-TEMR 

63.725 


_U0 El -Mono  OEL-HOnO 


-0.029613 


0..95647 


FLOW 

0.00000 


REL-HUM_ 

B0.6BI 


FPIP 

.6.1677  . _ 

DEW-POINT 

52.921 


R EL-HUM 


_80.63L 


-Q.30fe03_ 


HUMt'DlTY  2 H20  VAPOR  CORPECTEO  H> 
61.023 1.4013 0.42975 


I 1 ) £» 


FNG.  COMO.. 


.E/A  PRY „.F/A  .WEI. ^EQU,  ,.RATJ  0_..,PPM-1  RPm-2  ~ 

0.066435  0.065861  0.99157  577.32  585.72  3.8587  0.42416 


WET  CORPECTIPN  FACTOR  = 0,86255 


FXHAUST  MOLF.  WT.  = 28.712 


EXHAUST  DENSITY  =6.074343  EXHAUST  FLOW  RATE  = 715.82 


PAPT  PER  fllLLIOM  WET 

-• MEASURED. CPMC..,_.„HC  PPM  ... MOX.  PPM__ 

X 16483.  33.789 

’=  CPR9FCTED  CONC.  TO  H FT, 8AS_IS 


_£I1_QRY. 

1.9110 

1.64B4 


PER  CENT 
r.02  DRY 
10.827D 
9.3385 


.09 


02  ORY 
3.5714 
3.0805 


EMISStCM  RATE 
_£Ml.SSI,Dr'  . MASS/M-ODE  .... 

EMISSION  MASS/PATED  HP 
_1»C0E  FMI  S./STD._  CYCLE.’:. 


0.42360 
J}.QQ7.0,55.9_ 
4.4125E-05 
_2.3223 


NPX 


CO 


0.0028783 
.Jl.797  LE-05. 
2.9982E-07 
0.019988 


0.  85663 
0.01A277_ 
8.9232E-05 
0.21246 


.CAL  .fuel  AIR  PATIO  = _0.068.aa2 MASt  gU£k-AJ.p^  R.ATJ f?_e_P . O6643 5 QIFF  J1EA..S_..G„CjAL_.„F/A_PE.PC 

.C.YL  TEMP  DEG.F 


CYL-l , 
269.43 


.CYL-?_ 
289. 90 


_CYl  -3  . 
281. 83 


CYL-4 

274.47 


EXT  G.AS  TEMP  DEG.F  EXT-1 
....  1313.5 


EXT-2 

_r454.,Q.Q_ 


EXT-3 

_Qt_52.QI5.. 


FXT-4 

<156.47 


SEXT-l 

519.99. 


SEXT-2 

518.15 


.ENGlMf.  OIL  .. 


EOILT:,.. 

139. 27 


.SDIL.T.. 

364.46 


_D1LP_.. 

46.857 


OYNO  COMO. 
_Un!JC.T.lPM-.Al.R.. 


TORQUE 
.5.  5301,. 

lA  IRTl  . 
58. 126 


RPM 

.569,  46_ 


_I4JRT.2_. 

58.841 


jrAIPT.l. 

130. i2 


MANIFriLD  PRESSURE  = ,11.897 
"C VC ^ B ACK  ">R§  SSURE"=~29r 33  7 


TA  IRT2  „ 
54.358 


ORIFICE  AIR  TF'‘P 

80. 2 50. _ 

CELL  TF'.'P.  = 74.320 


OEI.TAP 

06.46,, 


ORFP 

_,,5.3..33.8,, 


FLOW 

2009.1 


HPATPP  TEMP  = aO.665 


COOLER  TEMP  =43.524 


.NASA-LEH15. e.P^llillilAR3LJ3AlA- 0^7.02/7.6. .CAOPFti^ REC„05/07/T6  21:19:  21.857  _ FAC.  SEX15  . 

LEAN0.UT..25.  ,BI  _&._T  .59  DEG  HUM  = 80  ?/V  T .CLn«;Fr)  HPf)F  _=  1.  q000._ NO.  SCANS 5 


PGM  C003 


ROG  2964 


EN£1ME,.  JJM  I NG  .= 

2 5.  ,0.00 

.DlEQ..  BABC-H£TRIC  pressure  f 29.220  RATED 

HP.=  160.00 

HG 

CCMB.  ,AIP.  . . , . 

_ TEMP, 

_-_PRE.SS. ; 

C.FM 

PRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

58.750 

29.218 

10,552 

47.076 

0.40869 

14.350 

COMB.  FUEL 

TEMP 

PRESS 

DENSITY 

TURBO  FLOW 

FLOW  IRON 

FPI  P 

...  

..  72. 782. _ 

5. 9278. 

..  44.838  . ... 

3.9765 

3.9724 

6,1794 

COOL  I MG  ALP  

TEMP 

UOEL-HPQD., 

. ..DEL -HOOP 

FLOW 

R EL-HUM 

DEW-POINT 

63.518 

-0.024078 

0.83719 

0.00000 

80,586 

52.801 

R EL-HUM 

1 

2 

HUMIDITY  ' 

ir  H20  VAPOR 

COPRFCTEO  HP 

.... 

80.5  86... 

0.27803. . 

60.770 

1 ,3955 

. 0.58412 

ENG.  GOMP.. 

..  F/A  PPY 

F/A  HFT  , . 

EQU.  RATIO 

PPM-1 

PPM-2 

TORQUE 

BHP 

0.  0843B2 

0.083655 

1.2594 

6 16.92 

616.74 

4.9088 

0.57661 

het’cprpfctTom’ 

FACTriR  '=~  oT 

R492'5'  " FXHAUST  M3Lf'.  W?.‘ 

“=  27.337 

exhaust' DENSITY  = 0.070782 

PART  PER 

MILLION  WET 

PER  CENT 

HEASUREP  CONG. 

^ . HC  PPM  . 

NOX  PPM 

...CD  PRY. 

,C02  PRY 

02  DRY 

16151. 

18.446 

7.6993 

9.1245P 

1.6120 

CORPECTEP  CDMC. 

,TP  WET  .8ASLS_.  

.6.  53  01, 

, 7.7490  

1.3690 

. . 

- HC  ..  . . 

.NOX  . . 

CO 

emission  rate 

0.  42154 

0.0015958 

3.4465 

EMISSION  ..masS/MODF 

0.0070256. 

_ ..2.6596E-05 

0.  057442 

EMISSION  MASS/RATEO  HP 

4.3910F-05 

1 .6623F-07 

0.00035902 

MCOF  EM IS./STPc 

CYCLE. 7. 

2..31U.__. 

0,0_JL10R2 

...0.85480 



.4,..-  ... 

CAL.FueL  AIR  RATIO  = 0.088063  MEAS FUEL . A I R RATIO 

= 0.084382 

OIFF  MEAS, 

,e  CAL.  F/A  PERCENT  = 

CYL  TFMP  DEG.F 

CYL-l 

. ...  CYL-2  . 

..CYL- 3 . . 

CYL- 4 

265.79 

2B1.53 

264.75 

310.26 

EXT  GAS  TFMP  PEG.F  EXT-f 

EXT- 2 

“ ext- 3' 

EXT-4 

SEXT-l 

SEXT-2  ' 

■ '■  ■ - - ■ 

1439,2... 

..r 4 5 4. 00.  

.-55.959 

381,80 

508.36 

506.  51 

ENGINE  OIL. 

EPILT 

SOILT..  . , _ 

...01  L° 

MANIFOLD  PRESSURE  = 10.697 

139.12 

196.00 

47.569 

DYNO  CONP. 

TOPOUE 

RPM 



"CYL.PACK  PRESSURE  ='29.331 

— — • - 

. 5.6953  . 

...  604.38  

INCUCT ION  AIR 

lAIRTl; 

. . IALRT2  . , 

TAIRTl  TAIPT2 

58  .045 

58.750 

129.13 

54.117 

ORIFICE  AIR 

TFMP 

PELTAP  ' ' " 

'"nPFp  '' 

FLOW 

. _ 

. 

80.099  . 

0.10941 

53.436... 

3 75.  90 

EXHAUST  FLOW  RATE  » 726.99 


4.3629 


CELL  TPmp. 


73.671 


HF.'iTFR  TF«P  = 80.491 


CnoLFR  TFMP  = 43.488 


L%'t 


.NA.SA-LE«li. 


jm.llAlMB.'t-DAlJL 


-SALOl/JA CAODE.M.. REC..0A/07/76  2i:22:  U..552 

‘ — LEANaUT,25_-Bti?C  _t.  C T 59  PEG  HUM  = 80  T 3M  T ^LOSFn  MODE  - ?. 0000 N0«  SCANS  « 5 


FAC  SFX15 


PGM  COO 3 


RDG  2965 


■_  -ENGJ^'E_,TlftIJ4G „5_25,.00.0. 
'• COMB.,  AJP. lEMP 


-OEGj 


JARPMETRIC  PRFSSURE_=_29,220  RATED  HP.=  160,.00_ 


HC  RATIO*  2.1250 


PRES.S CFf* 

58.795  29.21?  18.322 


PRY.FLOW  VAPOR  FLOW  PRESS  TOTAL 

81.658  0.7IA69  IA.351 


- 

CCMB.  FUEL 

TEMP 
. 72.969 

PRESS 

-5ii7804 

OENStTY 
44 .933 

CCCLIMG.  AIR  _ 

' -TEMP 

UDEL-HDQD 

_DEL-Hnno . 
0.97391 

64.201 

-0.029613 

■ 

REL-HUM 

1 

ei.iLO. 

2 

-28.947 

HUMIDITY 
61.266  . . 

_ EOU.  PATIO 
1.2777 

s.- 

. ENG.  COND.. 

- f/A  DRY 

0. 085609 

E/A  WET: 
0.084866 

WET  CORRECTION 

factor  =0.84626  EXHAUST  M3LF.  WT. 

. ..  MEASURED  CDMC.. 

PART  PEP.  MILLION  WET 
_ . HC  PPM.  MDX  PPM 

CT  DRY 

4181.4 

. _ .C QP R. EC.T E D,:XQ.NC:.  .TO  WET  RASIS 

43.726 

8.6593 

7.3281 

EMISSION  RATE 
EMISSIDN„.MASS/i*ODE  

HC  . 
0.19C17 
.0.034865, 

.-.NOX  . 

o'.  006592  0 
...0.0012085 

EMISSIDM  MASS/PATFD  HP 
. . MODE  .EMIS./STD.  CYCLE.? 

0.00021791 

.11.469 

7.5534F-06 
. _0,.5n356 

. w 

CAL. FUEL  AIR.  RATIO  = 0.O8B14O. 

. M FAS..  FUEL  AT:  R RAT. 10 

CYL  TE»P  DEG.F 

. CYL-1 
290.80 

CYL-?  .... 

312.91 

—CYL-3  ... 
300. 63 

EXT  GAS  TEMP  OEC.E  FXT-l 
1482.3.,  . - 

EXT-2 

-454.00 

EXT- 3 
.14.493 

E^61NE..DII 

..  . EO  ILH, 

SOILT  

_ ni  LP 

144.23 

324.54 

54.993 

OYND  CDNP. 

TO ROUE 
4.6157.  . 

RRM 

1194.3  _ 



INDUCT  ION  AIR.  ... 

lAlRTl  

5.8.139 

IAIRT2. 

58.795 

.TAIRTl 

96.698 

ORIFICE  AIR 

TEMP 

80.425  : 

DELTAP 
1.0676  ., 

PREP 

53.355 

TURBO  FLOW  FLOW  TRON 
8.2852  6.9907 


FLOW 

0.00000 


RFL-HUM 

81,110 


FPIP 

,6.167V 

OEW-POINJ 

53.021 


r H20  VAPOR  CORRECTED  HP 
1.4069  . . 1.4007 


1199.9 


RPH-2 

1200.1 


TORQUE 

6.0506 


BHP 
1.38  23 


PFR  CENT 
.C02  DRY . 
9.6043D 
8.1278  

Cn 

6.7399 
. 1.2357.„_ 
0.0077228 
18.388__  _ 


EXHAUST  DENSITY  » 0.070539 


02  DRY 
0.  16009 
0.13547 


EXHAUST  FLOW  RATE  • 1266.9 


eft 


DIF  F . ME  A S,  t _C  AL  . _F  /A  .PERCE  NT  » . 2 .9568 


CYL-4 

299.95 

FXT-4 

485.57 


SEXT-l 

560.15. 


SEXT-2 
559.  50 


MAW! FOLD  PRESSURE  f.7.9086 
i:YL«  BACiT  PRE  SSURE  = T972 89* 


TAIPT2 
54. 598 


V 


FLOW 

1459.8 


CFLL  TERR.  = 74.116 


HEATEP  TEMP  = 83  .42C 


COOLEP,  TFMP  = 45.714 


KASA-rLEWli PRFI  TMtN&RY  DATA  0A/Q7/76 CADOETI REC.  0A/07AI6.  2l:26s  17,210 FAC..SEX15  . 

LE A’''OUT_  25 RT nr.  T ’ f.  T sq  r>Fff  Hll^  ^ PO  X 3/4  T Ctn5FD_.*j.rnE_; 5,.0^00 NO.I; — sc A_NS  «= , ,5 ___ 

■ EMGLlA'E-TT^'TNf--  = ?R-nnn  OFr,. BAROMEmiC  P.PESSUPE„-  29.22Q„ RATED  160.00 

CDMQ-  AIR-.: 


PGM  C003 


RDG  2967 


HC  RATION  2.  1250 


T£Mp P.RESS CFM ORY.EinW  VAPOR.  FLOW  PRESS  TOTAL._ 

59.193  29.22b  18.332  81.3A2  0.71088  1A.355 


CCM8.  FUFL 
CCCLING,  AIR... 
PEL-HUM 
EKG..  CDr'0,._... 


TEMP 

..  79.1-7.8- 

_.TFMP  _ 
69.991 


PRESS 

-_„.5.776  2 


OEHSITY 

99.801 


TURBO  FLOW  FLOW  TRON  F PI P 

.3.9732  7.0267  6.1599 


-.UDEL-HOQn  _..OFL-Hnon.. 
-0.023801  0.99379 


FLOW 

0.00000 


PEL-HUM 

79.393 


DEW-POINT 

52.826 


-79.393, 

. F/.A,  DRY-..- 
0.  085857 


-.35.031  . 


HUM  niTY 
60.302 


”*  H2n  'vapor' CORRFCTEO  HP 
1.3962  1.3975 


WET -_.EOU.  RATIO  RPM-1 

0.085U8  1.2315  1200.2 


RPM-2 

1201.3 


TOROUF 

6.0339 


BHP 

1.3789 


wri^COPBECTinM  FACTO P = 0.89915 


FXHAUSt'mTle’.  WT.  = 27.229 


EXHAUST  DENSITY  = 0.070991”  EXHAUST  FLOW  RATE  ■ 1270.8 


PART  PER  MILL  I OH  WET  PER  CENT 

MEASURFD  CONC..-  HC  PnM-  NOX.PP.Y CO  ORY C02  DRY 

■"‘9193.3  93.636  8.9719  9.7180D 

-C OP. R ECJEO  XDNC . ..TO.  WFT  BASIS .7.-  I ?3 9 8.2520  _ 


02  DRY 

0.16989 

0.19922 


■ ^ 

.-Ai. 


EfillSSinN  RATE 
.EMISSICM....MASS/M.OOE  . 
EMISSION  MASS/RATED  HP 
MCn:E  FMIS./STD.  CYCLE, 


HC  , . NCX  , CO 

0.18902  0/0065989  6.6371 

_0. 0099.512 -0.00032999  0.  33186  . 

5.907CF-05  2.0622F-06  0.0020791 

3.  1090 0.13798 9.9383  , 


CAL. FUEL  AIR  RATin  = 0.087560  McAS.  FUEL  AfR  RATIO  = 0.085357  DIFF  MEAS . C_ C AL . , E /A _ PERCE  NT  = 1.9333 


CYL  TEMP  PEG.E 

CYL-l 

278.92 

: ..CYL- 2 
292 .96 

CYL- 3 
2-80.55 

CYL-9 

375.99 

. ... 

EXT  Gas’V FMp"dEC.^ 

F EXT-’l 

"""■e'xt-z' 

EXT- 3 

FXT-9 

SEXT-i" 

S'EXT-2'-  “ 

895.9?  .. 

-959.00 

13-738 

901.73 

595.26 

593.56 

.ElfGIME  OIL. 

ED  ILT 
197.31 

— SniLT  - 
397.39 

OIL’  . - 

59.993 

MANI FOLD 

PRESSURE  r 

7.9009 

DYNO  COND. 

TOROUF 
3 .9969 

RPM 

1188.5 

CYL.  BACK 

PRESSURE  = 

29.222 

INOUCT  iCN  air:-.  - 

IMPTl 

58,573 

. IMPT? 
59.193 

TAIRTl 

158.87 

TAIP.T2 

53.955 

orificf'air 

TE"P 

81.051 

DEL TAP 
1.0982 

ORFP 

53.369 

FLOW 
1995. 9 

CELL  t£hp.  = 75. 

079 

HFATpR 

TFHP  = 81 . 866 

rnOLFR  T*'MP  » 

99.266 

\ 


I 


_.KA.SA-XE«I5 RJ?iU.*UWflRX_DAlA___ Qkl01/T(L ._.C.ADOEI  l_.  _..,.RFC_.0A/0T/76  21S29:  38.925 

LEAN0UT.75  .flTOC_L_t.  T _59_r|£G_HUvi_=_fl0_?_3yA_7:_;.LQSFO  _M0DE..5  7.0000 NO.  SCANS  _=..5 : 

--ENXUNE  tINING_*.  25.  00C _DEG^ — _ „BAROMETJti(L  PRESSURE  ? 29.22Q_  . . _RA.rE0  HP.»_  160.00 


FAC  SEX15: 


PGM  COOS 


ROG  2968 


HC  RATIO.  2,1250 


CCMB. . AIR  . 


TE.yP  . ..  _ . PRESS  . 
60.339  29.223 


...  . CFM  , 

9.6180 


ORY  FLOW 
62.875 


VAPOR  FLOW  PRESS  TOTAL 
0,37471  14.353 


CC^'R.  FUEL 


TE"P 

74.755, 


PRESS 
,5.8236  , 


OFNSITY 

44.786 


TURBO  FLOW  FLOW  TRON 
3.9753  3,9394 


FPIP 

6.1767, 


-CCCLING  AIR 


-TEwp 

65.431 


-UDELrHCOO  _ ..OEL-HOOD 
^0.035978  1.0071 


FLOW 

0.00000 


REL-HUM 

76.662 


DEW-POINT 

52.986 


REL-HI.IM 


I 2 

76.662 50.563, 


HU'^IOITY 
61 .177 


r H20  VAPOR  COPRECTEO  HP 


1 .4048 


0.31382 


ENG.  CCND., 


.._,F/A  rRY.- 

0.091881 


,,F/A  WET  . 
0.091085 


EOU.  RATIO  RPR-1 
1.3714  590.64 


RPM-2 

592.50 


TORQUE 

2.7503 


BHP 

0.30930 


WET  CORRECTION  FACTOR  = 0.87667 


EXHAUST  N3LF.WT.  = 26.781 


EXHAUST  DENSITY,*  0.069343 


EXHAUST  FLOW  RATE  « 680.51 


PART  PER  MILLION  WET 

_ -HEASURED.  CONC. HC  PPM  ,,_NOX,  PPM. 

19560.  13.597" 

_ XORRECTED  .CONC,  TO  WET  BASIS  _ _ 


PEP  CENT 

..Cl.  DR.Y.  ,__,  ,,cn?  DRV 
7.7881  8.70850 

_6. 8276 7.6345 


02  DRY 
1.9240 
1.6867 


EMISSION  RATE 
EMISSION.  MASS/MODE 
EMISSION  MASS/RATED  HP 
MODE  EMIS./STO.  CYCLE  T 


..  HC  NOX  . , „ CO 

0.47788  O.OOltoil  3.3732 

- Q.007964.7__1.8352F-05  ..  0.056220 

4.9779E-05  1.1470E-07  0.00035137 

_.2.6200 0,.0.Q76467,  , 0.83660 


CAL. FUEL  AIR  PATIO  = 0.089241  MEA-S.  FUEL  AIR  R AT  10  * 0 .091881  OIFF  .HEAS.C,  CAL ..  F/A  PERCENT  *-2.8727 


CYL  TEMP  DEG. F CYL-1 
270.17 


CYL- 2 
281.64 


jCYL-3 

265.00 


CYL- 4 
320.13 


EXT  GAS  TFMP  OEG.F  EXT-l 
1201.3 


EXT- 2 
__r454.00 


EXT- 3 
,,-38 .3  34 


EXT-4 

395.20 


SEXT-l 

525.68 


SEXT-2 
523. 01 


ENGINE  OIL 


ED  ILT._. 
143.84 


. STILT  . 
276. C7 


.OIL® 

46.753 


MANIFnLD..PPESSURE  *„1 0.914 


OYNO  CONO. 


T3P0UE 

8.8353 


RPM 

585.48 


;VL.BACK  PRESSURE  = 29.029 


INCUCT  ION  AIR,  lA  IRTl. 

59.590 


IAIRT2  TAIPTl 

60.339  127.77 


TAIRT2 

54.584 


ORIFICE  AIR 


TEMP 

81  .500.  .. 


DELTAP 

2.9890 


ORFP 
53 .342 


FLOW 

2389.7 


CEIL  TEMP.  = 75.615 


HFATEo  TEMP  = 81.769 


COOLER  TEMP.*  44.819 


-i  'LMritoSAjwyiirttRTlMWii 


oht 


NASA^LEWlS  . PRELIM-INARY-OA-TA- — _M/_07X7-6- ^CADD.Ell  . _ — J». EC  04/ 07/76  .21:36*46.420.. 

LEANOUT.  T.  25  .iaTDC.._5.9..Jl£G..HUM=.80!5..N.EyXP.At. — : — MCOL..^  .0000  . NO.  „SCANS.  = .5 


FAC  SEX15 


PGM  C003 


ROG  2970 


ENGINE  TIMING  » 

25.000 

DEG._.__.  . -BAROMETRIC-PRESSURE  = 29.220  RATED 

HP.=  160.00 

HC 

RATI  0*  2.  1250 - 

COMB.  AIR 

TEMP 

58.135 

nRESS  _ 

29.213 

CE.M  ... 

11.767 

PRY  FLOW 
52.473 

VAPOR  FLOW 
0.458 12 

PRESS  TOTAL 
14.352 

COMB.  FUEL 

TEMP 

_ 72.320— 

•PRESS 
5.7960  

nENSTTY 
. 44.350  - 

TURBO  FLOW 
5.6960 

FLOW  TRON 
5.0645 

FPIP 
6. 1749 

COOLING  AIR  . — 

TEMP.  . . 

. .tjdel-hood. 

-DEL-HOOD- 

FLOW 

PEL-HUM 

DEW-POINT 

63.204 

-0.037639 

0.89171 

O.GOOOO 

82.854 

52.956 

REL-HUH 

1 

. 82.8  54... 

2 

_.  _.0. 28403., 

HUMIOI TY 
61.114  

T H20  VAPOR 
1.4034 

CORRECTED  HP 
0.79851 

. ENG.  COND... 

..  . F/A  DRY- 
0.096516 

F/A  WET  : _ 

0.095681 

eou.  RATIO. 
1.4405 

BPM-1 

584.70 

RPM-2  : 
580.38 

.TORQUE 

7.0840 

BHP 

0.78866 

■ 

WET  CORRECTION 

FACTOR  = 0. 

87’684  ~ “exhaust  MOLE.  WT. 

r = 26.458 

EXHAUST  density  = 0.068507 

FXHAUST  FLOW  RATE  » B46. 57 

MEASURED  CONC. 
^CORRECTED  GDNC. 

PART  PER  MILLION  WET 
HC  PPM  MOX  PPM  . 

33B8I.  6.5737 

. TO  WET  PASI  S.  ..  — 

CO  DRY  . 
9.2158 
. 8.08  08 

PFR  CFNT 
C02  DRY  . 

6.82780 
^5.9869  . 

02  DRY 
3.3597 
2.946G  

i 

..  ...  HC  , 

..  NOX  . ..  . 

CO 

A 


EMISSION  RATE 
EMISSION  MASS/MCDE 
EMISSION  MASS/RATED  HP 


1.0297  0.30066224  4.9665 

0.017162  1.1037E-05  0.082775 

0.00010726  6.0993E-09  0.00051735 


MODE  EMIS./STD.  CYCLE  7 5.6454  0.0045989  1.2318  ,, 

CAL. FUEL  AIR  PATIO  = 0 .097405  . . MEAS • _ FUEL . A I R RATIO  = 0.096516 
CYL  TEMP  OEG.F 


DIFF  MEAS.S  CAL.  F/A  PERCENT  = 0.92134 


CYL-1 

262.68 


CYL- 2 
275.90 


.CYl-3 

252.28 


CYL-4 

522.41 


EXT  GAS  TEMP  OEG.F  E XT- 1 
. 1474, 5_ 


EXt-2  EXT-3  EXT-4 

..-454.00.-...^ -80.574  . ..392.  28. 


SEXT-l 

529.49. 


SEXT-2 

526.91 


143.33 


ENGINE  OIL  . . EQILT. 

DYNO  COND. 

INDUCTION  AIR  .. 

ORI'^ICF  AIR 
CELL  TEMP.  = 73.183 


. SQI  L.T  ._ 

218.16 


TORQUE  RPM 

4.2124  574.26  


01 LP  - manifold  PRESSURE  1.1  *884 

46.757~ 

' CYL.BAcT PRESSURE  = 29.672 


g 

§ 


I 


I 

i 


lAIRTl 
57 .420 


IA1RT2. 

58.135 


temp  oeltap 

79  .296  - - 1.  1066  .. 


.TAIRTL:  - 
148. 69 

’ ORFP 
53.297 


_..TAIRT2 

54.353 

FLOW 

1487.4 


o 


HEATER  TEMP  = 83  .830, 


CnOLER  TEMP  - 45.253 


NASA^LEW15. 


PGM  C003 


ROG  2971 


LEAkOUT.-I  ,G.Xl25.  nJDCLji_5.9_JlEG-Jd^  — 

E NG  I NE_TI  Mi  NG . .=_  25 . 0 00  _ DEG. B.AKOM EU.IC  .PRES  SURE 


HrnE  g 2.0000 


. NO  ._S.CJ»N.S_* 


29.220  „ rate?  HP.=»  160,00...  _ _ HC  RATIO*  2,1250  __ 


COMB. .AIR 


._.TEMP. 


57.973 


.PRE.SS— 

29.215 


,.CEM 

19.956 


DRY  PLOW.  . VAPOR  FLOW,., PRESS  TOTAL.. 
' 89.656'  0.77936  16.357 


COMB.  FUEL  ■ 'temp  PRESS 

7 2.562  ...S.TAAl. 


.COOLING  AIR. 
R EL-HUM 


...TE.MP 

63 .707 


1 


83  ,56.8. 


_JUD.ELrHnDD_ 

-0.030663 

2 

_Q.28003_-- 


OFVSITV 

66.864 

.OEL-HDOO. 

0.99190 


'turbo' FLOW  FLOW  TRON 
9.9688  8.5118 


J=LOW  .. 

0.00000 


PEL-HUM 

83.568 


FPIP 

6.1581  . 

OEW-POINT 

53.031 


ENG.  CCNO... 


. F/A  OR.Y._ 
0.095578 


_F./A  WET  . 
0.096769 


HUMIOITY  * H20  VAPOR  CORRECTED  HP 
.61,259  ___  1.6067  . 1.1667 

FQU.  PATIO  RPM-1  . RPM-2  ..  ..TORQUE 

' 1.6265  1208.1  1210.3  5.0005 


8 HP 
1.1502 


WET  CORRECTION  FA*" ^JR.  = 0.85666  EXHAUST  MOLE,  V!T,  = 26.522 


exhaust"  OENS ITY  * 0.068673  EXHAUST  FLOW  RATE  ■ 1632.1 


PART  PEP.  MILLION  WET 

MEASURED  CONC. HC  PPM  . NOX  PPM. 

9126.9  20.811 

CDRRECTFD  COMC.,..  TO  WFT  RASt  .S 


CO  DRY 
11.160 
9.5310 


PER  CENT 
C02  DRY 
8.0935D 
6.9122 


02  DRY  .. 

0.27367 

0.23355 


, _ . HC  NOX.  . . CD 

F MI  SSI  ON  RATE  0.66926  0'.3035667  9.9095 

EMISSION  MASS/M'^DE  . .0.086027  _...  0.00065022 

EMISSION  MASS/RATEO  HP  0.00053767  57*^035 

MODE  EM!  S. /STD,  ,C YCL.E..^. 28.298  0.27092  . 27.035 


CAL. FUEL  AIR  RATIO  = 0.097366. 


MFAS...FUFL  AIR  RATIO  * 0.095578  DIFF  MEAS.C  CAL.  F/A  PERCENT  » 2.3726 


CYI  TEMP  OFG.F 


CYL-1 

279.32 


CYL-2 
296. 12 


EXT  GAS  TEMP  DEG. F EXT-l  EXT-2 

1222.6 r;656.00 


165.82 


ENGINE  OIL EOIL.T. 

OYND  C OND . 

INDUCTION  AIR  . 
nPIFICE  AIR 
CELL  TEMP.  - . 73.671 


_.SniLT  

283.27 


CYL-3 
280. 11 

■ 'eXT-3  " 
-65.929 

_01LP  . 

55.265 


CYL-6 
673. 15 

EXT-6 
679. 62 


SEXT-1 
562. 89 


SEXT-2 

560.89. 


TORQUE  RPM 

2.5851 1210.6 


MANIFOLD  PRESSURE  »_8. 3.509 
CYL.BACiT  PRESSURE  = 29.l'23 


lAIRTl 

57.620 

~ TEMP 
79.631 


1ATRT2 
57.973 

PELTAP 
2.0596 53.296  . 

HFATEP  TEMP  = 81 .102 


TAIRTl 
139.  13 

ORCP 


TAIRT2 

56.189 

FLOW 
2 008.0 


COOLER  TEMP  = 66.710 


NASA-iLEWlS PRELIWINARX DATA fl.4/.Q.7./.7.6 ^.CADDEI  I.. R.EC  04/.07/76 . 21!  42s  52.  889 — 5 AC  .SEX15, 

LEANOUT.  t f.  v 'ys'P.Tnr,  sq  pep  HUM=aQg-NE.U.IRAt «ODJE_.=_6.0000  — __I^0t_SXANS_*  .5 


P5H-C00?. 


_R0G_2972„_ 


.ENGINE  TIMING_=_25.OQ0,..—_ ...DEG. : BAR0“E1BI£.. PRESSURE  = 29.220 


CDMB.  AIR  

T,PMP  _ 

58.596 

PRESS - 

29.221 

CFM 

20.180 

DRY  FLOW  . 
89.948 

COMB.  FUEL 

TEMP 

. 72.738 

PRESS 

. 5.7459. 

DENSITY 
44.839  . , 

TURBO  FLOW 
9.6828 

COOLING  AIR... 

TEMP 

.UOELrHQDD 

.OEt-HOOD..  . 

FLOW  . 

64.435 

-0.027953 

0.84937 

0.00000 

PEL-HUM 

1 

_ 82,049 

2 

_ 34. 6 29  a 

HUMIDITY 
.61,530  __ 

X H20  VAPOR 
. 1.4129 

ENG.  CDND._,„.. 

_ F/A.  DRY. 

, F/A  WET.  , 

EOU.  PATIO 

PPM-1 

0*093797 

0.092980 

1.4300 

1196.9 

RATED  HP.=  16Q.00. 

.VAPOR  FLOW  PRESS  TOTAL 
0.79064  14.353 


HC  RATI  0«_  2.  1250  .. 


8.4368 

REL-HUM 

82.049 


1.5376 

RPM-2 
1197.  1 


FPIP 

6.1506 

DEW-POINT 

53.141 


TORQUE 

6.6590 


8HP 

1.5176 


w'ET  CORRECTION  FA'' ''4R- = 0.84725  EXHAUST  VILE.'  WT.  = 26.646 

” PART  PER  VILLI  ON  WET 


MEASURED  CONC.  ...  HC  PPM  N0X  PPH. 

I 9246.919.606 

. corrected.  CONG ..  TO  WET  8A$I  S ; ..  . . _ _ 


PER  CENT 

CO  DRY  C02  DRY 

11.179  8,0531 

9,471 2,. 6,8229  . 


EXHAUST  DENSITY  * 0,068993 


02  DRY 
0,26687 
0,2261.0 


EXHAUST  FLOW  RATE  » 1437,5 


...e 


EMISSION  RATE 
, E?«ISSION  .HASS/MOOE 
EVTSSIOM  HASS/RATED  HP 
_ MODE  EHIS. /STD.  .CYC.t,£..3. 


;HG  ..  NOX.  ' : CO  ... 

0.47719  0i0033538  9.8842 

0.023859  . 0.00016769  0.49421  ; 

0.00014912  1.0481F-06  0.0030888 

7,8485  0.069870  . 7.3543 


CAL. FUEL. AIR  RATIO  “..0.098127_  . ME  AS ,..  E.U.EL  A IR  RATIO  = 0.093797  OIFF  HEAS.G  CAL.  F/A  PERCENT  * 4,6163 


X 


, CYL  TEMP  OEG.F  CYL- 1 C YU- 2 
292.59  305.21 


EXT  GAS  TEMP  DEG.F  EXT-l 

...  ...  .1211.0. 


ENGINE  OIL 

DYNO  CONO. 
INDUCT ICM  Alfi- 

pr'ifice  air 


..  EO  ILT_ 
148.02 

throue 

10.175. 


EXT-2 
...  -454.00 


.COILT.. 

227.68 


...  CYL-3 
2'>4. 16 

EXT-3" 

__-26.055 

£11  LP  . 

54.533 


_ CYL-4 
332.91 

"eXT-4 

512.00 


SEXT-1 
576.  79_ 


SEXT-2 

574.93 


RPH 

. 1189.8 

. .IAIRT2, 
58.596 

TE'^P  OELTAP 

79.993  1. 0392 


lA  IP  n 
58.018 


.TAIRTl 

71.755 

OREP 

53.308 


MANIFOLD  PRESSURE 
C YL  . RACK~p“rE  SSURE 


TAIRT2 
54. 603 


.8,4071 

'29.330' 


FLOW 
1441.  1 


CELL  TEMP..  - . 73.858 


.heater  TEMP„=  82.269 


COOLER  TEMP  45.398  . ... 


N ASA-LEWt  S ^.BRE L IMUIARY-DAIA _JlWt/-0Z/J6__—X APQtl  L . 


_R  EC  ,0 4/  07/  76  .2 1 : 46 : 1 1 . 0 4 1„ 

LE  AMOUT  I -C  T.  25  ;.atDCt— 55_aEG_HU-'1»fl.0?JM£U.TP,Al — MODE- i_7.  0000 NO»_SCANS.  » .5 

ENGINE  T1HIHG-?  25.000  .._.__DEG._-_.._RAPOMEJRI£-_P.RESSURE  = 29.210  „ RATED  HP.«  160.00 


FAC  .SEX15  . _ PGM  C003 

HC  RATIO*  2.1250 


ROG  2973 


COMB.  AIR  . 
COMB.  FUEL 
^CCCLING  AIRL 
REL-HUH 
, ENG.  CDND*. 


TEFP  PRESS  CFH  DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

59.55A~“~  29^^^  51.865  0.45302  14.342 


TFMP 

, „ 73. 876 

JENP.,., 


PRESS 
. 5.  7930.  - 

_U.DEL.-HQaO_ 


nir'^SITY  ■ TURBO  FLOW  FLOW  IRON 

94.809  3.9756  5.0675 


64.695 


.^..78,736 

..._..F/A.  D?Y,„ 

0. 097706 


-0.030167 

..  13.395.  _ 

„F/A  WET.. 
0.096860 


FPIP 

6.1647 

DEW-POINT 

52.951 


„.DEl-Hnnn FLOW  REL-HUM 

6.93710  0.00000  78;736 

HUMIDITY  * H20  VAPOR  CORRECTED  HP 
. 61.142  . _ 1 .4040  . . 0.52262 

EQO.  9ATI0  PPM-1  . RPN-2  TORQUE 

1.4583  598.26  602.22  4.5254 


BHP 

0.51550 


WET  CORPFCtT6n'fA€t6r'*‘o:^^^^^  26.378— ' EXHAUST  DENSITY  ^-6.068299  * - EXHAUST  FLOW  RATE  - 840.21 


measured  CONC. 
CORRECTED  CONC 

PART  PER  MILLION  KFT 
HC  PPM  . . . NOX.PPK 
30953.  6,6487 

. TD  WET  BASIS,  .,  ..... 

CO  DRY  . 

9.1569 

8.  1038.,., 

PEP  CENT 
C02  DRY  . 
6,9373 
6.1394 

02  DRY 
3.1974 
2,8297. 

EMTSSirr-  RATE 

EWISSIDM  HASS/MODE  , .. 

EMISSION  MASS/RATEO  HP 
MOPE  Ef*lS./STP.  CYCLE  JS_. 

HC  . . . 

0.93366 
0.015561 
9. 7256 E- 
5.1187 

.NOX 

0.00066477 
...  1.1079E-05 

05  6.9247E-08 

, ...  0.0046164 

CO 

4.9433 
0.082387 
0.00051492 
1.2260  . . 

4 

CAL.FUEL  AIR  RATIO  = .0.095973 

. MEAS. 

F.U.EL  air  RAT  TO 

= 0.097706  DIFF 

MEAS. C CAL.  F/A  PERCENT  *-1.7738 

. . 

CYL  TFMP  PEG.F 

CYl-l  ... 

250.79 

CYLr2 

261.73 

CYL- 3 
240.4? 

CYL- 4 
501.14 

.. 

FXT  GAS  TEMP  D 

EG.F  cxT-l 

1426.3  _ • 

EXT- 2 
-454,00  ... 

EXT- 3 
...  t151.68 

EXT-4 

463.56 

SEXT-i 
...  520.47 

SEXT-2 
516.61  ... 

ENGINE  OIL. 

Fn  T1  T 

SDILT 

.0.11-“ 

MANIFOLD 

,.PRF  SSURE 

* 11.531  . , 

145.21 

358.91 

46.737 

_ — ■ 

. - . 

‘ . . ^ 

DYNP  COMO. 

THROUE 
2.  1170  . 

RPM 

592.86 

. . - — ■ 

CYL. RACK 

PRESSURE 

= 29.394 

. INDUCT  ION  AIR. 

...  lAIPTl 
58  .786 

I AIRT2 

.TAJR.Tl  , - 

TAIRT2  . 

.... 

. 

59.554 

67.964 

54.307 

ORIFICE  AIR 

TEMP 

83.408.; 

DELTAP 
1.0872  .. 

ORFP 

53.301 

F1.HW 

1473.0 

CELL  TE"P.  = 

74.134 

HEATEP.  TEMP  * P0.658 

COOLER  TEMP 

= 45.579 

hb^ 


NASA-LEWI S PRELLMlNARy_DATJL 


JH/JQUJ&— ^CACOEII,. 


REC  0A/07A76  21*57:00.676.. 


FAC  SEX15 


PGM  C003  ROG  2'S7A 


LEANOUT  25  PLOC.  i_E..  I_5.9._I1EG  3./.^— I_i?EE.N._..  M0n.E...5..l.  0000 NO.  SCANS,*  5_ 

ENGINE  TIMING  =-25.000  DEG. BAROMETRIC.  PRESSURE  * 29.210  , . RATED  HP.*  160.00 


HC  RATIO*  2.1250 


COMB..  AIR  TEMP  _ PRESS CFM_ 

57.855  29.209  13.355 


DRY  FLOW 
59.595 


VAPOR  FLOW 
0.51956 


COMB.  FUEL 
.CCCLING  AlR.--._ 
PEL-HUM 


TFMP 

71.500- 

.TEMP 

63.367 


83.538. 


PRESS 
5 . 76  21 


DENSITY 

66.872 


TURBO  FLOW  FLOW  TRON 


UOELrHDQO  OEL-HOOD 

-0.0058119  0.68066 

2 humidity” 

0.32003.  . ..  ,61.325 


3 .9829 

FLOW 

0.00000 


6.3516 

REL-HUM 

83.538 


PRESS  TOTAL 
16.366 

FPIP 

6.1500 

DEW-POINT 

52.906 


% H20  VAPOR  CORRECTED  HP 
1.6013  0.76357 


„ ENG.  COND». 

"wet  CORRECTION  FACTOR  = 0.89100 


F/A.D.RY :...F/A  WET EOU.  RATIO.  RRM-l 

0.10658  0.10566  1.5907  605.96 


RPM-2 

613.98 


TORQUE 

6.3673 


BHP 

0.73662 


EXHAUST  M3LE.  WT.  = 25.810 


PART  PER  MILLION  WET  PER  CENT 

MEASURED  CONC.  . HC  PPM  VOX  PPM ; . C3  DRY  , C02  DRY 

38113.  5.6285  10.660  5.97600 

..CORRECTED  CCIMC.  TO  WET.8.ASIS .. . . _...9.f976  5.3228  .. 


EXHAUST  DENSITY  * 0.066829 


02  DRY 
3.3323 
2.9691 


EXHAUST  FLOW  RATE  * 996.57 


SL> 


HC.  _„.NOX  . . CP  - . 

EMISSION  RATE  1.3609  0.00066269  6.8578  • 

EMISSION  maSS/MOOE  0.022681  1.0708E-05  0.11630 

EMISSIOM  MASS/RATFD  HP  0.00016176  6.6926E-08  0.00071636 

MCOE  FM  IS. /STD.  CYCLE.  ,?l_  7.6608  0.0066617,  1.7008 


CAL.FUEL  AIR  RATIO*  0.1.06,60.. 

MEAS 

..  FUEL  AIR  RAT  10 

= 0.10658 

diff 

MEAS. C CAL.  F/A  PERCENT 

CYL  TEMP  OEG.F 

CYL-1  .. 

287.77 

CYL-2 

302.70 

CYL-3 

282.03 

C YL-6 
256.57 



EXT  GAS  TEMP  DEG. 

F EXT-l 
1062.9,  -- 

EXT- 2 ' 
-656.00  . 

e'xT-3 

.136.29  . . 

E XT-6 
696.76 

"SEXT-l'' 
_ 577.83 

SEXT-2 
576.92  . . . 

ENGINE  CTL  

FniiT 

. S3ILT  ... 

Oli-R  

MANIFOLD. 

PPESSURF  = 

,12.365 

166.32 

295.91 

66.873 

DYNO  COND. 

TDROUE 
".6061 

RPM 

,.606.86  . 

^ ■ - „ 

CYL. PACK 

PRESSURE  = 

29.176 

INDUCTION  AIR 

. lAIRTl  , 
57 .160 

IAIPT2 

57.855 

_TAIRT1.:_. 

107.97 

TATRT2  . 
53.813 

- - ' ■■  — ■ 

OrTfIc'e  AfR’” 

temp' 

_7fl  .713 

delta'p" 

2.0089 

ORFP 

53.325.  . 

FLOW 

1V86.2 

CELL  TEMP.  =73. 

005 

HEATER 

TEMP  = 79.602 

COOLER  TEMP  * 

66.576 

-1.8556 


r 


--  NASA-LEWI-S- 


CA  OD  ELL R E.t  _0  HI  01/Jf>  - Z 2 00 ; 42  .J96  3_ 

.LEANOUT-  2S  nine  r C T sq  deg  hum  « so  r 3/4  T_Dg£N. M.0DE_i_2«.0.0QQ. ^0,_SCAIilS_.»_5 

ENGINE-TIMING  _*  -25.00a.„_ DEG. BAROMETRIC.  PRESSURE  = 29.210  -_ RAT EO  .HP 160-00 


-EAC.  SEX15. 


PGH  _C.OOJ R0G.2975. 


.HC.RAT!.0*_2.  1250 


CCHB.  AIR  . 
CCMB.  FUEL 


T.EMP.„_ 

57.855 


:RRESS-_ 

29.212 


CFM - ..  .DRY.  FLOW  . . VAPOR  .FLOW  . PRE SS  .TOTAL 

23.554  105.11  0.91555  14.346 


jgMp  PRESS  DENSITY  TURBO  FLOW  FLOW  TRCN 

.71.964 ; .5.5916...^ 44.859  ...  12.882  11.416 


JLE-ND 


0 

64.003 

-0.042067 

0.95288 

■ ~ ^iL-HUM  1 

HUMIDITY  * 

0 

j 83.476 

._:i5.06S 

_60.978,. 

ENG..CCKD...  . .F./A  DRY 

_..P/A.WEl_... 

EQU.  PATIO  . 

0 

0.10861 

0.10767 

1.6210 

WET  CORRECTION  FACTOR  = 0.87200  EXHAUST  H3LF.  WT. 

,^.paRT'FERliiLLION",'wET 

..  V.  MEASURED  COMC.,  . ,HC  PPM  _ . 

VOX  PPM  . 

...  CD  DR  V . . 

19324. 

7.8338 

12.748 

....JCORPECTED,  C3NC...T0  WET  BASIS 

.^,.HC  . . 

11.117.. 

MOX . „ 

EMISSION  rate  ”* 

1.2250 

O'.  0016460 

EMISSION  MASS/HODE. 

,,0.22450  .. 

0.00030177 

FMISSION  MASS/PATFO  HP 

0.0014036 

1.9'0'61F-06 

MDDF  F.«IS./STD-  CYCLE  7 

_ 73.8  76 

; .0.  12574 

. CAL. FUEL  AIR  RATIO  =.0.10350 

NEAS.-. 

EU.EL  AIR  RATIO 

CYL  TEMP. DEG. F 


. CYL-l 
285.09 


CYL-2 

304.78 


FXT  GAS  TEMP  PEG.F  EXT-l  EXT-2 

. . 1571.8..  ..  -454.00 


CY1.-3 
290 .88 

FXT- 3 
185.27 


0.00000 

H20  VAp't 
1 .4003  .. 

RPM-l 

1199.9 

= 25.'689‘ 

PER  CENT 
C02  DRY 
5.7147n 
5.8553 


14.251 

2.6126 

0.016329 

38.878 


CYL-4 

362.15 

EXT- 4' 
618.43 


REL-HUM 

83.476 


1.1353 

RPM-2 

1202.1 


FPIP 

6.1449 

DEW-POINT 

52.886 


TORQUE 

4.9088 


BHP 

1.1215 


EXHAUST  OENSITY  * 0*066514 


02  DRY 
0.684  75 
0.59710 


EXHAUST  FLOW  RATE  ■ 1765.7 


fU- 


01 FF  MEAS.C  CAL.  F/A  PERCENT  *-0.099335 


SEXT-1 

599.62 


S EXT-2 
597.98 


ENGINE  Dll ..EalLT- 

149.91 


DYNO  COND. 
INDUCT  ION  AIR. 
ORIFICE  AIR 


TOROUE 

6.6103 

IMOTl 
57  .303 

TFMP 

79  .066 


.SOILT_ 

271.62 

PPM 

1196.5 

IAIPT2 

57.855 

DELTAP 

1.0494 


OIL“ 

54.597 


JMRTl 

78.005 

OPFP 

53.298 


MANIFOLD. PRESSURE  *_9.5270 
CYL. BACK  PRESSURE  = 29.291 


TAIRT2 

54.007 


FLOW 

1449.3 


HEATEo  TEMP  =80.665 


COOLER  TEMP..=  45.398 


CELL  TE'*P.  * - 73.414 


. NASA-LEHIS _.P.RELlHlNARY_i?ATA 0<f/07/76  CADDEIT R.EC.  94/07476  .22:  01:  07,579... FAC.  SEX15 PGM  ,C0Q3 ROG  2.976. 

LEANOUT  21  BLDClI-l -L_5.9-JI££.  WUl_»_  80-7-37 4 J_3PE.N M0PlE_.-_6.  00QQ NO.._SC.A.NS  ,«_5 

_ ENGINE  TIMING  - .25.0Q0 DEGl.  RARO.ME.TRIC.  PR.ESSUPE,  = 29.220  .,. RATED  HP.»  160. QO 

..  COMB.,  AIR  _ ._  . ..TEMP  ____  .PRESS CFM ... PRY.  ELOHr..,.  .yAPQR .FLOW.  PRESS  TOTAL 

58.054  29.220  23.984  107.03  0.93323  14.359 

COMB.  FUEL  "temp  PRESS^  DENS"lTY  ^'^VuRBn~FL6’w“  FLOW  TRo¥'  f PIP 

-.  . -72.044__ .5.6880_.  4<».857  12.994,  11.566  6.1452 

- CCCLING.  AIR.  TEMP___ UDEL-HOnn  OFL-HOnP FLOW  . _ RFL-HUM  _ DEW-POINT 

64.048  -0.019927  0.97612  0.00000  83.034  52.936 

REL-HUH  1 2 HUMIIITY  H2n  VAPOiTcORRECTED  HP'"  " 

- -.  83.034 0.27603.  -.„_..61  .335  1.4016  1.2566  . 

- i'M".  COND,. F/A  DRY  F/A  HfT ,EQll.  RATIO  RPM-1  RPM-2  TORQUE  _ BHP  _ _ _ 

0.10807  0.10713  1.6129  1203.2  1204.0  5.4172  1.2410 

WIT  CORRECTION  FACTOR  = 0.3696a  ' T "fxHAUST  M3L¥71j1^  25.721“'”  ' EXHAtTsT'OENSli TY“  « 0.066597  'EXHA^UST ' FLOW  TAfF"^nT^^ 

PART  PER  MILLION  WET 

MEASUPEO  CONC. HC  PPM  , \I0X  PPM 

19127.  7.6988 

_CORRECTED.  CONC,  .TO.  WET.  BASIS 


HC  NQX  CO  _ . _ ____  . _ 

1.2325  '0.0016443  14.517  ^ -•  

0.061623  ..  8.2215E-05  0.72593  _ _ 

0.00038515  5 ;I384E-07  0*0045364' 

20.  271 ,0.034256  . 10.801 . . . . 

CAL. FUEL  AIR  RATIO  = 0.1.0.8.98_.  REAS..  FUEL.  AIR  p,ATIO  = 0.10807  ./  DIFF  MEAS.E  CAL.  F/A _PERCE NT  *.  0. 84223 

CYL  TEMP  OEG.F  CYL-1  . CYL-2 CYL-3  CYL-4  __  • 

279.05  299.T4  285.74  424.20 

EXT  GAS  TEMP  PFG.F  EXT-l  ‘exT- 2 ' " “fxt- 3 ' ‘"  ' 'f*XT-4  “ SEXT-i  TeXT^ 

. . 99  1.65..  ._.  -454.00__.__H8,30 193.57  , . ,,_590.23 .5.88.32 

ENGINE  OIL  . , . . E3IL.T.  _.^ __,  SDILT Oilp  . MANI  FOLD  PRESSURE  =.9.5294  _ _ 

149.44  -318.70  54.861 

PYND  COND.  TTPOUE  RpM  ~ ' 'CYL.BACirPRESSURE”=“2“9.215“’  ' " 

4.2412  . 1195.9 

.INDUCTION  AIR._  lAIRTl  , IA1PT2,  .TAIRTl  . TAIRT2 

57.484  58.054  121.57  54.278  ' ' 

ORIFICE  air  TFMP  OELTAP  OP.FP  FLOW  - 

. 79.131  . ...  1.0517  53.342  1450.7 

CELL  TFCP.  = 73.405  HEATE.P  TE'-'P  = ao.  456  COOLER  TEMP  = 47,160 


EMISSION  RATE 
EMISSION  MAS S/ MODE  . 
EMISSION  maSS/RATFO  HP 
_ MODE  E*'I.S./STD.  .CYCLF._? 


PER  CENT 

Cn  DRY  , CO?  DRY  . 02  DRY 

12.819  6.6923  0.61778 

11.141_, 5.8161  0.53690 


KC  RATin=_2.  1250 


FAC  SE.)fl5 


PGM  C003  . ROG  ?978 


A'A$A-LEMI5 -PRELI MJ fclAR1t_DAIA_ J)AyQZ/-7A_._.CADDEJ J REC  04/ 07/ 76  22: 07: 22^.032 

LEAwnUT  25,  8TDC _I..£_r  59  DEG  HQM  ^ BO  9 3/4  T OPf^N  HflPF  » T.OPOp  _ , NO. _SCANS_*  ,5  .' 

-ENGINE-TIMING  .=  25.000  .DEG. BAROME.TR  IC.  PRESSURE  = 29.220  . RATED  HP.=  160,00  HC  RATIO*  2.1250 


COMB.  AIR 

..  TEMP  

PRESS 

...CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

59.554 

29.218 

13.588 

60.616 

0.53108 

14.354 

• 

COMB.  FUEL; 

TFMP 

PRESS 

DENS  ITY 

TURBO  FLOW 

FLOW  TRON 

•FPIP 

. ..  73.183 

.3.7  561. 

44.827 

3.9755 

6.5286 

6.1731 

CCCLING  AIR 

_.-..TE.»'P. 

-UDEL-HQQD 

. OEL-HO'^0 

FLOW 

RFL-HUM 

DEW-POINT 

64.955 

-0.032104 

0.92797 

0.00000 

79.040 

53.056 

, - ■ . 

— W--  . ,,  , , 

REt-HUM 

2 

HUM  13 ITY  : 

* H20  VAPOR 

CORRECTED  HP 

..  . 79.040  

-13.317  - 

61.329 

1 .4083 

0.31056 

EING.  ccro. 

. F/A  DRY 

. F/A  WFT 

EQU.  RATIO. 

PPM-1 

RPM-2 

TORQUE 

BHP 

0.10770 

0.10677 

1.6375 

608.88 

611.82 

2.6419 

0.  30629 

WFT  CORRECT  I ON 

FACTOR  = 0.89860  EXHAUST  M3 LF.  WT. 

= 25.742  ' 

EXHAUST  DENSITY  “=  0.066653 

EXHAUST  FLOW  RATE  »' 1015.3 

PART  PEP.  MILLION  WET 

PFR  CFNT 

• 

MEASURED  CONC. 

HC  PPM 

NOX  PPM 

CO  DPY 

C.02  DRY 

02  DRY 

41073. 

5.1615 

10.351 

5.78050 

3.7364 

CORRECTFD  COMC. 

TO  WFT  BASIS 

9.  BO  18 

5.1943 

3.3575 

. . .... 

. HC 

. NOX 

cn 

$ 

EMISSION  RATE 

1.4971 

0.00062364 

6.8567 

EMISSION  mass/mode 

0.024952 

1.0394E-05 

0.11428 

EMISSION  MASS/PATcn  HP 

0;00015595 

5.4963F-08 

0.0007142A 

MODE  EMrs./STO. 

CYCLE.  T 

. 8.2080  . . 

0.0043309 

1.7006 

...  ' , , 

, 

CAL. FUEL  AIR  RATIO  = 0.10't21._ 

- NEAS.  FUEL  AIR  RAT  ID 

= 0.10770 

niFF  MEAS 

.£  CAL.  F/A  PERCENT  = 

-3.2477 

CYL  TE«P  DEG.F 

CYL-1 

.CYL-2 

.CYl-3 

CYL-4 

269.97 

287.01 

265.47 

358.46 

- - r'.--  -n.  . 

..... 

. 

EXT  GAS  TEMP  DEG.F  FXT-l 

EXT- 2 

EXT- 3 

FXT-4 

SEXT-i 

SEXT-2 

. 1388.4,. 

-454.00  ... 

..169.70  . 

632.14 

597.37 

595.25 

ENGINE  OIL  . , 

. , EDILT.  .. 

SDILT 

-DIL®  . .. 

MANIFOLD  PP.FSSUBF  = 12. 

794 

147.13 

266.40 

46,841 

DYNO  CONO. 

TORQUE 

RPM 

CYL.BACK  PRESSURE  = 29. 

526  “ ~ 

10.9  67  ...  - 

604.44  

...  ..... 

INDUCT  ION  AIR. . 

lAlPTl 

1AIPT2  . . 

TAIRTI  . _ TAIPT2 

5p.f,5n 

59.554 

80.947 

54.267 

nRIFICE  AIR 

TPNp 

DF.LTAP ' " ' 

OPFP 

FLOW 

....  - „ . 

■ 

- . 80.000  _ 

.2.0642  ... 

53.301 

P009.3 

CELL  TE'‘P.  = 74.133  liEATf^P  TEMP  = BO. 783  COOLFR  TEMP  = 


HASA-LEWIS. P-fiLELIMIJaAR.Y_DAJA 04/07/76  CADDEll  REC  0V07/76  22*  ll!  21,643  __FAC  SEX15  • . PGM  C003  R0G.2979 

I FAK'PUT  2’i  BTOCI.C  T 59  nEG  HUH  ^ 80  TH  1 1/2  T OPEN  MnOE  = l.OOOO  NO.  SCANS.  = 5.  

engine  TIMING  = 25.000 DEG. aABDMETAlC.  PRESSURE  *29.220  .RATED  HP.=  160.00  HC  RATIO*  2.1250 


COMB.  AIR  . 

. . ..  TEMP.  ...  . . 

.P,RESS_._.  _ 

. CFM  ..  . ..  . 

. PRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

60.240 

29.213 

15.182 

6 7.700 

0.59215 

14.352 

COMB.  FUEL 

TEMP 

73.734 

PRESS 

...5.7402... 

OEMS  ITY 
...44.813 

TURBO  FLOW 
3.9777 

FLOW  TRON 
7.3417 

FPIP 

6.1524 

COOLING  AIR, 

TEMP 

udel-hopd 

oel-hood. 

FLOW 

RFL-HUM 

PEW-POT NT 

6 5.485 

-0.027122 

0.84439 

0.00000 

76.989 

53.006 

RFL-HUM 

1 " ' 

76. .989. 

2 

.41.102 

HUMIDITY 
..  61.226 

% H20  VAPOR 
1.4060 

CORRECTED  HP 
1.0897 

ENG.  COND. 

F/A  ORY 

F/A  WFT 

EQU.  RATIO 

. RPM-1 

RPM- 2 

TORQUE 

BHP 

0.10845 

0. 1 0750 

1.6136 

614.70 

615.12 

9.1759 

1.0740 

WET,CORPECTrONl=ACTnp“="0^9010i  EXHAUST* MOL E.’Hf7  = 25.698  EXHAUST  DENSITY  = 0.066539 

PART  PER  MILLlnN  WET  PER  CENT 

HEASUREP  CONC.  HC  PPM  . NOX  PPM  ...  CO  DRY C02  DRY  02  DRY  . 

45614.  4.7495  10.467  5.34400  4,2903 

CORRECTED  CONC.  TO  WET  BA^I.S  ^ . . . . , _ .9.  43 12..._..,...4.  B150  ........  3.  8661  , ,,  . „ ..  , . 

■ . ' ' I 

■ ■■  HC  CO  

EMISSION  RATE  1.8614  0.00064244  7.7829 

EPISSICN  MASS/mOOE  0.031023  . 1.0707E-05  0.12972  . 

EMISSION  MASS/RATEO  HP  0,00019389  6.6921F-08  0.00081072 

MODE  E*MS./STD.  cycle  -.10.205  0.0044614  . 1.9303  .....  . , . . . 

CAL. FUEL  air  ratio  = 0.10.563.-  NEAS*..  EUEL.  Al  R RAT  10  = 0 .10845  01 FF  MEAS  . C CAL . F/A  . PERCENT  =-2. 5968 

CYl.  TEMP  PEG.F  CVI.-l  ....  CYL-2  CYI.-3  CYL-4  . 

259.48  278.89  258.95  396.53 

EXT  GAS  temp  OEG.F  EXT-L  EXT-2  *"  *’  EXT-3  FXT-4  SEXT-1  SEXT-2 

999.76 - .-454.00  . ...  .176.20  .644.63  569.32 566.67 

ENGINE  OIL  E.niLT._ SOILT OILP  _ MAN  I FOLD  PRF  SSURE  f 1 3.  147 

144.62  423.16  47.161 

DYMO  COMO.  TTPOHE  RPM  CYL. BACK  PRESSURE  = 28.915 

6.  1134  . 607.92,  . . 

INCUCTICN  AIB- ...  lAIPTl  ..  .1 A I RT2  . ...  TA I R T1  . . TAIRT2 
59.563  60.240  53.570  54.362 

OrTfICE  air"  TEMP  DELTAP  ORCP  ELOW 

80.646......  2.043?,,.  53.427  lF'’fl,6 

CELL  TEMP.  = 75.181  HEATER  TEMP  = 79.560  COOLFR  TEMP  = 46.790 


f 
.P 


EXHAUST  FLOW  RATE  * 1136*7 


-«• 


TOiroijro  ' 


isiVrftiOnsisWswt- ! -ii* 


. NASA-LEWI5 PRELI  M I NAPJt_OA.tA ._0,4AQI/.T5^ C AQDEI 1 — 

-LE AMOUT.  25_ HTrtr  f f.  T 59  DEG  _HUa_»— aO_:S.  1 l/2--T.-01LE^-M0.D£ 

_ ; EKGIME,.TIMLMG.-= -25.00.0  .__  _DEGj — — fiAROME-TRLC,  PRESSURE  = 29.220 

..  COMB.  AIR. 

COMB.  FUEL 


PEC  -04/0T/76.  22*  I4i  04..855  . 

i.OftOQ NQ._S.C/IlNS.  »_J5. 


FAC. SEX  15 


. PGM.CPOB  . . RDG.2980 


RATED  HP.»  160.00  »C . R ATIOjl  2»  1250 . 


TFMP 

.PRESS-.. 

CFM—  . 

..DRY.  FLOW  .. 

VAR.QR  FLOW 

PRESS  TOTAL 

60.303 

29^233 

25.297 

112.79 

0.99219 

14.360 

TEMP 

. ..73 .716- 

PRESS 

5.681,1.  

DENS  ITY 
„ 44.813 

TURBO  FLOW 
13.64B 

FLOW  TRON 
12.214 

FPIP 

6.1446 

ft 

TPMP 

_UOELtHQGD_ 

OEL-HOOD- 

_.-ELOW 

. REL-HUM 

.DEW-POtNT_  ..  .. 

66.274 

-0.021310 

0.954  26 

0.00000 

77.297 

53.176 

PEL-HUM 
_1ENG.  COMO. 


1 2 HUMIDITY 

. J7.29.7.! 30.189  61.578  .. 


X H2n  VAPOR  CORRECTED  HP 
1.4140  . 1.4863  ..  . . 


....  F/A  DRY... 
0. 10829 


_..,F/A  WET. 
0.10735 


EOtJ.  PATIO  P.PM-1 
1.6163  1201.7 


RPM-2 

1203.2 


TOROUE 

6.4006 


BHP 

1.4645 


WET  COPFECtlON  FACTOR  = 0.86538 


YxHAUST  M3LE.  WT.  * 25.707 


EXHAUST  DEViSITY  » 0.066562  EXHAUST  FLOW  RATE  * 1892.9 


PART  PER  MILLION  WET  PER  CENT 

MEASUREO  CONC..  . HC  PP”  .,_..N0X  PPM.; CO  DRY  ..  . C02  DRY 

20971.  7,2437  13,004  6.5783D 

....CORB.ECTEd  CDNC.-.TC  .WET...  BAIIS 11,25.4^ — .5,6927  

1”  _ _ . „ HC  . _ _ NOX -CO 

1.4251  0.0016317  15.465 

0,26126.  . 0.00029914  2.8353  . 

0.0016329  1.8696E-06  0.017721 

85.942 0.12464  ...  42.  192  ... 


02  DRY 

0.64160 

0.55523.. 


-Ui 

...  c 


EMISSION  RATE 
EMISSION  MASS/MQDE  . 
EMISSION  MASS/RATED  HP 
.MCDE  E.M.1S./ST0.  CYCLE-.?. 


CAL. FUEL  AIR  RATIO  = .0.  LLQIl—..  r*EAS._EUEL.  AIR.  RATIO  = 0.10829  .P.1FF..MEAS.C.CAL  ,...F/A  PERCENT.-  2.233?..  

.CYL  TEMP  DEG.F 


. CYL-1  .. 
298. 13 


CYL-2 

319.39 


EXT  CAS  TEMP  DEG.F  EXT-1 

. . - . . _ 942.65. 


_ EOILl. 


ENGINE  OIL - 

OYNO  CONO. 

.INDUCTION  ALR. 
OPIFICF  AIR 
CELL  TEMP.  = 75.447 


EXT-2 

..—-454.  OC  .... 
.301LT 


14  8.98 

TDPDUE 
0. 34563 

lA IPTl 
59.783 

TF«P 
60.893  „ 


322. 16 


. .CYL-3 
303.24 

"Vxf-V 

.459.39 

_aiLP._ 

54.577 


, . CYL-4 
264.07 

"TxT-4 

747.86 


SFXT-l 
. . 640.87, 


SEXT-2 

639.84 


PPM 

1202.2  

I41PT2 
60.303 


OELTAP 
1 . 0644 


...TAIRTl 

105.5? 

ORFP 
, 53.432 


.,M  AN  IFOLD  .PRE  SSURE  „»  _.9,  8.609  , 
CYL. BAC*  PRESSURE  * 29.239 


TA1RT2 

54.713 


FLOW 

1457.0 


M’^ATE?  TEMP  = 79.338 


COOLER  TEMP  = 47.965 


. NASA-LERIS- ,£R£U  MI  NAfLY_DAlA___ — W70?./.7£_ ^CAD.D.EM-_ RECL  0A/Q7/.76  22-  14?  25.836. ... 

LE ANOUT, 25l  Brnr.  i >.  T 69  . DEG  HUM_=_8Q_Jg-.LaZ2JLnj»JjUiO.D.E_^.Q.Q.QQ„^^  .5 

ENGINE  TlMlNG-x  .25.000 -DEG . . ■■■--JARQHET-RIi: -PRES SURE  = 29.220  RATED  HP.*  160.00 


...FAC.  SEX  1 5 


.PGM_C003. RDG  2981. 


HC  PATIO* ,2.  1250. 


COMB.  AIR 

TEMP. 

60.330 



29.2^7 

_ i,r.n 

25.665 

114.41 

COMB.  FUEL 

Te^*p 

73.938 

PRESS 

, - 5. 6781.-. 

DENSITY 
..  .44.807 

TURBO  FLOW 
14.130 

.COOLING  AIR- 

TPMP 

UDEL-HOQD. 

.DEL-HOnO 

.ELOH 

66. 327 

-0.021864 

0.  87704 

0.00000 

REL-HUM 

1 

77.153 

2 

16.442 

HUMIDITY 

...el.53.5 

T H20  VAPOR 
1.4131  . 

ENG.  COND. 

F/A  DRY__ 
0. 11061 

F/A  WET— 

EQU.  PATIO 

RPM-1 

0. 10965 

1.6510 

1202.2 

. 

VAPOR  FLOW  PRESS  TOTAL. 
1.0057  14.357 


FLOW  TRON 
12.655 


FPIP 

6.1419 


PEL-HUM 

77.153 


DEW-PniNT 

53.151 


1.8085 


RPM-? 

1202.3 


TORQUE 

7.7841 


BHP 

1.7818 


WET  CnPPEGTinN  FA:._‘rK-=  0.87407 
. NEASUBEO  CQNC., 


TxIiAUST  MUEv  wf.  25.571  • " EXHAUST  OEV SITV  =' 0. 066210  EXHAUST  FLOW  RATE  - 1934.3 


P(\RT  PER  MILLION  WET 
HC  PPM  ...  NOX  PPM 
21260.  7. 0897 

CCPRECTEO.  CDNC.-.TC'.  HET  , P.ASI  S__.,^ 


Cn  ORY 
12.958 
. 11,327 


PER  CENT 
C02  OPY 
6.54460 
5.7205  _ 


La4 

O 


P2  ORt 

0.75371 

0.65880 


EMI SSI ON  RATE 

EMISSION  mass/mode  

EMISSION  MAS  S/P AT EO  HP 
_ MCOE  EMIS./STO.,  CYCLE  3; 


HC  - 

1.4763 
0.073817  . 
0.00046135 
24.2  82  ... 


Mox  cn  . 

O'.  0016310  15.906 

R.1596E-05  0.79530 

5. 09‘98E-07  0.0049706 

0.03399B  U. 835 


CAL.EUEL.AIR  RATIO  = .0.11022... 
CYL  TEMP  DEG.F 


MEAS...EilEL  AIR  RATIO  = 0.11061  OIFF  MEAS.C  CAL . F/A  PERCENT  =-0.35246 


V 


. CYL-1 . 
291.  80 


CYL- 2 
313.44 


.CYL-3 

297.09 


CYU-4 

386.28 


EXT  GAS  TEMP  DEG.F  EXT-l 
- _ ...  1349.4. 


EXT-2  FXT-3 

r454. 00 . .406.67  .. 


EXT- 4 
546.05 


SEXT-1 

628.25... 


SEXT-2 

626,74 


ENGINE  OIL,—  ..-- EQIL.T__ 

149.14 


.S.OILT... 


-101.64 


.QILP  . 
55.0?;i 


OYNO  COND. 


TO POD 6 
8.0432 


RP  M 
1195.4 


. M AV  I FOLD , PRE  SSURE  ? ..9.  9603 
CYL. PACK  PRESSURE  = 29.323 


IN'OUCTICN  Alit lAIPTl 

59.P43 


I A IRT2 
60.330 


TA  IRTl 
57  .3  50 


TAIRT? 

54.706 


PPIFICE  AIR 
CELL  TEMP.  = 75.642 


TCMP 
80.822  . 


DPLTAR 

.•>.0122 


nppo 

53.282 


HEATER  TEMP  = 79.303 


COOLER  TEMP  = 47.702 


FLOW 

1983.9 


. N ASA-LEWli. BRELI MIKA&Y_DAl1A 


JCAPDIJJ RPC  ,QAAQT/.76^,22?  I8s  52,6.U„  . _ ... 

LEAMaUT  ?«i  RTnC  I r.  T 89  OP r.  HUM  = 6Q  , r_  l_.l/-2.X-.Q.PPN.Jir.0.E.^^^  ...  ....  NO.  ..SCANS.  = 

ENGINE  .T  IH  IMG.  =..2  5.000  ... DFG  . RA  ROHE  TRIG  PP.ESSIIRP.  =,  29.220  RATED  HR.*  160.00 

. COVB.  AIR  . 


FAC  SEX I 5 


PGM  C003 


RDC  2982 


. HC  RATIO*  2.125Q. 


TEMP 

5B.117 


.PRESS. . 
29.216 


CFM_. 

15.376 


DRV._  FLOW  . 
68.682 


VAPOR  FLOW  PRESS  TOTAL 
0.60255  16.350 


COMB.  FUEL 

COOLING.  AIR 

RFL-HUM 


TFMP 

71 .322.. 


PRESS 

._.5.73.9D, 


DFMSITY 

66.876 


TURBO  FLOW  FLPHTRON 
3.9851  7.6067 


FPIP 

5.1758 


_TEMP 


63.562 


UnEL-HOOD 

-0.022696 


_DFL-HCOD_ 
0. 92880 


FLOW 

0.00000 


R El -HUM 
83,569 


DEW-POINT 

53.156 


_ 83.549 


2 HUMiniTY 

0.27603 61.601 


X H20  VAPOR  CORRECTED  ,H2 
1.6166  0.68627 


ENG.  COND.  F/A  ORY  . F/A  W FT  .....  . FOU.  RATIO  RPM-l 

0.10813  0.10718  1.6138  622.55 


PPM- 2 
622.56 


TORQUF 

5.7006 


BHP 

0.67573 


WET  CPRRFCTI  nif  FACTOR  = 0.89524 
MEASUPEri  CPMC. 


EXHAUST  MOLE.  WT.  = 25.717 


FXHAUST  density  = 0.066588 


EXHAUST  FLOW  RATE  * 1168. 7' 


P-4RT  PER  MILLION  WET 
HC  PPM  ...  NOX  PPM 
62940.  5.3135 

.CORRECTED  C.*^NC.  .TO  MET  BASIS . 


Cn  DRY 
10.716 
9.5913 


PEP  CENT 
C02  DRY 
5.63090 
6. 8620 


02  DRY 
3.8528 
3. 6692 


HC  NOX  CO 

EMISSION  RATF  1.7708  0.00072633  7.9987 

EMISSlo^|  HASS/MOOE  0.029513. 1.2106E-05  0.13331 

EMISSION  MASS/RATED  HP  0.00018666  7.5659E-08  0.00083319 

MODE  FMIS./STO.  CYCLE  * 9,7082  0.0050660  1.9838  ..  .. 


CAL. fuel  air 

RATIO  = 0.1.Q666 

meas. 

F.UEL  AIR  RATIO 

= 0.10313  niFF 

MEAS.e  CAL.  F/A  PERCENT 

CYL  TEMP  DEC.. 

F CVL-1  

. CYL-2,  .. 

CYL-3  . 

CYL-4 

268.66 

273. 70 

269.57 

498.77 

EXT  GAS  TEMP 

DEn.F  FXT-l 

EXT-2 

EXT-3 

EXT- 6 SEXT-1 

SEXT-2 

1?  16. 2 

-656.  00  __ 

356.67  .. 

722.03,  569.63 

567.06 

ENGINE  OIL  ... 

FOIIT 

SO.ILJ 

OILP  _ , 

MAM  IF0L0„  PRE  SSUPF  : 

= ,13.062  _ , 

166.16 

318.32 

66.945 

PYNO  CONO. 

TOPOUE 

PPM 

CVL.BACK  PRESSURE  ^ 

= 2 8.696 

7.7768 

617.66  . 

INDUCTION  A1.R 

14  IRTl 

IAIPT2.  . 

. ..TARTl. 

TAIRT?  - 

57.668 

58.117 

52.30? 

54.813 

ORIFICE  AIR 

TfP 

OELTAP’ 

FLOW 

. . „ 78.19?  

. 1.0382  _ 

53.265 

1442.9 

CELL  TEMP.  = 


HFATF»  TE«P  = 79.039 


cooler  TEMP  = 68.663 


72.622 


rot 


" n ' 


_ NAS4-LEWIS eRELIMIiJARY._DAtA 

LEANOUT-  25.  BIPCl  -I  -g-L-LOja 
_ ENGINE  TIHIN3  ■__25.0Q0  _ DEG^_ 


_a4/.Q7y_76_._C  ADD  E 1 1. 


_JiEcl04/  07/76,  22?_52s_43..6l1A. 
r.  mivi  - 0 g 1 1/2  T GLQS  MODE  oooa N.O*_Sj;.A!!)S_-_JL 


. EAC_.SEX15 


PGM  C003 


ROG  2.983^ 


,BARCHEiaiC.J>RESS.UR£.  =»  29.230. 


rated  .HP.;- 160.00  . HC  AATIP*  2,1250 


. COMB.  AIR. 
COMB.  FUEL 
..COOLING  AIR. 

PEL-HUM 
. ENG.  COND. 


TEHP 

97.5A7 

TEMP 

.75.66.9U- 

_.TEMi> 

99.179 


PRESS- 


29.228 


,.CFM_ 

11.543 


-LiR/_FLaw. 

47.922 


VAPUR-  FLOW  PRE  SS  ..TOTAL 
-8.513aE-05  14.358 


PRESS 
-.5. 86 59. 


DENS ITY 
44.762  . 


. IDEL-UdOD—DEL  -HQ30- 
-0.024355  0.91496 


TU9B3  FLOW  FLOW  TRON  F PI  P 

3.9714  - 3.D423  6.1962 

-..FLOW  RELrHUM DEW-POINT, 

0.00000  -0.0046485  -31.592 


1 2 
. .-0.  0046485:.  . . 44.898 


HUMIDITY 

..-0.312436 


T~  H2D  VAPOR  CORPFCTED  HP 
-0.00028558  0.58324 


F/A  PRY 
0.  063484 


F/A  WET. 
0.063405 


EO'J.  .BATIO  RPM-l 
0,94753  579.66 


RPM-2 

582,78 


TORQUE 

5.0922 


BHP 

0.56202 


WET  CORRECTION  FACTi^  = 0.89143  EXHAUST  M3LF.  WT.  = 28.811 


EXHAUST  DENSITY  * 0.074599  ~ EXHAUST  FLOW  RATE  * 683.17 


.MEASURED  CONC. 

17697. 

.COPRECTED  CDVC.,..TD  WET  BASIS 


EMISSION  RATE 
EMISSION  MASS/ MODE  . 
EMISSION  mass/rated  HP 
. MOPE  EM  IS  . /STO.  ..CYCLE.  T 


PART  PEP.  MILLION  WET 
HC  PPM  . NOX  PPM 


36.570 


MC  - 

0.43405 
3.0072342 
4.5214E-05 
2.3797 - 


C3  DRY 
1.1560 
. 1.  0305 


PER  CENT 
C02  nPY 
10.5040 
9.3635  - 


02  DRY 
4.825/ 
4.3018 


- 

(S> 


. -NQX.  ..  ... ..CO  

0.0029730  0.51112 

4.9550E-05  0.0085186 

3.3969E-07  5.3241E-05 

0.020646  0.12676 


CAL.FUEL.AIR  RATIO  = 0.063821  . MEA5  ._F.UEL  .AI R RATIO  = 0,063484  OIFF  MEAS.E  CAL.  F/A  PEPCENT  » 0.53085 


CYL  TEMP  OEG.F. 


CYL-1. 

248.48 


EXT  GAS  TEMP  OEG.F  EXT-1 
. 57  2*01_. 


ENGINE  CIL  . — 

DYNO  COND. 

INDUCT  ION  A1R._ 
nPIFICE  air 
CELL  TEMP.  = .75.323 


ElILT 

153.72 


CYLr2.  ..._ 
283.26 

ext’-T 

-326.65—- 

SDILI— 

220.46 


CYL-3 
271. 18 

'ext- 3 
-122.42. 

- QIL*  . . 
45.937 


. CYL-4 
418.74 

f'xT-4 

,554.93 


SFXT-l 

-548,88- 


SEXT-2 

.545,  34. 


TDROUE 

5.04C5 

lAlRTl 

93.923 

TE‘'P 
79  .455 


RPM 

575.76  . 

IAIRT2  .. 
97.547 

DFLTAP 
0. 092209- 


TAIRTl 
122. 19 

PREP 

53.287 


manifold.  PRESSURE  .=  .11.758 
’ C YL .BA Cl^ PRE  SSUR F ' « 29.400 


TAIRT2 

100.49 


FLOW 

329.55 


si 

S 

© 

C5  ^ 

'I® 

■ 


heater  TEMP  = 129.42 


COOLER  TEMP  = 128,46 


NASA-LEVl-i^--— EREIlMlNAfLt-OAIA- MZCL77JrfL___CADOEIJ._ RECL  04/07/ 76_22.: 5.6: _ .Fa;  SEX15  . ..  PGM  C003  ROO  2984. 

lEANCHIT  21  BrJC-J.^.J_IQOJ?E.r,_  HUM_  g_  CIOS  MODE  « 2.0000 NO.  SCANS  « 5 . 

ENGINE  T1MING...sl.25.000__.._.  DEl._l__.BARQHEISaX..PPES5URE  * 29.220 . RATED  HP.*  160.00  HC  RATIO*  2. 1250 


COMB..  AIR TEMP. PRESS .OR  Y FT  OH.  _.VAP0R.FLOH  PRESS  TOTAL 

97.719  29.210  19.002  78.524  -0.0016524  14.355 


COMB.  FUEL  TEMP  PRESS  OENSITv’  TURBO  FLOW  FLOW  HoN  ’f PIP 

74.107  5.8047 44.803  7.3585  6.0035  5.1635  . . 

COOLING  AIR , _TEME JOFL-HflOO  DEL-HOOD  FLOW  __  . PEL-HUM  _ OeW-POINT 

97.607  -0.035475  I. 0539  0.00000  -0.054591  -32.577 


RFL-HIIM  ~ — * H2b  VAPOR  CnRRECTEO’HP  ' 

. -i_  -0.054691  _ , _43. 816 _-0.rt7lL  ,_-0. 0033732  1.1992  . 

ENG.  CONO.. : M/A.  dry: E/A  WET EQU.  RATIqL  PPM-1  _ RPM-2  _ T0R0UE„  BHP 

0.076359  0.076360  1.1397  1207.7  1209.1  5.0255  1.1556 


WET  CORPECTION  FACTOR  = 0.85402' * EXHAUSrMlLE".  WT.  * 27.975'  ~ EXHAUST  DENSITY  » 0.072438  ” EXHAUST  FLOW 'RATE  ■ 1168^2 
PART  PER  MILLION  WeT~  • ~ PER  CENT 

MEASUREP  CONC. HC  PPM  ...VOX  PPM  . . _ CO  DRY_  C02  OPY  , . ,_02  DRY  

• 2319.6  52.400  5.3013  11.3940  0.14599 

_CORRECTED_COM.C...TD  WFT..RASIS..  4,5274 9_.7309  _ _0. 12469 _ 


. ..  . HC NQK  Cn 

EMISSION  RATE  0.097285  0.0085750  3.8399 

EMISSION  , MASS/MOPE  . _ 0.017836 0.0015904  0.70399 


EMISSION  MASS/RATEO  HP  ' 0.00011147  ~ 9.9401E-06  0.0043999  " 

MOnF_EMlS./,iSID.:jCJtCLE_i-  5. .8670.. __0,66257  10.476  . __  

CAL. FUEL  AIR.  PATIO  * 0.078964...  MEAS._FliEL  AIR  RAT  10  =.  0.076359  . OIFF.MEAS.C.C.AL.  F/A  PERCENT  ■ 3.4121 

CYL  TEMP  OEG.F CVL-1,  . .CYL-2 __CYL-3  . . . C.YL-4  _ _ _ 

273.09  297.95  237.13  554.22 

FXT  GA.S  TEMP  OEG.f’  Fxf-1  " 'exT-2  " " ''eXT-V'  ‘ "eXT-4  " SFXT-'l  'sliTf^  " " 

735.62  . -418.20.. _2l.50.7_.,  _ 572.46  _._533,47 531.85... 

ENGINE  OIL  . . ElILT S3ILT  _ OIL’  _ MANIFOLD  PRESSURE  = 7.7131 

153.45  350.70  54.949 

DYNO  COND.  T3R0ME  RPM  ’ C YL.  BACK  PRE  SSURE"V^'^  3^^  “ ~ 

. . 10.009  ,_.1201.l : ... 

JMCUCT ION  AIR lAIPTl  IA1PT2  TAIRTl  .TAIPT2 

99,920  97.719  173.86  102.23 

ORIFICE*  AIR  TP'P  ~ OELTAP  ~ OPFP  ’•  FLOW  ~ ' 

...  _ 77  .811  . 2.0050  53.279  1986.0 

HFATEP  TEMP  = 156.64  ..  . CPOLER  TEMP  =_  137 ,70 . 


CELL  TEMP 


73.334 


NASA-rLEWIS- 


PRPi  IMINARY, 


LEANDUT  25  -BTOC  i_.£.-L-lO.Q  0£G-ttr!L 


rAnnFVt  P EC.  J04/.a?/_76_22s  5AUi7.^4.&6L. 

n r 1 I/?  t CLOS  MODE.:-  ,fe^OQQQ_ _JMJ*_StAf!lS_?_5_ 


..F  AC  . SEX  1 5 


PRM  C003. 


ROG  2985 


ENGINE  -TIMING  *_25.il00- 


J)E: 


__JAilOMElEiIL.PR-ESSME  = 29.2201  RAtEO  .HP.,?!  .16Q.*Q0,, 


HC.RATia«_2,l250 


- - COMB. 

AIR 

TPMP 

PRESS : 

JCFM 

, DRY. FLOW  . 

..  VAPJIR  FLOW.. 

TRESS  TOTAL. 

97.650 

29.216 

19.323 

79.833 

-0.0016860 

19.352 

COMB. 

FUEL 

TEMP 

PRESS 

DENSITY 

TURBO  FLOW 

FLOW  TRON 

FPIP 

-73  .-716- 

5..  8097 

_99.813 

7.9997 

6.0576 

.6.16  71.. 

-COOLING  AIR. 


PFL-HDM 


TEME— 

97.A95 


IIDEL-HQCID- 


-0.035978 


.DEL-Honn.- 

0.92382 


.FLOW  _ 

0.00000 


RFL-HUM 

-0.055065 


DEW-POINT  _ 
-32.582 


1 2 
..-0.055065._.  ..19.939. 


HUMIDITY 
_-0. 19783. 


* H2D  VAPOR  CORRECTED  HP 
-0.0033998  _ 1.2759 


ENG.  COND.  F/A  DRY:.-—...  F/A  WE.T _ EQ'J.  PATIO  _ RPM-l 

[ 0,075S76  0.075880  1.1325  1206.9 


.RPH-2 

1207.6 


TORQUE 

5.3505 


BHP 

1.2290 


WFt  CORRECTION  FACTOR  - 0.85161 
? MEASURED  CONC... 


EXHAUST  M3LE.  WT,  = 28.016 


PART  PER  MILLION  WET 
HC  PPM  ..  ...VOX  PPM. 
2236.9  63.332 

, COR REC TECL  C 3 VI1.-I3. . W ET  .8 A Sl.S...... 


CD.OPY  . 
5.2860 


PER  CENT 
C02  DRV 
11.9190 


EXHAUST  DENSITY  » 0.072591 


02  DRY 
"0.10699 


EXHAUST  FLOW  RATE  ■ 1189.0 


>0 


' EMISSION  RATE 
EMISSION  ; MASS/MODE  .. 
EMISSION  HASS/RATEO  HP 
J MODE  EH  rS;./St  D.-..C YCLE-JI- 


. HC  . 


. 9 ,.5  0 1 9.,  72  05  ... P . 0 ? 0 6 3 „ 


Nox.,..  . 

0.095061  0.0089233  3.8695 

0.0097530  .0.00094617  0.19398 

2.97O7E-05  2.7885E-06  0.0012092 

.1.563.5,  0.  18590  .-.--.2.8791 


CAL. FUEL  AIR  RATIO  =*  Dl. 0.7.901 8..  . MEAS .-FUEL  AIR  BAT  10  *.  0 .075878. 
CYL  TE“P  DEG.F. 


01EF_MEAS..e_jyik»  f /A.  PERCENT  * 9,1378 


CYL-.l. 

279.23 


FXT  GAS  TEMP  DEG.F  FXT-1 
...  ..-  1069.2- 


ENGINE  OIL 


OYNO  CONO. 


EDIL-T— 

153.06 


CYL- 2 
297.69 

~i'xT-"2 

-959.00- 

_saiLi._ 


..  CYL -3 
287.03 

EXT- 3 ~ 
...-80.3  23 

01L?.._-. 


CYL-9 

919.69 

e'xT-9 

81.777 


SEXT-1 

.526.73 


SEXT-2 

525.07 


MANI  FOLD.  PRE.SSURE  «_7.7213. 


-26.756 


55.109 


TOPOUE 

7.7696 


RPM 

.1210.7- 


, INDUCTION  .A1R__.  lAIRTl  ..  1AIPT2 TAIRTl  ... 

98,<>12  97.650  168.28 


CYL. BACK  PRESSURE  =29.575 


....TAIRT2 

103.00 


ORIFICE  AIR 


TF^'P  DELTAP 

77.360  1.0568. 


ORFP 

53.201. 


FLOW 
1956. 7 


- -HEATER.jriME.-=  162.78 


COOLER  J.EMP_»_13S  .50-. 


CELL  TEMP.  —72. 880  . . 


MASA>LEWli 


PRPt iMIWAftV  DATA 


jnuoiaA. 


.cahoell 


.L E AN-OUT-  HTOf.  t /.  T too  PEG  HJM  » 0 * 11/?  T CIOS  MODE. «_I«0J.Q.Q— 
ENGIME  -t  I'l  TMP  » 7S.nno  npf;.  ; BAROHE-IHJ.C_-PP-ESSURE.  il. 29. 23Q 


JBdC..SEXl-5.- 


PGH  _Cfl03.  RDG  2988 


-RA-T.ED 


IC.  RATIO«  Z*125J) 


COMB.  AIR  — 
COMB.  FUEL 


_J£MP 

97.495 

TEMP  ' 


-PRESS— 

29.228 


-£E*L— 

11.751 


PRESS 

.5.R626- 


OENSITY 

-44.813 


-DRY -.FLOW 
48.908 

TURBO  FLOW 
3.9794  . 


_ VAPDR.  FL  OW  PRE  S S IOTA L - 
-0.0010332  14.358 


..XOOLING  AIR- 
RE  L^HUM 
EWG.  COND. 


-JEMP- 


97.927 


—UDEL-HOnO- 

-0.028506 


-DEL-HOOD FLOW 

0.93074  0.00000 


anw  TROW 
3.1113  -- 

BEL -HUB  - - 
-0.053757 


FPIP 

-4.1577 

DEW-POIWT- 

-32.552 


--J0..D53J57-. 


2 ~ HUMiniTY  * H20  VAPOR  CORRECTED  HP 

U.932 jr-0.14359 -;0. 0032972.  .0.55287  ..  , 


vJ 


J 


J 


-E2A.DRY-——- -E/A  WET EQU.  . RAT.LQ..  RPM-l 

0.063616  0.063617  0.9^949  601.56 


BPM-2 

601.02 


TDRQUE 

5.4922 


BHP 

0.62907 


WET  CORRECTION  FACTOR  =«  0.87210  EXHAUST  M3LE.  WT.  * 28.809 

PART  PER  MILLION  WET  PPR  CENT 

MEASUPEO  COMC.- . ,HC  PPM.  NOX  PPM  . — .CQ  ORY—  ..C02DRY  . 

15942.  33.495  1.5501  10.8240 

.CORRFCTEO  COMC./TT) -WET  BASIS  1.3518 9.4393  . 


EXHAUST  DENSITY  » 0.074593 


02  ORY_ 

3.9136 

3.4130-_- 


E'XHAUST  flow  rate  » 697.36 


-W-- 


o 


EMISSION  RATE 

EMISSION  MASS/MOOE 
EMISSION  MASS/RATED  HP 
MODE  EMIS./STD..  CYCLE  -.2.1802  0.019303 


..  HC  NOX 

0.39913  0.0027796 

0.0066521  4.6327E-05 

4.1576E-05  2.8955E-07 


CO 


0.68441 
0.011407  , 

7.1292E-05 
0.  16974  ... 


CAL.FUEL  AIR  RATIO  = 0,066684  ..  MEAS..  EUEL  A|H  RATIO  =0.063616  OlFF  HEAS.C.CAU.  F/A. PERCENT  • 4.8225 


CYL  TEMP  OEG.F 

CYL-1. 
258. 10 

CYL-2  . 
292.19 

. . CYL-3 
283.18 

CYL-4 

380.72 

— 

EXT  GAS  TEMP  DEG. 

F EXT-i 
1306.6  . 

B'AT-Z 
^454.  00  - 

"ext- 3 

. _ t52.210 .. 

FXT-4 

504.94 

SEXT-l 

..500.0Q_ 

“ SEXT-2 

497.58 

ENGINE  OIL  ..  .. 

.-EDILt.-.  

151.41 

SniLT  - 

. OILP 

manifold 

PRESSURE  ? 

11.349  , - 

404.89 

46.537 

OYNO  COMO. 

TOPOUE 

1.7642 

RPM 

590.92 

CYL. BACK 

PRESSURE  = 

29.401 

INDUCT  ION  AIR  . 

lAfRTl 

99.015 

IAIPT2 

97,495 

TAIITI 

137.08 

TAIRT2 

99.078 

OPIFICE  “AIR 

TFMP 

77.882 

DELTAP 

1.0579 

0RF9 

53.339 

Flow 

1463.5 

CELL  TEMP.  = - 73.822 


HEAT ER.  TEMP  =147.71 


COOLER. TEMP  = 124.64 


. M&SA^tEWl-S _BRELIHINAR3( 

LEANOUT  2i  flUf.  T C T lOQ- 

_ ENGWE..TIRlN&_*.25.0Qa — 

. COMB...  AIR  . - — TEK-P 

100.A9 


>TA  n<>/OT/7fc  CAnnPTT  REC  jOA^ 37/761  Zis  liVLiJiiJaib — 

r.  . ot  a/a  t rincpn  mode  - i.OQQQ __lia._SCMS_ii_i. 

n^r..-  ' RARnHFTRTC  PRESSURE  = 29.230. _.^ATEO  LHP.,.*;.  16Q,.00. 


sEjas. 


PGM  CO03. 


R0G.2990 


HC  RAfio«_2.  1250 


...PRESS CFM_._. 

29.236  10.i76 


DRY  FLDM  _ v1:_VAPI0R.  F10W  - PRFSS . TOTAL. 
43.-209  -0.0'0028837  ' 14.359 


CCM8.  FUEL  TFMP  P' 

. _..75.207 .—5 

COOLING.  AIR  ^ lE'lE J 

/ 100.70  -0 

PEL-HUM  1 

.-0.015978  ..,_3 

. ENG.  COF'D..  — J/.A..0P.Y. — f. 

0.092073  0 

MET  CORRECT  I ON  FACTOR  = 0.89638 


PRESS  DENSITY  TURBO  FLOW  ' FLOW  TRON  F PI  P 

5.8278 .44,774..  . ,.3.9708  . . ' 3.’9*784  . 6,1743. 


_J1E?1E 

100.70 


..-0.015978 

_,J=/A..0P.Y... 
0. 092073 


.IDFI  -HOOD DEL.-HOOD. FLOW  . _ 1.REI--HUM 

-0.0044281  0.95588  0.00000  -0.015978  -31.847 


37,264 


HUVniTY  7 H23  VAPOR  CORPtCTEO’  HP 

-0.046716  -0.0010728  0.82533 


£/A„WET_ 

0.092073 


__  EaU..RAT,I0  . RPW-,1 
1.3742  601.44 


_,.RP“-2 

603.05 


' torque.  . 

6.9257 


BHP 

0.79310 


EXHAUST  M3LE.  HT,  » 25.768 


PART  PER  MILLION  WET 

MEASURED  CONC. HC  PPM .N0X.P.PM.- 

; 21838.  13.714 

CORRECTEG.  C3NC._  TO  .WET.BASIS — 


..CO  ORY 
I 8.0488 


■ PEP  CENT 
. C02  DRY 
' 8.0989D 


EXHAUST  OENSITV  » 0.06930B  EXHAUST  FLOW  RATE  * 680.84 


_02  DRY 
'2.7543 


J.I,  2148 „_T,  2597  __  .._l2,4689 


EMISSIOM  RATE 
FHISSIOM  MASS/HDDE 
EMISSION  MASS/RATEO  HP 
MODE  EMIS./STO...CYCLE.JE 


. HC  ._NOX...  ^^.CO 

0.53377  O.OOlllll  3.5662 

0.0088961 1.B519E-05  0.059436  . 

5.5601E-05  1.1574E-07  0;00037148 

2.9264 _:.0,007J16Z  .0. 88447...__ 


MODE  EMIS./STO...CYCLE.JE_._ 2.9264,. _:.0,  007.7162.  .0,88447.. 

CAL. FUEL  AIR  RATIO.  = 0..0883.43 MEAS ...EUEL.Al R R.ATIO  = 0.092073 

CYL  TEMP  DEG.F.  CYL-I  ..CYL-2  ,CYL-r3  . . _ CYL-4 

276.03 


DIFF  MEAS.C.C_AL,  F./A  PERCENT  *-4.0503 


..CYL-2  . 
289.20 


.,CYL-r3  . 
266.89 


CYL-4 
362 . 59 


EXT  GAS  TEMP 

DFG.F  EXT-i 
7<i7,  ] ^ 

-394,19 

~Exf_"3 

-183.16 

EXT-4  SEXT-l  SEXT-2 

.1329.71  479.18 _..476,92  _. 

CMGIME  CIL- 

EOILI 

148.64 

SOILT 

330.92 

OIL?  _ . . 

45.753 

_ MANIFOLOlPRESSURE  _*_10.,6.17_  ..  . 

OYNP  rOND. 

TORQUE 

RPM 

CYL. BACK  PRESSURE  = 29.341 

1.7786 

. .586.62 

.......  , . v-l; 

INDUCTION  AIR_  . MIRTl 

IAIPT2.  ..  . 

.TAIRTl  . 

TAIRT2  .. 

102.02 

100.49 

74.999 

104.10 

: PRTF.ir.ETaiV’ 

TEMP 

DELTAP 

DRFP.  ' 

” FLOW 

, 78.828 

, . 0. 094009.. 

. .53.299 

„ 334.74 

CELL  TEMP.  = 

-Z5.296  ..._  . .. 

. ..JdEATER.  IEM2..*  132.17 

. COOLER.JrEME.J!jl35 .61  _ . ^ . 

2TS  -- 

*=i  S 

.Sl- 

^ P 

|5' 

-If. 


.NASA-LEHI5 __gRE LI H INARY  DATA 

LEANO.UT  ?5_BTOCJ  £ T IQO  DEG  HJM  » 

: ENC U' F._T  I <1 1 N G„s-. 25.000 PEG.  ^ 

- COMB.  AIR  TEMP..  . ..  ...PREJ 


LdlJJb . CAflD.El.L_.  . REC  0A/0T/T6  238  17:28.668  

3/4  T CLOSED  .MODE  « 2.0000  NO.  SCANS  « S 

-BAPOHFJUIi-  PR.E^SUFE  i. 29.230.  _ RATED  HP.*  .1.60,00 


FAC  SEX15 


P6N  C003 


HC  RATIO*  2.1250 


rOMP.  FUEL 


.,  TEMP.. 
99.843 

TE  KP  ~ 


—PRESS— 

29,219 

~~PRESS 

._J*.783J. 


19.090 

’densTtv”' 

.—  .44,842  . 


..  COOLING  AIR IEMP__k 

99.455 


J1D.EI.-HQPJJ—— DEL  - HOO  D. 
■0.036B09  0.95896 


PEL-HUM  1 

- . r-0.  022914—  . ^ 5 

ENO.  .COND, F/A  ORy_.. _F 

0.085600  0 

WET  C ORPE C T i ON  FACTOR  * oI 8^550 

PART  PER  MILL 
MEASUREP  CPNC.,  . HC  PPM  , ,N 


HUMIDITY 


_ORY.  FLOW  __  VAPJJR  FLOW  PRESS  TOTAL 
7fl;82T  -Q.00073987  14.360 

~TUR80  ^OW'’'  FinH“TRO>j  " » IP  ‘ 

.8.1903  6.7477  6.1665  . _ 

—FLOW  _ . _ REL-HUM  _DEW-POINT 
0.00000-0.022914  -31.987 

~r'H20  VAToiTcORRECfEO  H»“  ‘ " 


r-0.  022914— .^  52.777— _rO.  065701  _-0. 0015087.  ..  1.2029 


-F/A  WEI-.— FQU..RAT,IO._  RPM-l  _ RPM-2  T0R3UE_. BMP 

0.085601  1.2776  1202.9  1203.4  5.0505  1^1568 


EXHAUST  M3LE.  WT.  * 27.244 


PART  PER  MILLION  WET  PER  CENT 

MEASURED  CONC.,,.  HC  PPM  , ,NOX  PPM  , . CO  DRY..  ...  C02  DRY 

4294.2  44.046  8.8V47  9.48770 

CPPRECTF|VCONC._T.O.WET  BASIS___ ^7.5666_ _8.  1168 


EXHAUST  OENSITY  * 0.070541 


.02  DRY  . 
0.16166 
0.13830 


EXHAUST  FLOW  RATE  « 1213. 


EMlsSir*'  RATE 

EMISSION  MASS/MODF . 

EMISSION  MASS/RATEO  HP 
MODE  EMrS./STO..j;YCL.E_S 

CAL. FUEL  -AIR  RA.T.IO  =.J),  088.69  0_ 


„HC  ..  — NOX  . . .-..CO 

0.18702  0.0063586  6.6641 

-0.034286 0.3011657.  1.2217 

0.00C21429  7.2858E-06  0.0076359 

_ 11.278.  .___0.48572  10.181  _ 


ME AS._EUEL— AT  P.  RAT  I0^».  0 .085600- 


P.IFF..  HEAS  ,C  .CAL  . _F/A  P.ERCENT  ^ 3*6(»9.^ 


r CVL  TEMP  PEG. F.  . 

CYL-I.  . 

_ -Cn-2 

--  CYL-3 

. CYL-4 

1 “ ' . 

287.04 

300.46 

286.52 

387 .45 

EXT  GAS  TEMP  -OEG. 

F fXT-I 
-1413,1-. 

EXT -2 
-407.22.  - 

EXT- 3 

.-425.84  - 

EXT- 4 ' 
. 412.17 

1 ENGINE  OIL- 

-BULT 

SOILT 

OIL,?. 

MAVIEOLD 

E . 

148.89 

411.59 

54.969 

1 OYKO  COMO. 

TOROUF 

1.2745-- 

RPM 

.. 1189,4 

CYL.BACK 

1 INDUCT  ION  JILfi-. 

lAIRTl 

-IA1RT2 

-TAIRI.! 

_TAIRT2 

[• 

101.22 

99.843 

55,175 

103.59 

SEXT-1 

jA73.U_ 


SEXT-2 

.472.36 


OPIFICE.AIR 


OELTAP 


ORpa 
.53. '267 


,——--76.191 1.0315.-_.-_53.267  . 

CELL  TEMP.  = 72..702  HEATFP. -IJEMP,  = 1 12.J.9 


FLIVS 
_.  1440  i 9 


COOLER  TEMP  = -126.34 


NASA-LP.WIS. PRFI  tMARY  OATA 

LFAMOUT  25  BTDC  t E T lOQ 
ENG!ME.TrMING_»„25,000  . .PE&» 

CQHB.  AIK 


J2MQX/JA J:A0DE1I__  REC,  04«7/7.6  _23s.irs50L.lAA 

L-Jiniie..?  .6«9000 ._*|3>_.SC_A.NSjf>_5 

^RAROMETIIC  .PHESSURE  = 29.230  RA.TE3  HP,*. 160.00 


FAC  SEX  15 


PGM  C003 


30G  2992 


HC  RATIO*  2.1250 


COMB.  FUEL 


XOOLING.  AIR. 


TEMP- _ 
99.611 

TEMP 

_72.667.. 

_.TEMe___ 

99.336 


._J?RESS._ 

29.235 


, .._vCEM.:_ 

18.908 


ORT.  FLOW  ._VAPOR  .FUOW  . PRESS  TOTAL 
78..081  -0.0010687  14.356 


PRESS 

._5.7B46___  _ 

UDEL-HOOD 

-0.0085795 


DENSITY 
.44.841.,  . 

_Df  L-H00n 

0.94845 


TURBO  FLOW  FLOW  TRON 
; 3,  1267  6.6007 


.flow  .. 

0.00000 


REl-HUH 

-0.033639 


FPIP 

6.1668 

DEW-PDIVT 

-32.207 


R EL- HUM 


..  ENG.  CONO... 


I 

..-0, 033639  _ 


2 HUMIDITY 

19.46A_.  ,.-0.095806 


* H20  VAPOR  CORRECTED  HP 
.-0.0022000  1.4017 


.F/A  DRY... E/A  WET EQU.  .RATIO..  RPM-l 

0.084536  0.084537  1.2617  1201.7 


RPM-2 

1202. 9 


TORQUE 

5.8922 


BHP 

1.3482 


MET  CORRECTION  FACTOR  » 0.85132 


EXHAUST  MDLF.  HT.  = 27.325 


PART  PER  MILLION  WET 
MEASURED  CONC...„  HC  PPM  NOX  PPM 

4404.4  44.270 

.C0RREC7E0_C0Mt.,.T0  .WET  BAS  IS  . . ..  . 


PER  CENT 

. Cn  DRY  , C02  DRY 

8.7776  9.5774D 

. 7,4726  . 8.1535 


EXHAJSr  DENSITY  * 0.070751 


.02  DRY 
0.14787 
0.12589 


EXHAUST  FLOM  RATE  « 1196,9 


O 


EMISSION  RATE 
EMISSION  MASS/MOOE 
EMISSION  MASS/P ATED  HP 
,;MO0E  EMI  S../STO., CYCLE. J?  _ 


. HC  . ..  ._  MOX  ..  . . cn 

0.18925  0.0063054  6.4931 

0.0094625  0.00031527  0.32466 

'5.9140E-05  1.9704F-06  0.0020291 

,„3.1126  0.13136  . 4.8312  _ 


CAL, FUEL  AIP  RATIO  = 0.088547 


ME  AS.,  FUEL  .AIR  RATIO  = 0.084536, 


DIFF  MEAS.C  CAL.  F/A  PERCENT  = 4.7448 


iCYL  TEMP  DEG. F 


CYL-1 

235.46 


EXT  GAS  TEMP  OEG.F  EXT-1 

. _ _ . ..._  1086.8 


lENGINE  OIL 


lOYNO  CONO. 


INDUCTION.  ALR 


ORIFICE.  AIR 


EQILT  . 
148.90 

foROUF ’ 
1.9298 

lAIRTl 

101.  01 

TEMP 

76. 103 


CYL-2  .. 
299.23 

’ EXT-2  ■ 
-454.00  . 

.SOILT 

0.77603 


RPM 

1201.3 

I AIPT2 
99.611 

OBLTAP 
3. 0116 


CYl-3 
285. 50 

EXT- 3 
-454. 00 

..  OIL  P 
55.269 


TAIRTl 

50.135 

ORFP 

53.302 


CYL-4 
3 51.29 

EXT -4 
-73.821 


SEXT- 1 
.,..466.24  _ 


SEXT-2 

465.17 


.MANIFOLD  PRESSURE  =„  7,6480 


CYL.BACK  PRESSURE  = 29.231 


TA1RT2 

103.42 

FLOW 

2410.4 


CELL  TEMP. 


72.453 


HEATFP  TEMP 


122.86 


COOLFR  TFMP  = 126,87 


N AS A-LEk IS— M£US INABY  DATA _DS/.QmA- 


_£ADDf  1 J_ P ECL  jD<t/.Qiy  IS-  23.-:2a.:il^U«- _£At.SEW5 


PGH_C0QS  ...«?5_2’93- 


LEAMOUT  ZS-BlPr  I f T i no  r>FR  HUM  - ox  vs  T j:U}S£lL-J!n»E-iLJL^ 

. E NG INE.  T 1 M ING.._.-25  .00,0  .^ jao^EIilC-PAtSSUBE. 2.9.  23.0. 


_M£1._S£A!».S_5_5 

AATE3  -HP,.*-  ISO.,lQO- 


HC  RATIO-  2,1250 


. COMB.. AIR 

COMB.  FUEL 


__JE.M^P. 


.PRSSS- 


98.2^7 


29.229 


__CF,H_.. 

10.687 


DRY_ELOk _._y.APDR_FLOk.-_PBESS  JOTA.L. 

'66.205  0.00020666  16.355 


TEMP 
„73. 061- 


PRESS 

_5..82ai. 


.COOL  I MG-  A.IB- 
p EL-HUM 
..  ENG  . COMO  . - 


-JEMP- 


98.825 


__uDEL=ttnaQ- 

-0.018563 


DENSITY 
-.66,830 

_DEL-HQOD- 

0.95363 


TURBO  FLOW  "FLOW  TRON 
_.3.9T92.  - -3.9566 


-FLOW  --- 

0.00000 


REL-HUM 

0.011960 


FPIP 

„.6.i72  8.. 

_ OEk-PO  I.NX 
-31.252 


0.011960 6.2006 


_f/A,  DRY.- 
0.089655 


..E7A  . HET-  - 
0.089655 


’hUMIOITy”  * H20VAPCR  CORRECTED  HP 
_-0.03269Jl  -,  0.00075069.  0.56922 

EQU.  RATIO  _ RPH-1  --  - 

1.3352  603.66  602.58 


TORQUE. 

6.6005 


JBHP 

6.52877 


WET  COBRECTION  FACTOR 
MEASURED  CONC... 


0.87226  ’ EXHAUST  m’oLE".  WT.  * 25.957 


ExSAUST-0EMSTT-rV-6:W^9^^  EXHAUST-FLOk  RATE  ^'690.00 


PART  PER  MILLION  WET 

_h:  ppm,  NOX  P.PM  . 

, 22628.  12.316 

.COPRECTED  CDNC.-.TD  WET -BAS  IS..  


EMISSICN  RATE 
EMISSION  MASS/MODE 
EMISSION  MASS/RAT  ED  HP 
MODE  EMI  S./STD.  -CYCLE-S.. 


HC  . 

0.55557 

0.0092596._ 

5.7871E-05 

-3.0659 


. CO  DRY— 
a.  2669 
-.  7,2090_  .. 

__Mnx  . 

0.0010113 
1.6855E-05 
1.0536E-07 
_0. 3070228 


PER  CENT 
C02  DRY 
8,35110 
_7.286l  ... 


O 


02  DRY 
2.1656 
. 1,8715. 


CO 


3.6112 
0.060187 
0. 00037617 
0.89566 


CAL.FUEL  AIR  RATIO  . .0 .09-1.615  ...- MEAS.--EUEL.-.M  R RATIO  * 0.  089655 

CYL  TEMP  DEG.F 


01 FF-  MFAS-.C  ..CAL.,  .F/A . PERCENT  - 2 .1911 


CYL-1_. 

267.65 


EXT  GAS  TEMP  DEG.F  EXT-1 
1836.1- 


ENGINE  OIL 
OYNO  C^NO. 

INDUCTION  AIR- 
ORIFICE  'AIR 
CELL  TEMP.  = ...72.916 


Eni  LT  - 
167.65 


TOROUE 


lAlRTl 

99.895 

TEMP 

75.265 


CYL-2 

CYL-3 

CYL -6  _ 

280. 17 

261.30 

532.80 

EXT-2 

EXT -3 

EXT-6 

-.-626.  72L 

-656.00.._ 

...292.13 

SQILT  _ 

56.858 

OILP 

66.869 

manifold 

RPM 

- 591.86. 

'cyl.bacF 

1 AIPT2 

. TAIRTl 

TAIRT2 

93.267 

63.892 

102.61 

OELTAP 

' ORFP 

FLOW 

....  1.0315. 

53.350 

1660.9  _ 

SEXT-1 

..635.,86_ 


SEXT-2 

.633,65. 


HEATER.  TEMP  = 151.77 


COOLER.  TEMP  =..128,68. 


..  NASA-LEWI5 —_£RE1JM 
- LEANOUT.  25.. 

ENGI.ME  TIMING_a...25.00.0 


!» EfiL04/<a/jii-  23.!2aU3.jr29_  - 
,..Oi)Q.O. _.NQ..-S.CA!!IS_f'_5_ 


FAC..SEX15 ... 


BA.«U3WEIA.1£ -PRESSURE.  - 29.230.._.  , AATEP  .HR,-.  16Q,Q0.  . 


,h:  ratio*  2 


COMB,  AIR. 

-TEMP... 

PRESS 

-CFM 

- DRY. FLOW . . 
51.319 

VAPOR- flow. 
0.00061316 

PRESS  TOTAL 

99.956 

29.229 

12.415 

14. 357 

CO«e.  FUEL 

TEMP 

PRESS 

DENSITY 

TURBO  FLOW 

FLOW  TRON 

FPIP 

-- 

7A.293___. 

5,7952 

..44.793  . 

3.9764  . 

5.0495 

6.1719.  . 

-COOLING  AIR.. 

JEMP 

UQEL=HOmi 

_J)EL-HODD- 

_FLOW 

REL-HUM 

DEW-POINT 

99.65A 

-0.028229 

0.94679 

0.00000 

0.029062 

-30.862 

REL-HUM 

1 

2 

HUMIDITY 

t H20  VAPOR 

CORRECTED  HP 

- ■ 

- ■ ■ - , 

0.029D52.„ 

,.  43.3  50. 

-0.033636 

0.0019206 

0.39140 

ENG.  CONO.  . 

._.F/A  DRY  .. 

. .E7A  WET. 

EQU.  RATIO 

RPH-1 

RPM-2 

TORQUE  BHP 

0.09839A 

0.098393 

1.4686 

603.30 

605.64 

3.2753  0.37624 

WET  CORRECTION  FACT3R  = 0.88611  EXHAUST  MOLE.  WT. 

= 26.332 

EXHAUST  DENSITY  * 0.068179 

_ . 

. ^ 

V ...  . 

_ . . . . * r -JT.'  ? 

. . 

>ART  PER  MILLION  WET 

PER  CENT 

. — - 

HEASUPED  CONC.-  . 

. HC  PPM 

.NOX  PPM 

.CO  DRY  .. 

C02  DRY 

02  DRY 

31719. 

6.3406 

9.8615 

6.  8313D 

2.9002 

.CORRECTED  CDMG..i 

TO  wet  0ASIS 

• 

8.7384. _ . 

,6..  05  3 3 

2.5699 



HC  .. 

NOX 

CO 

EMISSION  RATE 

0,94147 

0.30062383 

5.2451 

^ ,■ 

EMISSION  mass/mooe 

0.015691  .. 

1,  0397E-05 

0.087419 

EMISSION  MASS/RATED  HP 

9.8069E-05 

6.4982E-08 

0.00054637 

-- 

.“ODE  EMIS./STO.. 

CYCLE 

..  5.1615  

0.0043322 

. 1,3009 

■-  ■ ■ 

. 

CAL. FUEL  AIR  RATIO  * 0,099216  MEAS..EUEL  AIR  RATIO 

* 0.098394 

OlFF  MEAS 

.t  CAL.  F7A  PERCENT 

CYL  TEMP  OEG.F  .. 

CYL-1.  . - 

CYL- 2 

C YL- 3 

CYL-4 

263,70 

277.24 

255.51 

428.35 

EXT  GAS  TEMP  deg 

.f"  EXT-  l' 

EXT- 2 

"ext-3 

EXT-4 

SEXT-i“ 

''SKT~2'  ' ■ 

; ' - ■ 

. 1A02.0 

177.46  . 

-454,00. 

271.52 

419.^7 

417.50 

ENGINE  OIL 

— EQILT.  . 

SDILT  ..  .. 

OILP 

manifhld  pressure  * 11. 

478 

145.89 

309.98 

47.049 

“ 

DYMO  COND. 

TORQUE 

RPM 

CYL.BACk'pRESSURF  i"  29. 

320 " 

0.77768 

605.82  . ... 



INDUCTION  A1R._. 

. lAIRTl 

IAIRT2 

TAIRTl 

TAIRT2 

101.63 

99.956 

86.419 

102.  87 

nPlFICE  AIR " 

~ TEMP  ~ 

DELTAP*' 

ORFP 

FLOW 

- 

...77.396 

1.0245  

53.298 

1434.5 

CELL  TEMP.  = 7A 

.036 

HEATER  TE.MP 

= 147.18 

COOLER  TEMP  * 127 

.06 

EXHAUST 


PQM  C093 


1.1250 


FLOW  RATE 


NASA-l 5WI5- 


_PREl  HINARY-DAliL 


S1M..0JJJA JCADnx.U REC,  QA/07/76.  23  :30j,A2,.6l.A 

L FAmquT  25  9J.R(L^jLJr.A0QJ)£^^^^^^  MODE  « ?.onnft „_NQ . _SC ANS_?._5 

FNGINE  TIMI5iQ_i.25.Q0O. nEG.,l__ BAROmSH  l£.  PR.ESSURE  * 29.23Q  RATED  HP. » 160.00 


FAC  SFX15 


PGM  C0D3 


ROG  2996 


HC  RATIO*  2,1250 


COHB.  AIR  _ 
COMB*  FUEL  ' 
COOLING  AIR.' 
PEL-HUM  ^ ^ 


TEMB,  .. 

102.09 

TEMP 

7A.213_ 

jE?!&__ 

100,58 


-_P.RESS — CFM  — QB.y  PL.nw  VAPOP  FLOW  PRESS  TOTAL 

29.233  21.1  LA  87'.21A  0.0015866  lA.  360 


PRESS  DENSITY 

_5,.7A38_, AA.800. 

___UDI  L :iLaDG .DE  L -H  000. 


TURBO  FLOW  FLOW  TRON'  FPIP 
9.6108  8.1968  6.1581 


-0.027676 


1 

0.0A1516. 


2 

.3-8,128. 


0.97AA6 

' HUMI 0 1 TY  ' 
,.  0.12735 


.FLOW 

6.00000 ' 


PEL-HUM 

0.0A1516 


DEW-POINT 

-30.522 


T H20  VAPOR  CORRECTED  HP 
0.00292A3  . 1.7355 


ENG,  GCND.,... __f/A.  PRY._— WET.  JQU.  PATLO_  RPM-1  . PPM-2  _TORQUE  BHP 

0,093985  0,09398A  1.A028  1202,3  1203, A 7.2757’  ” 1.6655 


WET  COBRECTION  FACT3R  * 0.8580A 


EXHAUST  MOLF.  WT,  * 26.633 


PART  PER  MILLION  WET 

MEASURED  _CtJNC.  ..  HC  PPM  . NOX  PPM  _ CO  DRY 
8662.9  2A.190  11.391 

_COPRECTFD_CDNG._Tn  WET  BASIS  9.7739 


PER  CENT 
C02  DRV 
7. 96 8 3D 
6.8371 


EXHAUST  DENSITY  ■ 0,068958 


02  DRY 

0.2A606 

0.21113 


exhiTust  flow  rate '■“iTsj.'is' 


VJ 

93 


. . ....  , HC  _.Nnx  ' , ... 

EMISSION  RATE  O.A3030  0.3039829 

Emission  mass/mode  .o.oveeaa  0.00073021 

EMISSION  MASS/RATED  HP  0.300A9305  A.5638F-06 

MODE  E1tlS./STD,._CYCLE.J. L__25,950,  __  0.30A25 


CD 


9.8179 

1.8000 

0.011250 

26.785 


CAL.FuEL  AIR  RATIO  = .0., 09 35.0 7 

- MEAS,_ 

-FUEL,  AIR.  I 

CYL  TEMP  OEG.F  .. 

CYlr.l  ... 
2T7.A9 

.C.YLr.2_  __ 
290.33 

. ..CYL-3 
276.38 

I EXT  GAS  temp'  deg. 

,F  EXT-1 
.1036.0.  ..  . 

EXT-2 
._A8A,39 

EXT-3 

—rASA.OO 

ENGINE  riL . 

■ EOILT 

SOILT 

01 LP 

1A6.07 

188.90 

55.7IA 

OYMO  COMO. 

TO ROUE 
7.0711  

RPM 

1198.5 

, ...  ...  , ^ 

INDUCTION  A IE 

IAIP.TI 
103. AA 

I AT RT2 
102.09 

TAIRTl 
72.  601 

OPIFICE*  AIR 

TEMP 

77.909 

OELTAP 

1.0258 

ORFP 

53-507 

CELL  TEMP.  = ,..7.A. 

506 

HEATER  TEMP  = 109. A 

OIEF  MEAS.6  CAL.  F/A  PERCENT  • A.70A3 


CYL-A 
A58. 16 

EXT-A 

265.26 


SEXT-1 

332.82. 


SEXT-2 

A32.33 


MANI FOLP  , P.RESS'JRE 

CYL.PACK  PRESSURE 


TAIRT? 

103.38 


_8.10.2A_ 

29.368 


FLOW 

1A3A.7 


COOLER  TEMP  = 122.30 


f f ' 


NASA-  LEWIS.-__.RaELIMJNAitf_DAI.A J).4/.Q77_7j5l: CADDJEIJ - .5EC_.0.4/07/..76..23.:3L;-04x%Zt. FAC.  SFX15 

.LEANOU.T.  2i  .BIJ)C-.LX -l_JjOgjlE.G-iUM-J5-J37  NE MmF  !i_fL»O.QO,a NO.  SCA*I$  « g 

ENGINE  TIMING-.*  25.000 


.PGM.C053. 


ROG  2997 


COMfi.  AIR  „ 
COMP.  FUEL 
COOLING  AIR- 
R El -HUM 
ENG.  COND....- 
WET  ” 


- TEMP. 
101.99 

TEMP 
-74.253  . 

--  TEMP-  .-..- 
130.61 


_DEG.,_. BAR0MEIJL1C  .PR.es SURE  = 29.230  _ , RATED  HP.=  16Q.0O 

PiLESS CFM _ORY  FLOW VAP-nR_FLOW  PRESS  TOTAL 

29.228  20.963  8*6.657  0.0010270  14.361 


HC  RATIO*  2,1250 


PRESS  DENSn,'  TURBO  FLOW  FLOW  TRON  FPIP 

— 5.7405.-  .44.799  9.7652  8.3528  . 6.1545 

__ .JUOEL-iHlDD OEL-HOOO- FLOW.'..  _ REL-HUM  __DEW-POINT 

-0.022141  0.91911  0.00000  0.027132  -30.867 


0.027132 

F/A  DRY. 
0.096389 


2 HUMIDITY  r H20  VAPOR  CORRECTED  HP 

^--10.111 __.,0. 082961  _ 0.0019051.-  1.1923 


F/A  WET  EQU.  RATIO.  RpM-1 

0.096388  1.4386  1201.9 


PPM-2 

1203.0 


TORQUE 

5.0005 


BHP 

1.1444 


CORRECTION  FACTOR  » 0.86672 
MEASUREO  COVIC. 


EXHAUST  MOLF.  WT.  * 26.467 


PART  PER  MILLION  WET  PFR  CENT 

HC  PPM  - NOX  PPM  . , CD  DRY  CD2  DRY 

8400.8  24.214  11.385  8.0114D 

CCRRECTED  COMC,.  TO  WET  OASIS..  , 9,8574  _ 6,9437 


EXHAUST  DENSITY  * 0.068529 


02  DRY 

0.23156 

0.20070 


EXHAUST  FLOW  RATE  • 1386.4 


AJO 

OJ 


EMISSION  RATE 

Emission  mass/mqde 

EMISSION  MASS/PATED  HP 
MODE  EMI  S. /STD.  CYCLE.? 


HC  . ■ NOX  CO  _ 

0.41813  0.0039950  9.9320 

...0.020907  . 0.00019975  0.49660 

0.00013067  1.2484E-06  0.0031037 

_„6,  8772  0.083229  7.3898 


CAL.FUEL  AIR  RATIO  = 0.093142 NFAS.-EUEL  AIR  RATIO  * 0.0<36389  OIFF  MEAS..C.CAL.  F/A  PERCENT  * 1.8259 


CYL  TEMP  DEG. F ..  CYL-1 
277.42 

EXT  GAS  TEMP  DEG.F  EXT-^1 
—.-1132.6, 


CYLt2 

289.76 


ENGINE  OIL 
DYNO  COND. 
INDUCTION  ALR 


-.,„EOlLT.:_ 

145.91 


EXT-2 
-476.30  .. 

-SOIL  I 

9.8598 


_. -CYL-3 
276.91 

EXT-3'  ’ 
=454.00. 

.01 LP 

55.770 


. CYl-4 
385.98 

" EXT-4 
-288. 56 


SEXT-l 

.428.70- 


SEXT-2 

.428.12 


TOPOUE 

2.7579 

lAIPTl 
103. ?7 


RPM 

— 1210.6.., 

IAIPT2 TAIRTl 

101.99  73.660 


.MANIFOLD  PRESSURE  f 8.1228 
C Y L . B A C K "PR E S S UR E '29 .*23 b" 


TAIRT2 

103.01 


i ■ 

r 


ORIFICF  AIR 
CELL  TEMP.. -._..74.63  9 


TF  NP 
77.900 


DELTAP 

-,,1.9567- 


ORFP 

.53.285. 


FLOW 

1963.1 


‘ ^ 

- ft 

cx  > 


,.HEATep-XEMR-=  115.45., 


COOLER  TEMP  = 122,69 


NASA^LEHIS— EREL I MlMABy^flAIA Q4AQ1/7A CADOEIJ. 


.FAC.  SEX15 


PGM  C003  ROG.2998. 


_ .LEA^!qu.T.  25  J 


.Jj^QQOJL.- 


_HQji_S^ANS. 


engine  T!MINa-s.25,flaO-.._  . DEG^2___BAROMEIRL(L.PIlESSURE  « 29.230  , _.RATE0  HP.«  160.00 


HC. RATIO-  2.1250 


_ COMB.  AIR  


COMA,  fuel 


COOLING  AIR- 


REL-HUH 


ENG.  COMD.. 


_..TEMP 

101.94 

TEMP 

^_74.71Q- 

_..TEMP_ 

101.40 


0.14068 

F/A  DRY-  - 

0.097486 


PRESS— 

29.225 

"pRisF” 

.5.8002- 


-CF.M - 

12.368 

"pensitT 

44.787_ 


DPY  FLOW.  . . JtAEDR.  FJLOW  . PRESS.  TOTAL 

49.704  0.0030512  14.355 

'turbo  prow  ~Fl¥h  TR^^  FPIP 
3.9754  4.8455  6.1590 


..U0ELrH3Cm DEL-HOdO 

-0.026845  0.92880 


_.FL0M 

0.00000 


PEL-HUM 

0.14068 


OEH-POINT 

-28.042 


..28.103 

..  F /A.  .WEI_ 
0.097480 


HUMIDITY 

,0.42971 


* H2 n VAPOR TC ORB ECTEO  HP 
0.0098675  „ 0.31372 


EQU.  RATIQ_RPM-1  . . — "PM-2 TDROUE.. 

1.4550  589.08  588.84  2.6836 


BHP 

0.30100 


WET  CORPECTION  FACTOR  * 6.896o5  EXHAUST  MOLE.  HT.  = 26.393 


EXHAUST  DENSITY  » 0.068337  EXHAUST  FLOW  RATE  • 798.29 


"part  PER  MILLION  WET  PER  CENT 

MEASURED  CONC.,  . HC  PPM  ..  NOX-  PPM  ...  CO  DRY  - ^^2  DRV  - “ 

31658.  5.5255  9.5927  6.7965D  3.1769 

COFPECTED  CDNC,...TO.WET..BASIS._  — . 8.5380 _6..0492  — 2.8276.. 

_ . HC.  NOX  ....CO  

EMISSION  RATE  0.90720  0.30052491  4.9483 

EMISSION  MASS/MODE  0.01512L.  . _ 8.7485E-06  0.082471  

EMISSION  MASS/RATFO  HP  9.4509E-05  5.4678E-08  O.0CO51544 

.-MODE  EM1S./STD...CYCLE-JI,_ 4.9741  0.0036452  1.2272 


CAL.FUEL  AIR  RAT  IO  =_Q..0.97463  . MEAS  ._£UEL_AIR..R  AT  10  * 0. 097486  ...  0,IFF_ME,AS,  C..CAUvF/A  PERCENT  — 0.02305U 


CYL  TEMP  OEG.F 


CYL- 1 . 
276.17 


EXT  GAS  TEMP DEG.F  EXT-1 
. ..1359.4. 


ENGINE  OIL  . 


OYNP  COND. 


INDICT  ION  AIR 


OPIFICF  AIR 


EQILT 

146.96 

TORQUE 

4.0252 

lAIRTl 

103.67 

TEMP 

.78.253 


CYL- 2 

287.29 

"eXT-2 

364.21__ 

..  SOILI 

155.02 

' ~RPM 
575.10 

I AIPT2 

101.94 

oeltaV'  " 

2.9710  ... 


_ CYL- 3 
268.91 

""’Exf-i”' 

.. -454.00. 

._.,QILP  - 

46.461 


.TAIRTI 

48.940 

‘ORFP 

45.730 


CYL-4 
366. 14 

EXT-4 

249.48 


SEXT-l 
>34,  97 


SEXT-2 
..  43.3.71 


CELL  TEMP.-= 7S.:402 


heater  T.£H.P-.=  . 1,46  . 5 2 


MANIFOLD  PRESSURE  ? ,11.794 


CYL. BACK  PRESSURE  - 29.177 


TAIRT2  — 

104.76 

Flow 

2390.3 

COOL  ER  .TEMP...^J27. 95, 


_ NASA.LEWIS--_-EREJ.WlNAJiy_Il/LriL_ 0&/JOnj^ CADJIEIJ- REC.M/QWI6  ^^^.3.7tJ33^iQ_—  SE*15 

.LEA^IOUI  .25.  ATHf  t r.  T IQQ  DEG_HiM-S-M^4^LJ^ !lQlJ£^.00.0.Q.-_.«0^Sj;.AN.S_-_4 

. ENGINE  T IM  IMG  *.^.000 . _ 0EG-,_-i--aAAQHEiaiC_mESSU5E.-  29.230  . . HP. i.  LM  ^5L- 

..  COMB.  AIR..  - 


PGM  C003  . ROG  2999 


HC  RATIO*  2.125!> 


TEMP PRESS— 

99.871  29.222 


_._CEK 

IA.555 


DRY  ELOW VAP3LR..FL0H  PRESS  T.0TA.L- 

60.00.4  0.0020B53  14.354 


COMB.  FUEL 


TEMP 

.J2.09S. 


PRESS 
_S. 7591. 


OEMS ITV 
. 49.  856. 


Turbo  flow  flow  tron 

. 3.9785  . 6.2969  .. 


.COOLING  MR  . . 

rel-hum 

. EMG.  CORD. 


UML-HOQD DEL-HOOD " n*'ftPt7»T 

/ 98.868  -0.022141  0.92229  0.00000  0.084731 


.iJElllB 


FPIP 

6.1562 

DEW-POINT 

-29.598 


.0.084731. 


2 

.44.029. 


HU«10ITY  * H20  VAPOR  CORRECTED  H» 

0,24327  0.0055864...  0.61435  _ . 

.E/A  DRY- 1^*^5463^^*°  "S^rja  “ SRlIn  5a984  q'^59060 

0.  10494  0.10494  1.5663  596.68 


WET  CORRECTION  FACTOR  = 0.89777 
...  MEASURED  CONC., 


EXHAUST  MOLE.  WT.  * 25.911 


EXHAUSTTTMS'Tt’T^  0.067089  " "eXIAUST  FLOW’ RATE  » 988.28 


PER  CENT 
C02  DRY  .. 
5.6868D 


PART  PER  MILLION  WET 
.HC  PPM  , NOX  PPM  - - CD  DRY  .. 

39701.  4.3654  10.739  - oe 

^COPPECTEtLCONC...TiD  WET  B.ASIS  ..  ...  —..9,6412 5.1055  _ 3,215  ... 

HC  _ .NOX  —....CO,  — - 

eMi<:<rnr-  RATE  1.4086  0.00051339  6.9175 

cMt<<TnN  MArLmOOE  0.023476  ...  8.5566E-06  . 0.11529 

tSIllsin!;  JSIIXeii  w'  o.oooi«n 

MODE  EMIS./STp.  .CYCLE.? — 7.7224  ,0.0035652  1.  l- 

CAL.FUEL  AI.R  RATIO  = .0.1D520..  MEAS.-EDEL  MR  RATIO  - 0.10494 


02  DRY .. 

3.5861 


-yo 


OIFF  MEAS.C  CAL.  F/A  PERCENT  » 0.24991 


CYL  TEMP  DEG.F  . 

CYL-1  — 
, 269.65 

- . CYL -2 
284.48 

CYL-3 

266.67 

CYI.-4  — 

338.82 

ext  gas  temp  deg. 

,‘f*  extT 
: 892.54„  , 

EXT-2 

486.88 

EXT- 3 

-454.00  . 

>XT-4  '^’xT-T”  " SEXT-2 

293.57  .434.32 433,37. 

- - - 

engine  OIL  . .. 

EQILT  — 

..  . SOILT  .. 

OILP 

manifold  pressure  =.12.575  „ , 

145.66 

425.89 

46.795 

pYNO  COND. 

""torque 

9.1359 

RPM 

596.83 

' . 

CYL  .BACkTrE  SSURE  = 29.  i '93 

INDUCTION  alp. 

lA IPTl 
101.50 

1A1PT2 

99.871 

TAILTl 

165.89 

TAI3T2 

104.24 

FLOW 

2682.7 

ORIFICE  AIR 

TEMP 

75.841 

PEL TAP 
. 3.7457 

ORE® 

53.264 

CELL  TEMP.  = 72, 

.600 

, heater 

TEMP  = 148.49 

COOLER  TEMP  = 129,13 

NASA-tEHJS. PRELI*<1NARY  DATA  04/07/76 CADQ£U„  RFC  0^707/75. 235A3?05.37^  FAC  SEX15  «»G'<  C003  . R3G  3001 

LEANOUT  25  B Tog  1 C T 100  PEG  HUM  » OX  3/4  T OPEN  MODE  » 6.0000 NO.  SCANS  « 5 . . . 

ENGINE  TIMING  X 25.QOO  DEgI  BAROMETRIC  PRESSURE  *_29,230  . , RATE?,  HP,»  160.00  . _ HC  RATIO*  2.1250  . . . 

COKB.  AI.R  __._L TEMfi  .PREJSJS .CF.M.  . ORT  FLOW VAPOR  FLOW  PRESS  TOTAL 

lOl.Al  29.225  23.237  9*5.814  0.0015856  14.358 

COMB,  fuel”"’  ~~  PRESS  “dEHSITY  ’tuRBO"  FL0W~  FLOW  IRON  ""fp IP  ■■■ 

„ . .,I1.546_ 5.7162 66,860  11.152  9.6580  6.1503 

COOLING  AIR  TEKP  UOELrlOO.O^ OFl-HOOD  FLOW  _ REL-HUM  OEM-Pf)INT 

i 99.326  -0.0099633  0.95149  0.00000  0.038536  -30.612 

REL-HUM  ^ ' i 2 ' ~‘hUMIOITY  S H20  VAPOfTcORRECTEO  HP " ' ' ' ‘ 

. 0. 038536 15. 628. 0.11586  0.0026602„.  0.97546  . _ . 

ENG.  COND, ^—  .F/A  DRY. _f/A  WET  FQO.  RATIO  RPM-l  RPM-2  TOROUE  BMP 

0.10080  0.10080  1.5045  1207.2  1206.1  6.0756  0.93675 

WET  CORRECTION  ’factor  = o786423  'TxHAUst  MOLE.  ’Wt.’“=  26 .173  EXHAlsT'OENSlfY  « 0’7067769'  EXHAUST  FLOhIR ATE ’'^55676 

"part 

PEASURED  CQMC._  HC  PP 
13901 

CORRECTED  CONC,.  TO  WET 


EMISSION  RATF 
EMISSION  MASS/MOOE 
EMISSION  MASS/ RATED  HP 
MODE  EM15./SI0.,  CYCLE.?: 

CAL. FUEL  AIR  RATIO  =,0.10529 MEAS.  FUEL  AIR  RATIO  = O.ICORO DIFF. MEAS.G  CAL.  F/A, PERCENT  » 4.6563 


CYl  TEMP  OEG.E 

CYL-1 

281.81 

CYL-2 

297.68 

CYL-3 
286.  50 

CYL-4 

396.77 

EXT  gas  temp  deg. 

F FXT-1 
1283.2 

""ext-F"’  ’ 
678.26  .. 

EXT -3' 

, -454.00 

EXT-4  SEXT-1  SEXT-2 

-222.72  461.35  461.31 

ENGINE  OIL.. 

EOILT  .. 

SGILT 

niLP 

MANIFOLD  PRESSURE  ? 8.7117 

147.33 

120.66 

55.329 

OVNO  CONO. 

TORQUE 
7. 7264 

RPM 

1207.4  . 

CYL. BACK  PRESSURE  = 29.232" 

INDUCTION  A1B_._ 

lAIRTl 
102. 7? 

I AIPT2, 
101.41 

..  tairti 

70.067' 

TAIPT2 

104.30 

PR  IE  ICE  AIR 

TEMP 

- 77.07J 

OELTAp” 
2.9807  _ 

ORFP 
53. 5 04 

FLOW  ” " 

2396.3 

CELL  TEMP.  72.733  . . _JIEATEP,  TEMP.=  161.15  . . GDOLER  TEMP  = 128.91  . 


PEP  MILLION  WET 
M „.._NOX  PPM 
12.083 

BASt,IS_, 

HC  : 

D. 77671 
0.038836  . 
0.00024272 
12.775 


CO  DRY 
12.555 
,10,850 

NOX 

0.0022379 
0.00011189 
6.9934F-07 
_ 0.346622 


PER  CENT 
C02  DRY 
7.13210 
6^x638 


02  DRY 

0.35882 

0.31010 


CO 


12.260 
0.61298  _ 
0.0038311 
9.1218 


M AS  A-L  EWJS- eAEt-IM  INARY.  ■DMA  04/aT/.16_ CADDEIX 


J!QnE- 


RECL.  0A./Q14Ti._2i;ii3J 


.._FAE  .SE.X15 


>‘G_'!...C003 


R3G 


LEANDUT  25  RTnr  t-e  T 1 OQ  DEG..HUM  OS_3yAJL-OE£JiL 
ENG  I NE  _I  IM  1MG_=.,_25  .000  .,OEiO._'__.-a/^OM£IM£--ER-E  SE.URE:  ,29.  23.Q„...-  -.RATE3..HP.,* -IftQ*  00 


HC  RAT!0»_  2.1250 


-COMB.  AIR  - 
COMB.  FUEL 


.TF.MP 

101. A7 


-PRESS- 


29.228 


rpM __DR¥_*FLQH _VLAP-QfL  FL OH  „ PRESS_JOTAL- 

1A.A71  59.5A8  0.0013806  19.359 


. .CDOLIN.G- AIR- 
R EL -HUM 
-ENG.  COND.- 


TEMP 

-72.667- 

-TEMP 

100.29 


■ O.Q5389i;_ 

F/A  DRY..  ■- 
0. 10631 


PRESS  • 

— S.76ia__ 

. _UDEL=HOaD- 
-0.019668 

Z 

. -33.802 


DENSITY 

—99.891 

—DEL-HQOD. . 
1.0619 

HUMIDITY 
—0.16229  - 


TURBO  FLOW  FLOW  TRON 
,7.6263  6.3306 


FPIP 

6.1632. 


-FLOW  . _ 

0. 00000 


REL-.HUM DEW-POINT- 

0.053891  -30.297 


R H20  VAP^DR  CORRECTED  HP 
. 0.0037268,  . 0.79075  _ 


-E./A  . MET. EQU.  . RATI  0-  RPM-1 

0.10631  1.5867  609.79 


RPM-2 

607.99 


TORQUE... 

6.5923 


BHP 

0.75907 


WET  CORRECTION  FACTOR  = 0.89066 


-»«-iJsro-i«rsTTTT^6iefr  •»«  ■ ■>«• 


PART  PER  MILLION  WET 
MEASURED  CQ.NC.  — ..  HC  PPM  NOX  PPM... 

37905.  9.8815 

COPP.ECTED  C0NE...1C  WET  BASIS  


PFR  CFNT 

Cn  DRY  ..Cn2.DRY  -02  DRY- 

11.298  5.87610  2.8930 

10,018  5.2337  _?.5767 


EMISSION  RATE 
EMISSION  MASS/MODE 
EMISSION  mASS/RATED  HP 
MODE  EMI  S.yS.TD._JCyCLE_i- 


,.HE.  

1.3230 
.0.022099 
0.00013781 
. .1.2530..  — - 


-MOX— .„.C0 

0.00057228  7.1653 

9.5380E-06  0.11992 

5.9613E-0B  0.00079639 

_.,0.3039792—  -1.77TI  ...._ 


CAL. FUEL  AIR  RATIO  = 0.10780 


MEAS-F-UEL  . AIR  ratio  = 0.10631  OlFF  MEAS.£..CAL.  F/A  PERCENT  . 1.3959 


CYL  TEMP  OEG.F 


CYL-1 

289.12 


CYL-2 
305. 10 


EXT  GAS  TEMP  DEG.F  FXT-1 
1280.1 


EXT-2 

- -.598.68.  — ., 


CYL-3  , 
289.99 

Exf-3 
-929.  55.. 


.CYL -9 
378.93 

~ EXT -9 
223.89 


SEXT-l 

589.97- 


SEXT-2 

-989.53 


ENGINE  OIL  ._,-  -EQlLT. SDILT  — “ “ 

151.79  339.99  96.977 


OVNO  CONO. 
INDUCTION  AIR-.-. 
ORIFICF  AIR 


TO ROUE 
8.7129 

1 AI RTl 
103. 16 

TE**P 
77. 201 


RPM 

609.89. 

I AIRT2 
101.97 

DELT  AP 
2.  0177 


TAIRTl 

57.681 

"ORFP 

53.311 


MANIFOLD  PRESSURE  *.-12.309- 
■cYL.BAcF  pRe'sSURE  '=  29.r61 


TAIPT2 

105.96 


FLOW 

1993.1 


OFl L TEMP.  - - 73-197 


, -HEAT  ER,X£MJ>..-=  .153.95  . . — 


COOL ER-.TEMP„.=  -132.  98- 


3002 


17 


MtthftiiiiljaM 


N AS A-LEH  IS  _-M-ELlM  mARtmiA CADD-E1J_1._  REC .QA707/J6  ^3  »m2.9^M5. 

LEANOUT.2i-BlD(LJ-S-J-JJ10...Q£G_HU!LiJ)3^  

ENGINE  TIMING-?_.25.00.Q  BAP DHE.Ti,IH  PRESSURE  = 29.230  RATED  HP*?. KiO^OO 

VAPJOR  Eton  , .PRESS  .TOTAL 
0.002 6058  IA.36A 


FAC  SFX15, 


PGM  .C003  . .ROG  3004 

^ 


HC  RATIO*.  2.1250 


..COMB.  AIR 

•fEHP. 

PRESS 

.CFM 

.DRY  Flow  . 

103.85 

29.216 

22.204 

9i;258 

COMP . FUEL 

TE 

..73,600. 

PRESS 
J.J231 

DENSITY 
44,816 

fuRBO  FLOIpT 
10.699 

rnm  fkin  &in 

TFMP 

__UDEL-HQOD PEL-HOOD 

.FLOW  . 

W Ut.  L.  A A rv  ■■  1 « 

101.70 

-0.014668 

0.95675 

0.00000 

PEL-HUM 

1 

0.061852 

2 

_X5.715 

^HUMIDITY 
.0. I99fl8 

Vh20  vapor 

0.0045899 

ENG-  CONO..  

F/A  DRY 
0.10215 

...XT  A WET 
0.10215 

EQU.  RATIO 
1.  5246 

RPM-1 

1202.1 

~WET  CDRRFCTinN  FA 

:iDR  *0.86903  EXHAUST  MOLE.  HT . 

25.6bY 

measured  CONC. 

CCRPECTEtt.  CON_C.._T 

PART  PER  MILLION  MET 

HC  PPM NOX  PPM. 

13559.  12.222 

D WET  BASTS 

CO  DRY 
12.532 
10.891  

~ PER  CENT  ' 
C02  DRY 
7.17590 
6.2361  _ 

9.3219 

BEL -MOM 
0,061852 

corrected 

1.4713 

RPM-2 

1203.8 


FPIP 

6.1527 

OEH-POIMT. 

-29.947 


TORQUE 

6.1589 


BMP 

1.4097 


EXHAJST  DENSITY  = 0.067544  EXHAUST  FLOW  RATE  • 1489.1 


02  DRY... 

0.33469 

0.29086 


\N 


EMISSION  RATE 
EMISSION  MASS/MOOE  . 
EMISSION-  MASS/PATFD  HP 
MOPE  E.MIS./STO.-_CyCLE_?_-. 


_ _ 

0.72488 

..0.13289. 

0.00083059 
. _ 43.715 


.NOX  . . ...  CO 

0.0021659  11.775 

0.00039707  2.1587  „ 

2.4817E-06  0.013492 

0.16545 32.123  .. 


CAL.fUEL  AIR  RATIO  = D.104,98_,  - MEAS._FJUEL  .AI R RAT  1 0 = 0.10215  DIFF„HEAS.t..CAL,  F/A  PERCENT  * 2.7762 


CYL  TEMP  PEG.F  . 

CYL-1 
290. 12 

. . . CYL-2  

302.  84 

CYL-3 

294.49 

EXT  GAS  TEMP  DEG. 

F FXT-1 
1350.8 

'"'ext-?”' 

„757.74  _ - 

"ext -3 
:454. 00 

ENGINE  OIL 

. EOIL.T.._ 
150.31 

S.OILI  _ — 

OILP 

328. 14 

54.837 

OYND  CONO. 

TORQUE 
3. 1395 

RPM 

_1203.2. 

INDUCTION  AIB._ 

lA  IRTl 
105.28 

IA1RT2.  .... 
103.85 

.TAIRTl 

45.102 

ORIFICE  AIR 

TEMP 
_ 78.086 

.oeltap 

1.05  24 

ORFP 

.53.320 

CELL  TEMP.  .=— J4. 

.231  . 

. ...  HEATEP  .T.EM.P 

* 141. 

CYL-4 

471.33 

EXT-4 

217.06 


SEXT-l 

482.27. 


SEXT-2 

431.96 


MANIrOLO  PRESSURE  *_8,600l 
CYl.  .PACK  pressure'  * "29.  291 


TAIRT2 

106.37 


FLOW 

1452.7 


COnUER  temp  »,  128,44 


_ naSA-LEWI  S BREi_imilARy.-DATA.  Q4/ar/.75„ CADDEI  t REC  _04/QI/76  23s5i til7,565 

AEANOUT.  25..  BL0C-l-^JL-J.0ILJl£G_m..J5^0.t..JLJY.2_XJttP£N_  M0D^-_i.OO.0a.___J«.Q._S£ANS_f!_5^ 

, ENGINE.  TIMING  =-25.000  OEG..: ' BAROMETUC  PRESSURE  » 29.230  RATED  HP,»  160.00 

. .COMB.  AIR  . _ - 


FAC  SEX15 


PGM  .C003 


RDG.3005 


HC  RATIO*  2.1250 


..TEMP . ._ 
103.31 


PRESS— 

29.239 


,CF.M— 

15.306 


DRY  FLOW-  VAPOR. flow  PRE.SS  TOTAL. 
62.907  0.0032353  16.354 


CCM0.  FUEL  TEMP  PRESS 

_74.267 — 5.  7465. 


CCCLINr.  AIR 


TEMP  . 
101.94 


JOEL-HOOO 

-0.024631 


DENSITY 

..44  .799_  _ 

DEL- HOOD 
0.91966 


TURBO  FLOW  FLOW  TRDN 
.3  .9764  — _ 7,0297.  .... 


FLOW 

0.00000 


.REL-MUM 

0.11487 


FPIP 

6.1632 

DEW-POINT 

-28.507 


PEL-HUM 


.ENG.  COMn_  — 


0.11487 

_F/  A DRY.. 
0. 11175 


2 

27.915  i 
...  E/A  .HET. 

0.11174 


HUMniTY 
0.35557 


* H20  VAPOR  CORRECTEO  HP 
0.0083946  0.28222 


EOU.  RATIO  RPY-l  ...  RPM-2 

1.S679  606.54  608.34 


TJRQUE 

2.3419 


8HP 

0.27  046 


WET  CORRECT  I ON  FACTOR  = 0.90966 
MEASURED  COMC.. 


” 'eXHAU^^  25.506’  ‘ EXHAUST  OENSITY  = 0.056041  EXHAUST  FLOW  RATE  = 1059.0 


PART  PER  MILLION  WET  PfR  CENT 

HC  PPM  _ PPM CD  THY  . C02  DRY 

4.2738.  4.6335  11.209  5.3739P 

. CnPRFCTF.Q.  CDN(Ll_T0..WFT,,8AS.!.S_ .... I.Q.  197 4,.8884  _ 


02  DRY 
3.5517 
3.2308 


-To 


HC -NOX  -CD 

• EMISSION  RATE  1.6249  0.00058393  7.8399 

EMISSION  MASS/MQOE  . — . , 0.027001 o"oo081665 

FMISSrnN  MASS/RATEO  HP  0.00016926  5.0826F-08  0.00081665 

-MODE.  fmis./STD.  CYCLE.JS 8.,3.Q03_ .0,0.04055.1  .„..l,9444— _ 


C.L.fuEL  JAJJO  PJ.UISI5— . "EJ15.J31EI.  .IR  KAHO  • .0 . 1U75.  . . . DIf fJ!E.A$, t .CAl.-.f  « 


CYL  TEMP  DEG. E. 


CYL-1.. 

272.43 


..  CYLr2  ... 
290.24 


EXT  GAS  TEMP  DEG.F  EXT-1 
..  645.05- 


ENGIME  OIL  _ 
DYND  COND. 

__  INDUCTION  AIR. 
ORIFICE  AIR 


.E3ILT-.. 

148.73 


EXT-2 

.504.54 

SOIL.T  . 
245.49 


CYL- 3.  .. 
272.55 

E~x'fo'~~ 

. -454,  00 

- QIL®---. 

46.725 


CYL-4 

455.96 

Txt-T 

294.05 


SEXT^l 

455.56 


SEXT-2 
454#  55 


MANlFnLD_.PRE,SSURE_?„13,13  8 


TOPOUE 

-0.66967 

..  lAIRTl 
104.98 


RPM 

60  2.8  2-  - 

IAIPT2. 

103.31 


JAIRTI 

77.300 


TEMP 

79  .322 


CELL  TEMP.,  = _J^,306 


OELTAP  ORFP 

3.0106  -. 54.133 

_ iIEATEa;JLEMP,-=  J47..2.7 


CYL.Ba’ck  pressure  * 29.071 


TAIRT2  — - 

105.97 

‘ FLOW 
2402.8 

C00LER„J:FMP_^.J135,26 


-NAS*-L'=WI-S- PPPt  iMtwAPY  OAT*  Q4AQ7-/7A CADD.EIX  . — RE(L  04/07/jfA_23?5A*i5j9.ftl — FAC  SEX15. 


PGM  C003. 


PPG  3006 


LE ANOUL  7 A jBTnr  | a T ■tOO  -D£G_MIH  « OZ  l-X/ZJ-Qg£H— i*-ODE-  »_2k.00Q(L- 
,ENGINE_TLRI!ilG-j-_2S.0a6  - PE1U-X__  - BAROMETAIC- PRESSURE  * 29.230. 


..HQ.„SCANS_.»_5- 


. RATED  HP,»_.J.60.QO.. 


.HC  RATIO- -2.  1250 


-COMB.  AIR- 


.I£RP_  — 
lOA. 11 


PAESS CFH -DRY  FLOW  VAPUR_FLOH — PRESS  TOTAL 

29.226  24.165  99,657  0.0049062  14.359 


COMB.  FUFL 


XOOtING  AIR- 


TEMP 

..74.-551- 

-JFHP 

101.76 


PRESS 
I-.  7-027- 


..’J  DEL-HOOD 
-0.019650 


DENSITY 

_44..7.91-_- 

.OEL-HODO 

0.95038 


TiuR83  FLOW  FLOW  TRON  FPIP 

-11.818 _10.318 -6.1655.. 


FLOW 

0 .00000 


-REL-HUM 

0.10578 


. OEW-POINT. 
-28.762 


PEl-HUM 
ENG.  COND. 


. 0.  105L78-..  . 


-F/A  DRY 
0. 10354 


2 HUMniTY 

-42. 1.7.4 0.34462. 


* H2D  VAPOR  CORRECTED  HP 
_ 0.0079136  — 0.81099 


-E/A  WET-.- EQU.  RATIO  RPM-l 

0.10353  1.5453  1202.9 


RPH-2 

1203.9 


TOROUE 

3.3920 


BHP 

0. 77692 


ViET  CORRECTION  FACTOR  » 0.86583 
MEASURED  QQNC.. 


EXHAUST  M3LE.  WT.  » 25.999 


EXHAUSf  DENSITY  i'0.667317  EXHAUST  FLOH  RATE  ■ 1633.8’ 


PART  PER  MILLION  WET 

HC  PPM  __  :-._N3X  PPM X.3  3RY, 

17346.  8.7119  12.988 

.COP.RECT.EQ.  C3N.Ci_T3  .WET.  R-AS  LS_ — 11  • 2 65_. 


PER  CENT 
C02  DRY 
6.74580 
_5.840T 


02  DRY 

0.50387 

0.43626 


o 


EHISSI.ON  RATE 
EMISSION  . MASS/MODE  -- 
EMl'SSIOW  MASS/RATEO  HP 
^MODE  EMijS./ST-D,  CYCLX.J5 

-CAL.FUEL  AJP-i  PATIP  = O.lJ0a63 PEAS..  FUEL  AIR  RATIO  = 0.10354  OIFE  MEAS,6-C,AL,.  F/A  PERCENT  ■ 4.9220 


CYl  TEMP  OEG.F-  _ 

. CYL-1-. 
288.06 

..  . -CYL- 2.  . 
307.69 

-CYL-3 

295.82 

C.YL-4 

419.23 

• 

..... 

^ EXT  GAS  TEMP  DEg7 

F EXT-l 
116B.2_.. 

EXT- 2 

80  a..  41-. 

EXT- 3 
-r252.70- 

EXT-4 

371.54 

SEXT-i 
_ 499.56 

SEXT-2 
499. 43 

ENGINE  OIL 

E3  ILT 
150.64 

. .S3 ILT.  - 
438.13 

. -.Dll'*  . 
54.557 

..  MANIFOLD 

PRESSURE  *. 

9,0863 

DYNO  COND. 

T3B0HE 

0.52565 

RPM 

1195.0 

CYL. BACK 

pressur’e  « 

29,415 

IHDUCT.IDN.  AJR. 

lA  I R Tl 
105.40 

IAIPT2 
104. 11 

- TAIRTI. 
47.726 

. TAIP.T2 
103.73 

PPIFICE  Aip 

TE'-P 
79.349  _ 

OELTAP 
. . „l,.Q52a. 

ORFP 

_ . . 53.358 

FLOW 

1450.9 

CELL  TEMP.  = 75. 

269 

- HEATER 

TEMP.  = 158.86 

cooler  TEMP  * 

131.92 

HC - UQX.  - — CO 

1.0174  0.0016,937  1,3.338 

.....  ._0. 18653  ..  0.00031052  2.4454  . 

0.0011658  1.9407E-06  0.015284 

61.J5.8 0.1293.8  36.389  _ 


i 


V 


N*SA-tEUI.S PRELltUNAIUt-DAXA — __0.4/.0T/.76_^..CA00El  1-  , REC  Oi4/07/.76-.23iS5^;-57ji399 

L E AMOUT  25.  -.aiJ)C_I_£_X_10Q_D,EG_HUJt->L_QS_J_a/.2J_QP.E*l_^  « A.OOOQ  ND._StAHS_»  ..5 

EMGINE  .TWIMG-*- -25.000  - . J)E(U- BAROMET-^tC  PRESSURE  - 29.230  _ „ RATED  HP.^*  160^00  . 


EAC  SEX15 


PGM .C003  ROG  3007 


HC  RATIO*  2.1250 


COMB.  AIR 


TEMP.  .. 

104.43 


PRESS— 

29.230 


-CFM._ 

24.498 


DRY  FLOW  VAP-OR  .FLOW  ..  PRESS  TOTAL 

101,02  0.0049894  14,362 


COMB.  FUEL 

CtlPLING  AIR 

I 

REL-HUM 


TEMP 

-7<V.684- 

TEHP 

101.99 


1 

0.10516 


PRESS 

— S.693L - 

UPEL-HOOO 
-0. 018266 


- 9.  895.0 


OEMS  IT Y 
-44.708 

DEL -HOOD 
0.91164 

HUMIDITY^ 
. -0.34572 


' TURBO  FLOW  FLOW  TRON 
A 12.453  ■ —-10,903 


FLOW 

0.00000 


REL-HUM 

0itl0516 


FPIP 

— 6.1434 

.DEW-POINT 

-28.752 


t H20  VAPOR  CORRECTED  HP' 
0.0079389_—  1,8107  „ 


FNG.-  COKO, 


-E/A.DRY-  _E/A  WET.  — EQU.  RATlfl.  RpM-1  _ RPM-2 
0.10793  0.10792  1.6109  '1202,2  1202.3 


. TOROUF 
7.5757 


BHP 

1.7341 


WET  CORPECTION  FACTOR  =0.88006 
MEASURED  CQMC. 


EXHAUST  M3LE,  WT,  * 25.729 


EXHAUST  DENSITY  = 0.066619  EiThaOsT  FLOW  RATE  • 1680.2’ 


PART  PER  MILLION  WET 

nr.  PPM __NOX  PPM  . 

16903.  8.2958 

■ CORRECTED.  CDMC.-TU  WET  . 0A5I.S^ _ 


C3  DRY 
12.963 
.11.408 


PER  CENT 
C02  DRY 
6.7770P 
-5.9642 


_ 02  DRY 
0,47253 
—0.41585 


VU 

VJ 


emission  , RATE 
EMISSION  .MASS/MODE  - 
emission  MASS/RATED  HP 
M OD  E . EM  I S ./ SI  D .._CY.CLE_  J5_ 


HC.: -. 

1.0196 
-0.050980  .. 
■ 0.00031862 
__16.7.7.Q 


-NOX  . _ ,.C0 

0.0016587  13.916 

..8.2933E-05  0.69580  — 

5.1833E-07  0.0043487 

—D.  034555..  - . 10.354  — 


CAL. FUEL  AIR  AATID  *_Q. 10822. 


MEAS..  FUEL  AIR  RATIO  = 0.10793 


PIFF.ME4S,C..CAU,,F./A  PERCENT  • 0.27310 


CYL  TEMP  -DEG.E CYL-1 — CYL-2. 

287. 00  305.60 


EXT  GAS  TEMP  OEG.F  EXT-1 

• - 868.22 


ENGINE  GIL  

OYNO  CONO. 
INDUCT ICN  AIR. 


EOILT 

150.45 


EXT- 2 
..794.01 

--SD1LT.- 

137.35 


. CYL-3 
294.14 

EXT-3 

r299,65 

OILP 

54.333 


. CYL-4 
355.89 

EXT- 4 
-56.833 


SFXT-1 

494.50 


SE'XT-2 

494.06 


MANIFOLD  PRESSURE  ^9,1971. 


TORQUE 
4.  0252. 

lAIRTl 
ID  5. 75 


RPM 

- .1195 .1  — 

. IAIP.T2 
104.43 


ORIFICE  AIR 


TEMP  DELTap 

-79.384— _ __2. 002.7. 


TARTl 

73.177 

ORF> 

53.333. 


C YL. BAC  K PRE  SSURE  = 29, 161 


TAIRT2 

104.39 


FLOW 

1982.1 


CELL , T EM.P...  s — T.4...995  DEA TER  TEMP  » 158.21. 


. CQQLEILjrFM£_  j=_i33-..ll. 


• NASA-LEUJ5 pgFi  rwi fJARY  OATA  04/QB/76  CAD0EI.1_ _REC_04/’OI/X6-23J3.ftLSLl«B13 EAC  .SEX15  . — ..  P.QM  C003  _ tpG„3Q08_ 

- LEANOUL  >«;  WTf>f.  I f.  T IQQ  PEG  HIM  « n»  1 \17  T OPEN  HOPE.  « _7.QQQQ  - . -MQ«^SCLAtLS-«!-S 

_ - ENGINE  t IM  ly.G_-_25.Q0.Q.  _ nFG  . ' * EARQME.TiU.C  PRESSURE  2‘*.240. RA.TEP  HP..H„l6Q..aO HC  . R AitiO*  2.1250 


rriMP.  A'TQ 

TFMP 

PRESS 

CFM. 

..DRY  .FLOW..... 

vapjdr..flow_ 

PRESS  total 

'v,  . , . 

101.29 

29.232 

16.028 

65.993 

0.0042573 

14.362 

COMB.  FUEL 

TEMP 

71  - 704 

PRESS 

S.7471 

DENSITY 
44.  864 

TURBO  FLOW 
3.9822  . 

FLOW  TRON 
6.9067.. 

FPIP 

6.1590 

COOLING,  AIR 

TEMP  ._  J 

' 99.567 

UOEL-HQOO 

-0.014945 

. OEl  -HOOD 
0.96976 

FLOW 

0.00000 

PEL-HIM  DEW-POINT  . 

0.15079  -27.852 

^ - ■ 

R EL-HUM 

1 

0. 15079 

2 

9.1329. 

humidity 

. 0..45159„  . 

t H20  VAPOR 
. .0.010170  . 

corrected  HP 
0.45007 

PNG.  r.fwn. 

F/A  DRV 

. ..  PAA  WET- 

.EQU.  RATIO 

RPM-l  . _ 

RPM-2 

TORQUE 

BMP  . . 

0.  10466 

0.10465 

1.5621 

602.46 

602.94 

3.8504 

0.44168 

” WET  CORPECTION  FACTOR  * 0.89615  EXHAUST  M3LE.  WT . ■ 25.928 

~ “ PA'rT  Ve”r  HRLTO^N^  • PERCENT 

.MEASURED  CQNC.. HC  PPM  NOX  . PPM .CO  DRY  C02  DRV.. 

45150.  4.3694  10.801  5.1552D 

..CQPPECTEQ  CDNC._UD..HET-aA5ISL_._ 9..6IPA.. 4,6288 


EXHAUST  DEMSITY  * 0.067135 


EXMAUSt  How'  RAf  E » 1085.9 


02  DRY 
4,1851 
3.7505 


HC-.--  NOX  CO  - 

1.7598  0.00056464  7.6313 

0.029330 ^ 9. 4107E-06  0.1271.9  . . _ 

0.00018331  5.3817F-08  0.00C79492 

9.6480  0.0039211  _ .1,  8927___^ — 

CAL.EUEL  AI.R  ratio  r 0.10731  ,MEAS«_  FUEL  AIR  RATIO  = 0. 10466  Oj.FF_ii-5AS..C  .CAL_....F/A.  PERCENT  « 2.5343, 


CYL  TEMP. DEG. 

p CY  t~l 

CYL-2._: 

C.YL-3 

275.00 

CYL-4  ..  .. 

"274.18 

295.73 

404.10 

EXT  GAS  TEMP 

oVg.P  EXT-1 

1076.9_._ 

EOILT_. 

151.58 

eVt~-2  “ 

_687..5J : 

. SO ILT 
315.55 

'ext- 3 

;206..97_. 

■ "eXT-4  SEXT-l  SEXT-2 

285.37  491.90  490.79 

ENGINE  OIL  - 

OlLP  

46.277 

MAY  TF.DLD  PRESSURE  » 13.153 _ 

DYNO  COND. 

TDPOUE 

10.722 

RPM 

. 601.80...  .. 

.r-  . ' 

~ CYL.BACK  pressure”-  29.475 

INDUCTION  AlP 

lAlRTl 

102.98 

IAIRT2 

101.29 

TA|TT1 

66.675 

TAIRT2 

105.22 

OR  I EKE  AIR 

TEMP 

...  76.820 

deltap' ’ 
2.9575 

0RF3 

53.264 

.^FLOW 

2388.0 

CELL  TEMP. 

. 72*355  . ....  . 

..  HEATEu  JIEMP- 

_=  134.09 

. . C00LER...TFMP_H._1;30,49 _ _ 

EMISSION  RATE 
._  EMISSION  MASS/NODE..  . 
EMISSION  MASS/RATEO  HP 

M.CDE  emis,/sio,_cx{:le_x. 


Baa 


NASA-LEWI  S PREUHINARY  DATA 


OA/OB/76  CADDEl  1 


MODE 


LEAMOUT  25  BTOC  TO  CL  APR  1 O-flli 

ENGINE  TIMING  « 25.00C DEG.._J;,^ __B AROM^E TR 1 C PRESSURE 

COPBi_AIR 


R EC  04/08/76  li:05» 17*932 
3.0000  NO.  SCANS  ■ 5 


FAC  SEX15 


PGM  C003  ROG  3010 


29.330 


RATED  HP.«  160.00 


HC  RATIO-  2.1250 


TEMP 

102.30 


CFM 

'218.65 


DRY  FLOW 
94r.'74 


'comb,  fuel 

CCCLING  AJS, 


TEMP 

71.91? 

TEMP 

103.50 


PRESS  _ 

29.343 

PR^ESS”^  Dpt^iTY  TURBCi  FLCIW  FLOW  TRON 

5.3678  _44.861 82.615 80.561  


VAPOR  FLOW  PRESS  TOT^ 
0i26-880'  ' 14^88V 


FPf  P 

6.0201 


UOEL-HOOP 
3.  2170“ 


OEL-HOOD 

3.9864 


FLOW 

10353. 


REL-HUM 

0.67068 


_DEW-POINT_ 

-13.405" 


REL-HUM 


0.  67068 


2 

15.400 


HUMIOITY 

1.9980 


* H2‘0“VAP0R  corrected  HP 
0.045880  15T.47  _ 


ENG.  CCNO.  P>^A  DRY 

" 0,085545 


F/A  WET  FOU.  PATIO,-  RP>'-,1,_.  . 

0.085521  1.2768  2704.4  2705.9 


TORQUE 

285.21" 


BMP 

"146.  86 


WET  COPPECTION  FACTOR  = 0.85685 

measured  CONC. 


EXHAUS‘t'“m3L“e.  WT.  = 27.248 


"EXHAUST  OE'NSifY  - 0.070"552  EXHAUST  FLOW  R AtE"!S^V4lS3. 


PART  PER  MILLION  WET 

HG  PPM  NpX  PPM CO  DRY, 

1695.0  240.80  8.9566 


JCnRPECXF.n^PtLC_*_^  jlA-SJA.  1*-6830_ 


"per  cent 

C02  DRY 
9.9765"  ■ 
8.5484 


02  9RY 
■■o".099796 
0.085505 


Sjd- 

%> 

ux- 


EMISS ION  RATE 
rMtSSlON  . MASS/MPOE  , . 

EMISSION  MASS/RATED  HP 
..  Jm  ORI  EM  I S_,  / STO.  CYCLE  X 

CAL. FUEL  AI R MTIC  = . 0.086 921 

CYL  TEMP  DEG.F__  CYL-l  _ _ 

425.17 


HC 

0. 88194 
0 .0044097 
■ 2.7561E-05 
1.4506  


NOX  _ 

" 0^4 1533 
0.0020766 
" 1.2979 E-05 
0.86527 


CO 


80.845 
0.40422 
0.0025264 
6.0152  _ 


MEAS.  EUEL  air  RATIO  =.  0.08,545. Dl.FF  AEASiO^Aki ,? /A_^^^ 


CYL-2 

446.87 


CYL-3 

426.40 


CYL-4 

440.31 


"iFXf  GAS  TEMP  REG. F EXT- 1 
681.38 


ENGINE.JP1L  „ 
"dYNO  COI'O^ 

_ I NRUCT  ION  _A  IR_ 
orifice". AIR 
CELL  TEMP.  = 


EO  ILT 
"153.43 

” Tfipoue 

274.13 

lAlRTl 
■ 102.40 

TFMP 
82  .345 


EXT- 2 
-454.00 

STILT 

179.39 

RPM 

2651.5,, 

IAIRT2 

102.30 

DELTAP 

1.1039 


EXT- 3 
-349.24 

niLP 

73.003 


TAIRT1_ 

"-15.035 

■■orEp 

52.358 


EXT- 4 
43.082 


SEXT-1 
1279. 8 


SEXT-2 

1274.1 


MANIFOLD  PRESSURE 
""CYL.BACX  ’pp'E*SSUR"E"=  29.449 


TAIRT2 

'"9'9.783' 


FLOW 

1401.4 


76.059 


heater  TEMP  = 118.88 


COOLER  TEMP  =123.02  _ 


•NASA-LEWIS  PRELIMINARY  DATA  04/08/T6  CADOEl I BEC  04^08/76  lls 19: 40.324 


LEAUOUT  25  9T0C  TO  CL  APP  100 ' DEG  HUM*OT  MODE  » 5.0000  NO.  SCANS  « 5 


FAC  SEX15 


PGM  C003 


ENGINE  TIMING  = 25.000 


BABOMETBIC  PRESSURE  « 29.330 


RATED  HP.>  160.00 


HC  RATIO*  2.1250 


• ' CpMB,  _AI3. _ 

TEMP 

102.80 

PRESS 

29.332 

CFM  ’ ' - ' . 

lf2.  67 

DRY  FLOW 
473.75 

VAPOR  FLOW 
"6.14196 

PRESS  TOTAL 

^ — 

COMB.  FUEL 

TEMP 

72.142 

PRESS 

5.5361 

DENSITY 

44.855 

TURBO  FLOW 
42.344 

FLOW  TRON 
41.236 

FPiP 

6.1185 

' 

■ „ COrLING^AIR  ^ 

'■  / 

TEMP 

102.90 

UOEL-HOOO 

3.1434 

OEL-HOOD 

3.8641 

FLOW 

10221. 

REL-HUM  DEW-POINT 

0;67682  -13.020" 



REL-HUM 

1 

0.  67682 

2 

33.061 

HUMIDITY 

2.0975 

* H20  VAPOR 
0.048166 

CORRECTED  HP 
69.746 

ENG.  CONP. 

F/A  DRY 

F/A  WET 

EOUi  RATIO 

RPM-l 

RPM-2 

TORQUE 

BHP 

C. 087041 

0.087015 

1.2991 

2355.8 

2357.9 

147.51 

66.169 

WET  CORPECTI  ON  FACTOR  = 0.85646 


EXHAUST  MOLE.  HT.  = 27.135 


•VART  PER  MILLION  WET 


MEASURED  CONC. HC  PPM 

1774.2 

rOPRECTED  CONC.  TO  WFT  BASIS 


EMISSI06'  RATE 
J MI  SSI  ON  MASS/MDOE  _ 
EMISSION  MASS/RATEO  H“ 
MCDE  FMIS^/STD.  CYCLE  * 


NOX  PPM 
217.30 


CO  DRY, 
9.  7484 
8.3491 


PER  CENT 
_C02  ORY__ 
9. 6159 ■ 
8.2356 


EXHAUST  DENSITY  » 0.070260 


JJ2  ORY_ 
0.i'5790 
0.13523 


EXHAUST  FLOW  RATE  « 7331. 


HC  __  _N0X  CO 

0.46698  ’ ’ 0.18959  ' ' 44.441 

0.046698  • 0.318959  „ 4.4441_ 

0.00029186  0.600li85b  0.027775 

15.361  7.8997  66.133 


CAL. FUEL  AIR  RATIO,  = 0.088649  MEAS,‘  FUEL  AIR  RATIO  a 0.0B704V  DIFF  MEAS.E  CAL.  F/A  PERCENT  • 1.8465 


Sj  , CYL  TEMP.  DEG.E 

CYL-1 

345.92 

CYL-2 

361.86 

CYL-3 

357.94 

CYL-4 

353.96 

EXT  Ga"s~"te"mP  OEG". 

F Vxt  -T  ‘ 

_ 1364.5 

Fxf-2 

-454.00  . 

EXT- 3" 
-191.33 

EXT- 4 SEXT-1  SEXT-2 

556.25  1071.8  1072.1 

ENGINE  OIL  . 

1 ■ 

EOILt 

183.09 

SORT 

254.18 

OILP 

70.647 

MANIFOLD  PRESSURE  » 18.928 

OYNP  COND. 

TO ROUE 
141.26 

RPM 

2303. 9. _ 

CYL.BACK  PRE’s'SURE  = 29.471 

;j  INDUCT  IDN  AIR_ 

lA  IPTI 
103.27 

IAIRT2 

102.80 

TA  IRT  1 
130.09 

TAIRT2 

99.585  , 

' ~ ORIFICE  AIR 

'temp 

83.058 

OELTAP 

1.0977 

OPFP 

52.402 

FLOW 

1476.4  ,■  ' : - ..  . ...  

^ CELL  TEMP.  « 77. 

387 

HEATER  TEMP 

= 107.35 

CODLER  TEMP  = 109.92  _ 

PRE«:  IM  INARY_DATA 


REC  n^/OR/T6  ll,t30»53.025 SgjOj, 


PGH  C003  UPS  3014 


MCOEjL- 3*0.^^ 


, PS  BTDC  TCLfAJ^lOO-Peg-^^ 

■ r nno  ’ DEG.  ' BARQMEnjC_PR.^SW*i_^ 

ENGINE  


Nn.  SCANS  « 5 


"rated  HP..  160.00 


COMB...  AIR, 


_JEMP 

102. 83 


COPB.  EUEL 


TEMP 

66.292_ 


PRESS,  . 
29.333 

"pr'e'ss'"’ 

5.37AA 


OEM 

‘217.99 


VAPOR  FLOM,  PRESS  JOT AU 
■0.'30'918  ■' 


14'.8‘91 


COPLiNG_lIR_: 
"Tel-hom"'  ~ 


_TEMP 

102.75 


UOEL-HOM. 

‘3.1633 


DENS if Y 
45.010 

DEL- HOOD 
■'3.8446 


dry  FtGW_ 

‘937^62 

Turbo  eToh  FLoirTRON 

82.663: 8q,3p6____6.0_4J^ 


FLOW  _ 
10292. 


REL-HUM 

"0.76291 


dew-point 

“l-'l  1.070 


ENG,_CONO.. 


0.7629^1 


F/A  DRY__ 
‘6.085648 


”3r‘Hfn‘‘“VAPbR  CORRECTED  HP 

0.053005^^ 155.36 — 


F/A  WET_. 
0.085620 


humility 
2.3083 

dcm-7  torque 8HP 

^!^;83--'“-^^S6!9---  -2689!6^^ 


TeTToRRECTION  - 0.85  381 


“"Wi'e — *77 ' ?^0  EXHAUST  density 

exhaust  mole*  W-T*  » 27*Zhu  


oz^oTiz — PxHAuit  TxoH  km- • 


PART 'per  M ILL  ION  WET 

^ ..MEASimEP  nUl  - 

.jCOPRfCTfOJ^QNCjt^  W|L JIASTS. 


to  DRY 

-9.' 2303 
7.8809. 


■"p'^ER  ‘CENT 
C02  DRY„ 
■ 10,003' 
8.5406 


02  DRY 

"6.661 146 
_0.05220.7_ 


"ti 

Lfl- 


CO 


V ■''6'"flT644 — ■"""  0.29641'  ■ ''  ®2  .599  _ 

"emission  rate  n*n043B22  0.001482_1 0.41300. 

. _ EMISSION  MASS/MQPE.,  "?*'73B9E-05  9^26282-06  0.0025812 

-”i‘MiSSIO>'  MASS/RM^^^^^  iIIaS?  . 0.61752:_„„„S.1^5e 


CA,L.FUEL  AI(^.PATiO  =jO. 087471 


. 3 1^ 

„e,S,  ,(UEL  AIK  EAT  10_._  0.085648. MIF_SE,AS..5JitA. 


CYL  temp  0EG>F_ 


XYL-1  . 
416.23 


FXf  gas'  temp 


.EMdiNE..r;;L. 

“dyNO  CONO. 


INDUCT  ION  A IR 

"r.p  'lFICE' MR 


n iLT  . 
188.50 

"torque 

278.73 

1 A 1 R T I 
■ 103.00 

"■■te"mp‘ 

81.201 


CYL-2 

440.44 

TM-2  “ 

-454.00_ 

SniLT  _ 
185,90 

"‘rpm 

2598  .9  _ 

IMRT2 

102.83 

oeltap 

2.9451 _ 


CYL- 3 
416.78 

EXT- 3 
400.46 

01 LP  . 
"73.027 


TAIRTI 

124.38 

"‘ORFP 

53.853 


CYL-4 

427.15 


EX‘t-4 

791.92, 


■sExr->i 

1303. 4_ 


"S2Xf-2 

1300. 3_ 


manifold  pressure  * 2 9 •.292 

T^.'back"  p're  ss"urT^~^"^^9 


TAIRT2 
100. 75 


"■St , 

"TT 

— 


"FLOW 

2373.5 


= 76.336 


heater  temp  =166.59 


•COOLER  JEMP_  = 124. 42_ 


CELL  TEMP 


MASA-LEi<IS  PRELIMINARY  OATA_ 


04/08/76 


CAODE'I  I 


REC  04/08/76  'ilt40M6.l9S 


FAC  SEX15 


PGM  C003  ROS  3016 


MODE  - 5.0000 


LEANPitT  ?5  BTPC  TO  CL  APP  iOO  DEG  HUHfOJLv 

engine  T!M!NgV.2^P00  . . ...  OEG...^— BARONET^ 


NO.  SCANS  « 5 


CCIWR.  AIR 


TEMP 

103.35 


PRESS 

29.329 


CFM 

112.50 


PRY  FLOW 
472.71 


RATED  HP.»  160.00 

VAPOR  FLOW  PRESS  JOTAL. 
■0.15405  ■ "14.528 


HC  RATIO-  2.1250 


COMB.  FUEL 


COOLING  AIR. 


TEMP 

70.779 

TFMP 

163.42 


'PRIsS " — ^DENS“1fY  TURBO  FIoW  FLOW  TRON 

5,5325  


'FPIP 

6.0162 


UOEL-HOOO 

3.0504 


OEL-HOOO 
■3.8'641  ' 


FLOW 

10051. 


_REL-MUM 

0.72442 


OEW-POINT 

-11.665 


R EL-HUM 
FNG.  COWp. 


HU*1I0lfY  ' * H2b'  VAPOR  CORRECTED  HP 

0.72442  _35.450 2-2811.  0.052382  — 70.278 


F/A  DRY  F/ A WET  EOU.  RATIO  RPM-l 

0.089759'  0.089730  ' 1.3397  2356,0 


ftPM-2 

2357.2 


TOROUE 

148.54 


BHP 


“WETl;nRPECTroirFACTOT^^  = 26.934 

" - — ' 'part"  PFR  M i'lLI on  HE f Pf CENT 


■66~.'634 

E XH MTs'tnjTNSi  TY  -'ir.bT?T4'0"  rxmuSTTL0H-^-OTr*-'^3W 


VB~ 


CO  ORY- 
9^8314 
8. 4842 


C02  ORY 

9.6689 

8.3695 

CO 


PFASUREO  CONC._  . HC  PPM  NOX  PPM 

■'  2075.-2  168.34 

__r nn RE CT ED  CriN C . TO  W ET  BASIS  „ 

HC  NOX 

iJifsK ';isUo7  ■ ' 

~(-IS5I0»‘'«lSS/BATEU  HP  O.OOOM4»  P.J50PE-05 

_ MOOE  EM  IS  ./ST  n.._.CYCL  E_  Y _ . . ..IB-  101 * ■ 


02  ORY 
0.16112 
0.13946 


LKh- 

ff'- 


CAL.^^L  air  P.ATIG  .=  I 0.088730 

CYL  TEMP  WG.F  ' 7“CYL^ 

354.64 

~E X f G a's’TeMP  "oTg . f” EX T-l 
1310.1 


MEAS.  FUEL  AIR  RATIO  - 0.089759  _ OlEF  rOAU  A'*  ..P^CANA^^ 


ENGINE  OIL 
"OY AO  COMO*.  " 
INnilCTlf'N  AIR.. 
ORIFICE  a'IP  '” 

CFI.L  TEHD.-=  78.351 


EOILT 

188.21 


TOROUE 

135.99 

lAIBTl 

103.83 

TEMP 

02.293 


CYL-2 

371.68 

""EXT-2 

7454.00 

SniLT 

230.14 

RPM  ' ' 
2305.4 

1AIPT2 

103.35 

OELTAP 

2.0449 


CYL-3 

373.39 

EXT-3" 

459.03 

niLP 

69.827 


TAIRTI 

57.404 

no.FP 

52.246 


CYL-4 

373.15 

'EXT-4* 

781.61 


SEXf-1 

1118.4 


SEXT-2 

1118.2 


HANIFOLO  PRESSURE  = 18.999 


HEATER  TEMP  = 115.67 


CYL.BACK  PRESSURE  = 29.446 


TAIRT2  _ 

100.04 

FLOW 

1996.3 

COOLER  TEMP  = 121.09 


_NASA-.UEHXS  . 


J_XA'P.DjEU ..  ‘RJEXi  .O.AZ08/Jt«'_L2A29Jj<L«a06_ 

M'0D€  * 3.0000 NO.  SCANS  « 5 


EKGINE_TIMI.*UL- -25,00.0 fJAp.O«EBIXJpRFSSU'RE  = 29.330 RATED  HP,-  160..00. 

rrun  Afo  TPMP  PRERR  ' CFW  ORY'  ^LOW .VALQB .ELOW„PRESS.  T0TH_. 

XCMB.  air 216.85  930.  14  0.35257  14.884 


..FAC  Sf XI 5 -PCHj 

HC  RATIO-  2.1250 


PGM  C003 R0.G_301T_ 


..£CM0,  AIR- TEUP  . EJ 

99.438  2' 

' Cp'mr  . FUEL  TEMP  PI 

A6.6.7J: 5 

. ,.COPL  ING.  A :TEHP .'U! 

/ 100.30  3 

kEC-HU^  I 

Q.qft20e  . A 

rrivcu. .-F/A.-PRY -E 

0.081811  0 

' "w'etTorFeTt I on  F a C to R = 0.  85239 


ER.ESS_ LCFW 

29.327  216.85 


0. Oft 206  . 

J/A  DRY_ 
0.081811 


PRESS 

5.39-0.2 


DENSITY 
_45-^0.0.-Q 


UDEL-Hflpn  .,.DEL-HOnO 


3.2998 


o; 26003 

fZA  W£T_ 

0.081781 


3.9928 


^tuRRo  floF  Tirw  tron'  .fpip 

.79.  4 58 J6,.7_5 1 ^5  .,0414 

FLOW  __REL^HUM  . DEW-POIMT 

10499.  0.96208  -8.9150 


humipTty"  t'hFo  vTpop  FoPRECTEO  HP 

_2.6307 0.060410 155.63  . .. . 

' FOU.  RATlO_  RPM-1  _PPP-2  TORQUE  BHP 

1.221T~  2700.7  2703.1  282.87  145.46 


EXHAUST'MOtEr’wT.  = 27.537 


EXHAUST  DENSITY  -”0.071299  EXHAUST  FlOH  RATE  • 14239. 


PAof  PER  MltaiON  WFT~  . PER  CFM't 

hEASUREO  CQ-N-C  » H-  -PP.H NOX.,iPPM_„' — CO-  ORY,. C02.  R.RY.... 

1485.3  283.44  7.9237  10.038 

_CnP.REC.TE.P_  CONC.  TO  WFT  BASTS 6.75_42 8-*5,565 


02  DRY 

0.047705 

0.040663 


EMISSION  RATE 

EMISSION  . MASS/-MnOF  

EMISSION  MASS/RATFP  HP 
_ MODF  E “I S./STO.  CYCLE  7 


HC _Nnx  . _ cq  , ... . 

0.75929  0.48027  69.022 

0.0037964_  0.0024014  0.34911,. 

■' '■■"2.’3728E-05‘' ' 1.5009E-05  0.0021819 

1.2488  1.QQ06 5.1951 


C AL  . FU  EL  .A.1.R.JJI  JO  = 0.085122  MEAS,_,FUEL.  .A  I.R  RA  TIO . f.  0«  031  81 1 RJ!F.F.-MEAS...O*L..F/ A .PERCENT  - , 4 .0472 


e YL  TE MP -PEG.  F C YL-rl CY Lr2_- 

435.99  457.19 

'f  XT  'C  A F TET^F'nEG".  FI  XT-i  TxT^ 

_ 1746.0  -454.00 


ENGINE  OIL Fnjf 

184.1 

DYNO  COMO.  TOP 01 

283-- 

1 NrilCTIPN  AI  R lAIR 

99.4' 

r> P I F I C g”aTr  TE 

--79.2 

CELL  TEMP.-.=  _J.6.,C50  .... 


CYL-3 
43  5.  46 

Txf-F' 

561.  59. 


CYL-4 

443.85 


EXT-4 

1075.0 


SEXT-1 

1326.8 


SEXT-2 

1322.8 


FnjLT-.. 

SOILT 

01  Lp 

AM  I FOL p. 

PR,E_SSUR  E.,?_28,4P7.. 

184.86 

147.93 

72.803 

TOPOUE 
28  3. .84 

RPM 

2641.5  

Tyl'.pack” 

^E'SSORE  = 29.493 

lAIRTl 

99.498 

_.l A1RT2 

99.438 

TAIRTl 
86.5  85 

TAIRT2  _ 
97.237 

. , ' 

TE'^’””” 

79.261 

PELTAP 

-__-__2-.pl  40 

ORfP  ‘ • 

52.448. 

FLOW 

1987.6 

...HE  AT  FR_.IEHP-,=  .12 8. S3 


Cnm.ER.  TE  MP  .=  ..122.  38. . 


NASA-LEwis  PPPt  iMtWARY  OATA _flA/.0aZL76_._XADDEji_  - RE(1  0*/C8/7fr-l2;^l*5AA024.._: F*C  SEXl^  , PGH  C003. 

.XEANDUl -25_BJDC_JIL£1  JU>E_LflQ..D£lLt-JlUK*£X J.*0QQa ^ - - 

, ^NGiNE_TIPLNG.^25.aQjQ_  .„^^  EAfiOMfil  IC.  PP-ESsjjPE  ' 29.33,0  5ATE3  HP..»  160..Q0 HC  RATIO-  2.1250 


RDG  3019. 


,XQfia.  AIR. 


..T£fl£- 


_ER£Si 


.CEifl- 


100.70 


29.346 


110.56 


CrMB.  FUEL 

■ ' ' f « 

. UOCLINGL  AIR-. 


TEMP 

„,71  .394- 

-_1..  TERP..  . 

■ 100.99 


PRESS 

-.._5..55.6-9- _ . 

-UO.El-UOCO 

3.2306 


DENSITY 
_,-44..815 40.599 


. OJ»Y.  FLOW VAPOR  flow PRESS’  TOT AL 

466.67  0.16405  14.523 

f URB  n// LOW  F l6  wT'f  r’on  f p ip 

39.607 6.  1233 


OEL-HrOD 

3.9955 


FLOW 

10377. 


REL-HUR 

0.84304 


DEW-POINT 

-10.430 


REL-HUM 
-ENG.  CONf). 


"l  2 HUMIDITY 

0.84304_„.„_12.495-.^ .-.2.4607 


~t  H2n'  vA'P0R  CORRECTED  HP 
0.056506  67.985 


F/A  OPY-_  —E/A  . WET EQU.  RATIO  RPM-1 

0.084872  0.0R4842  1.2567  2349.5 


RPM-2 

2351.8 


TORQUE 

144.4? 


BHP 

64.630 


WET  CORRECtlOM  FACTOR  = 0.85804  EXHAUST  HOLE.  WT.  * 27.299 


FxriAlTsTOE'NS  if?  * 0.070685  “ EXHAUST  FLOW  RATE  *-  7164.8' 


PER  CENT 
C02  DRY 
9.4570 
8.1145  .. 


. "■  ■ PART  PER  MILLION  WET 

MpaSURED  CONG : HC  PPM  _ . A'OX  P.PM.  C.0  DRY 
, 1957. 5 231.90  8.7518 

CORRECTED.  CDA!C.^.Tr.-WE!_BAi! 

HC NOX;:.  cn.  . , , 

0.50350.  3.19772  39,061 

0..050350  0.019772  3.9061 

0.00031468  0.00012358  0.024413 

16.562 8,2384  58.127  . 


02  DRY 
C.  1 4599 
0.12527 


W- 

V 

00 


FN|SS1DN  RATE 
;EM  |SS  IDN  MASS/HODE  . . 
EMISSION  MASS/RATFD  HP 
. MoriF.  EMI  S. 


C AL.FUEL  Alfi:  RAT  rQi  =_D.087353_  , NEAS...  EUFL.  air  RAIIO  =,0.  084872_.  DIEE  ffEAS.t„CAL. , F/A  PERCFNT  • 2*9235 


CYL  TEMPlOEG.F... 

CYLtI. 

350.09 

CYL -2..  

365.62 

CYI.-3 

364.19 

CYL-4  __ 

360. 82 

■'  "SExf-2 
1112.2 

F XT "gas  temp  DFG. 

F F XT- 1 
1618.4  

~EXT-2 
r.454.0D 

“e1<t~T 

.480.38- 

EXT-4  ~ SEXT-i 

985.48  ,1112.7. 

ENGIME  CIL 

EOILT  

187.Pl 

_SC1.ILT_- 

201.77 

CU.P  . 

70.375 

..-MANIFOLD  PRESSURE  f_ 

18.850.  

PYNC  COED. 

"Irnp^uE 

150.06 

~RPM 

,23«S’.  l 

CYL  .BACK  ■ PRJE SSURE‘”?~ 

'29.393 

IKPIJCTICN  AIR-- 

lAlPTl 

101.20 

TAIRT2 

100.79 

-TAIRTl 
137. 59 

TAIRT2 

97.286 

■ - — - ■ 

r'PIFrCG  AIR 

TFVP 

81.527 

DELTAP  ' 

3. 9597 

ORFP  * 

.52.593. 

"flow 

.2743,7 

CELL  TEMR.  . =._jja..766 — — 

—UEATEP-XEMPL 

_=J.a6,.69_ 

- , .cnQL.ER-_mp_5_ 

-U1..27- . 

.a^jOO.Q.Q !4CU_SiLA?IS_»_5. 


NASA-=LF>!lS PPFI  IMtMARY  PATA Q4(/Qfl/J&__;_CADa£IX_ 

LEAflOUt  ,25^  BTJ)C-Te.-CL-JtPP-lQO-..PEa«-JlUM-JCLL_ J4CD£ 

£A'GlNE-.TlMItlG_*_25.QQ0_  — __.OEG._l .BARDMEia.JjC_PR.ESSURE  * 29..340 

...  COMB.  AIR TEMP -_X:EM ._DPY.FLDW_ YAPilR  E.LOH_P.ReSS_tOIA.L. 

100.96  29.311  216.93  938*;67  0.36104  14.892 


.£AtL  SEX15 . 


.P.GM,CQ03.. 


RD6  3020,. 


. 3 A TED  HP 160,  00 


HC  RA.TIO*.  2.1250 


COMP.  FUEL  TEMP  “RESS  DENSITY  TURBO  FLOW  FLOWTRON 

; A9.Q11  6.3855  64-.9-3e_ .78.9,24 — .76.961 

-COOLING- AIR, —__-TEMP iJDEL-HOOD  _ _ OEL-HnOD  FLOW  ^ . _EEL-HUM._, 

! 101.32  3.3712  4.0371  10623.  0.94116 


FPIP 
__6.  Q654_ 


- DEW-POINT 
-8.5199 


REL-HU*’- 
..ENG.  C0NQ4- 


I 2 HUMIDITY  * H20  VAPOR  CORRECTED  HP 

a.5!4U6 -7.  1,627 2.6924_  0.061826  _ . 157.54  


F/A  DRY  „.F/A.  WEI,^ F.QU.  RATIO,  PPM-l  ..  . _.PPMt2  TORQUE 

0.081989  6.081957  1.2237  2693.5  2695.5  286.50 


BHP 

146.93 


WFT  CORRECTION  FACTOR  = 0.85476 


EXHAUST  MOLE.  WT.  - 27.523 


PART  PER  million  WET  PER  CFNT 

MEASUREO  COYC,  _ HC  PPM  - NOX  PPM .CO. .DRY. ^t02.DRY_.. 

1476.3  347.91  7.8974  9.9341 

C OR  P EC  TF  Q.  CC  NC.  Tr  W ET  PA  SI  S 6.7504 8 .4  9 1 2 


EXHAUST  DENS  ITT  - 0.0712163 


02  DRY  __ 

“O. 11 007 
0.094084 


EXHAUST  FLOW  RATE  ■ 14256. 


V 


_.«c. 


_Nn,x. 


..CO 


EMISSION  RATE 
EMISSION  .MASS/liDDE  . 
EMISSION  MASS/RATFD  HP 
fiDD E JEM1.S .2SJJCU-C-YCLE  . .1. 


0.75563  0.59026  69.870 

. O..OC3778.1_  0.0029513  ..  0.34935 

2.3613F-05  1.8446E-05  0.0021834 

1.24  28  1.2  297, 5. . 1 9 BJ, 


cal  . F.U£L_A.1P.  _RAJliJl-=_JL.i)_8,4ai6_ 


CVL  TEMP_0EG,.E- 


CYU---1__ 

407.59 


JLYL-2.^ 

432.00 


MFAS.  FUEL  AIR  R«Tin.,.,»_0.  081989 . 
. CYL-3 


DIFF  MEAS.S  CAL.„F/A.PERCENT  .-  3.6437. 


421.64 


EXT  GAS  TFMP  DEG.F  EXT-1 
. 1501.8 


EXT- 2 
--4_54._..0.0_ 


EXT-3 

_7.7a.9.2_ 


CYL-4 
426. 16 

"ext-V  ” 

1144.  8 


SEXT-1 

1301.1 


SEXT-2 

1297.8 


ENGINE  OIL. 


___  .E0ILT.  . 
188.05 


.SOILT._ 

199,03 


,niLP  

73.199 


MANIFPL.O  PRESSURE  .?_28.413..__ 


r.iASA^LEHlS 


.MEULM liiARY.  _DATA_ _M/Qa/76 CAOOE 1 1. 


REC  OW 08/76  ,13SA6.:XT..5.64„  _ 

LE  AMOtJl  2 &,.BICC--mXL XPJl -lOQ . JEG^UW^^ MQ0^„*  .5. 000Q._. NQ,„Si:.ANi_«  .5 

-ENGINE  TIMING_..=_25.QQ0. OEO,.., aAROMEiaJj:  PRESSURE  = 29  .340  RATED  HP.*  .180..00 


FAC  SEX.15 


PGM  C003 


ROG  3023 


HC  RATIO*.  2.^250 


.COMB.  AIR.. 


—TEMP- 


-RRESi- 


99.938 


29.332 


-XEM 

111.31 


.DRY  FLOW 
471.10 


-VAP.QR  -F,LOW..  _PRJESS  TOTAI. 
0.15135  14.530 


roMR.  fuel 


TEMP 

_21  .J)?l_ 


PRESS 
■ -5-.  5-4  93 


DENSITY 

-44..i83_-. 


TUPBD  FLOW  FLOW  TRON  Fpjp 

j2-.589_  40.675. 6 .p.432.. 


-CCCLING  AIR.  _._.JEMP 
' ' ' , 100.07 


.J0EL-H00.0 

2.3813 


DEL -HOOD 
3. '5303 


FLOW 

9735.3 


_B  EL-HUM 
0.79087 


DEW-POINT 

-11.895 


R EL-HUM 


1 2 
0.  J9037_  4 . 0924 


HUMIDITY 

2.2488, 


T H2D  VAPOR  CORRECTED  HP 
0.051641  69.106 


.ENG.  COND. 


_F/A.  PnY. 


0.086340 


faa  het_- 

0.086312 


EQU.  ratio  RPM-1  RPM-2  TORQUE 

1.2387  2359.9  2361.7  146.38 


BHP 

65.774 


WET  correction  FACTOR  * 0.86367 


EXHAUST  HOLE.  WT.  = 27.188 


EXHAUST  DENSITY  * 0.070396 


EXHAUST  FLOW  RATE  « 7272.1 


“PART  PER  MILLION  WET 

.**EASURJ=0  CQNC. -HC-PPM NQX  PPM  _ 

1961.1  235.20 

CORRECTED.  C0^5L  TO  WETi  BASIS 


.C.a  DRY. 

8.6601 

7.4794 


PER  CENT 
_C  02  DRY 
9.5926 
8.2848 


02  DRY 

0.10.487 

0.090573 


-*JJ 

VAJ 

o 


EMISSION  RATE  . 
F'»ISSIOM  . MASS/f|!DDE  . _ 
EMISSION  MASS/RATEO  HP 
XCOE.  fm IS.ASTO.  CYCLE  t 


_HC ; 


MOX  _ 
0.20354 


CO 


0.51198 
,0.05119.8  0,020354 

.0.00031999  0.30012721 

16.841 8.S.40CL0  


39.488 
3. 9488 
0.024680 
58.762 


C AL.FUELJUJR..RAJ1  D--?  .IM187JL2.6-. 
..CYL  TEMP  .DEG.F 


--.MEAS.-  FUELAI.R  RATjn_..=  0.08634Q_ 


DIFF  MEAS.e  CAL.  F/A  PERCENT  ■ 0.91077 


CYL— i 
366.38 


CYL- 2 
381.19 


CYL-3 

382.25 


CYL-4 

305.44 


EXT  GAS  TEMP  O.EG.E  EXT- 1 

. „ . 841..29.. 


FXT-2 
T-4-54.0Q.  . 


EXT- 3 
—591.30 


EXT-4 

964.41 


SEXT-1 

1147.9 


SEXT-2 

1147.5 


ENGINE  OIL 

EDILT  - 

188.17 

..iOILT., 

265.00 

OIL? 

70.187 

„, HAN I FOLD 

PRESSURE 

■-1?*0.49- 

PYNO  COI'O. 

TO POUF 

151.30 

RPM 

_2338.,5._ 

CYL. BACK 

PRESSURE 

» 29.405 

. INDUCT  ION  AIR 

. lAIRTl 
100.27 

I A 1 P 72 
99.938 

TAI8T1 

92.936 

TAIRT2 

96.077 

orifice  air  ~ 

TFMP 

81.71? 

ne  L TA  p" 
-2.0718 

ORFP 

52.785 

FLOW 

2009.7 

CELL  TE.MP.  = 

.7.9.737  _ _ 

-HEA.TFP  JJ,MP 

,=  ,109.53 

COOLER  TEMP 

- 105.09, 

- N;iSA-LEWJS_--.--P-AJEl.lM-I!!lAfLy_DAJA — __Q4Z.Q£Z2« 


CADPEU „REC,  04/PM76''_-13X23sQ6.A&^ SEX15 

MCOE  - ^.0000  N3»  SCANS_.^5 


PGM  C003  RDG  3024 


lEwaar^  mLJCjJ-AfiJJiM  jii!L2_3J9ao.-:---Ji?:»-«4W---5 

EKC1.IE  6M0iem£J>J>ESSg«E  •.  29.350_.  „«ME0  HP..  ISO.OO 


ENGINE  tir'ING.^_25.a(lD 
CCM.B.  AIR  — - — T.EHP 


HC  R.'^TIO*  2. 


.T.EHP— 

99.533 


._PR£5,S._ 

29.368 


.JIFi' 

215.22 


PRY.  FLOW  ._VAPp.R_  FLOW  PRESS  JOTAJ.. 
934.27  d.ii643  14.898 


DENSITY 
,.,.44.9  80, 


TURBO  FLOW  FLOW  TRON  FPIP 

75.222  : . .73.387  6.0158, 


■ TE  WP 

/ 100.08 


• — — DOPCC  DENSITY  TURPU  m.uw  rn-w  1 IMJIH  . . 

WEI  tEHP^  PPESS^  . -75.22E 6.0159,  , 





ENG.  .COHO f ZLD||_-Ert.H|L^j '2».» 

...  - cvMA'iicT~'Mrrri= — Wt7"= '27.7ff  EXHAUST  bENSTtV  - 0.071974 

WET  CORRECTION  FACTOR  = 0.  85132  EXHAUST  MOLE.  WT.  


...CrOLIMQ- AIR.. 
PEL-HUM 


.CUR18-53 


_ .0.25.603 


ENG.  CONO. :_f7A ..D.R,Y_ 

0,078550 


__f7.A,HE.T-_ 

0.078540 


EXHAUST  MOLE.  WT.  = 27.797 


EXHAUST'"FL0W  RAtE  ” I4fi02. 


PART  PER  MILLION  WET 

measured  c.onc. HC  PP.N. ^ 

1274.5'  457.97  6,  IbU'i 

CnpR ECTEO  CnNG._TO  ,WFT_P.AS.I.S 


PER  CENT 
C02  DRY 
10.560 
8.9897 


02  DRY 
‘0.082588 
0.  0703_09 


HC.. NOX 

CMtCRirM  RATE  0.64667  0.76308 

r.ii;r;rEG  hp "2;Se%  ^;r,r5J!'o5  s:  i»6 

MnnE:E-IS-.7S.T0..._C.Y.Q.L.f-i :.-.l.,05?7,  ....._...l  p5897  ...  ...  .,4.3585,  .. 


53.579 

0.29289 


CAL  .FUEL  Mr'  RAnO  = 0.09213R  ^ MFA S^EL  M R RATIO  = 0.078550  , DIFF.  MEAS.C  ,CAL.  ,F/A,  PERCENT  . 4.5626 


C YL  TE MP  . DEG.  F C Y.LrL - - -CYi-?,. 

443.19  464.02 


„CyL-3  , . „.CYL-4 

446.99  457.79 


cXT  GAS  TEMP  DE’g.F  EXT-1 

12  11, 4_ 


EXT-2 

r2Q.7,..94_ 


'eXT-3 
10  02. .4, 


EXT -4 
1187.5 


SEXf- I 
133,6,.3_ 


SEXT-2 

„1333¥p.-  . 


ENGINE  01  L^. 
DYNO  CONO. 


nP.lFICF  AIR  TE 

■ . ai 

CEIL  TEMP. . 7.7..838 


...FOILT. 

188.57 

Sni.LT  _ 
208.36 

niLP  . „ 
72.135 

manifold  PRESSURE  ,= 

‘“foROUE 

”rFm  ’ 

^CYL  .‘back”  PR’ES'SURE” * 

292.90  . . 

,2634. .9.,^ _ 

, I A I RTl 

I AIRT2, 

TAIRTl,, 

TAIRT2 

90.  576 

99. 533 

111.04 

96.074 

■fE^’P 

OELT  AP" 

'“ORFP 

' FLOW  ' 

_ 81.35.1  . - 

.4,  0332; 

,53.747  ■ 

2769.4 

,.838  

, .heater^ 

TEMP.=  13  2.73 

COOLER,  TEMP..* 

-I#' 


o *>- 


£AO.r  E.U.J RE.C.  ■.04/08/  74  . 1 31*2.4 QtML 

MO!JEI*..  5.,OQQO„_.„.  ..NO,_S.C.AN^ 


NASA-LEWIS_  __£J^I!UNARy-J)AIA_ OhASm/lA 

. LEA^;OU.T  ?5-9I0C-Ta-CLAei»— IflOPEG,. 

..EMGINE  TIMIMG  =.-25..000. 0EGjil..j B4.R0WEIS.JCLPRE:SS.URE  = 29*350 

. CCf^e.  AIR.  


FAC. SEX 15 


PGM  COOS  ROG  3026 


RATED  HP;.* _ 160. 00. 


HC  RATIO*  2.1250 


TEWP_. . 
99.809 


. J?A£SiL CF.H1 . 

29.393  109.54* 


ORV-FtOM  ._VAPOK_FtOM  PRESS.  .TOTAL., 
463i99  0.065872  14.534 


TEMP 

,_7 1.269— 
-JEKP- 


100.08 


._JJQ£L-HOaD- 

2.9453 


COMP.  FKFL 
. CDOLINILAIR: 

ifik-HUM  I 2 

0.3.51.0.7 J3.8.93 

__1EMG.  C0»!0.  E/AJ)9.Y„— -J^.A.-VtEL- 

0.002976  0.082964 


TURBO  FLOW  FLOW  TRON  FPIP 

40.591  30.500  6.0708 


PRESS  DENSITY 

. -5..55JI -.  -44.878 

DFL-HClOp  ......FLOW  _ RFL-HUH  . . DEW-POINT. 

3^7166  9856.0  0.35107  -22.791 


HUMlorTY  R H20  VAPOR  CORRECTED  HP 
_..0, 99379  0.022021*  67.966 


EOU.  RATI  O- PPM-l  . 
1.2384  2352.4 


RPH-2 

2353.8 


TORQUE 
144. 47 


BHP 

64.709 


Wet  CORRECTION  FACTOR  = 0.86063  EXHAUST  MOLE.  WT.  * 27.446 

""  part  per  miluon  wet  per  cent 

-casUREO  CnNC..._  . HC  pPM ^NOX..P.PM__._  CO.ORY.v  _ -C02  DRY.*,. 

1823.1  362.02  7.6565  10.106 

JCOORECTEO  C0NC.,...T0.WET  B.Ay.S 6,5894._  _._,..8.6979  .. 


EXHAUST'OENSlfY^i~0r07l663  "EXHAUST  FLOW  RATE  • 707lT9 


02  DRY 

0.13I4I 

0.11310 


FMISSIOM  RATE 
EMISSION  NASS/MDOE 
pMISSIOa:  MASS/PATED  HP 

MCDE  EMI  S./5TP._.CYCLE_? 


_HC  — HOX. .CO 

0.4^284  0.30466  33.831 

0.046204  0.030466  3.3831 

0.00028928  0.00019041  0.021145 

_15.225  . 12.694  50.344 


CAL. FUEL  AIK 

RATIO  = 0.084405 

..  . MEAS.._ 

Fy.EL.AIR  RATIO 

. CYL  TEMP  OFG. 

F CYLt  1 

359  .74 

CYL-2.  - 
375.78 

CYL-3 

373.93 

EXT  GA  > TEm'p 

OEG.F  EXT-1 
--  1873.2.  

FXT-2 
-454.00 

EXT-3 

648.14 

p K > r.  1 P r f 1 

Foil  T 

SOIL  I 

.QILP. 

187.72 

243.69 

69.959 

DYNO  CONO. 

TOPOUF 
134.62  . 

RPM 

.2288.3 

...  - •' 

_INPUC.TION.  AIR 

IMRTl 

100.24 

. I A! RT2. 
99.809 

TAIRTl 

81.397 

"nklFlCE  AIR 

TEMP 

: 31.941 

delta’p'* 

..  0. 10641... 

'o'rfp 

.,52.687' 

CELL  TEMP."  = 

,79.605..  

. .H E AT EJL  J £MP_=_1 33.-85-.. 

0.082976—  OIFF.MEAS.t  CAL.  F/A  PERCENT  * 1.7227. 


CYL-4 
375. 52 

TxT-4 

913.52. 


SEXf-l 

1134,3. 


■SEXT-2 

1134.1 


manifold  pressure  *.10.825 


CYl .rack" PRESSURE  * 29.424 


TAIRT2 

95.938 

FLOW 

366.90 


cooler  TFMP  = 103,01 


^£1 


MAS  *-:t  PH.f  S___PR£t-.IMiii  ARY_DAIA- 


04/QB/76 


CADOEI 1 

MCDE 


LEAfiD.UL  25  ?Tf)C  TO  CL  APP  -lQQPEGt  H0H£.Qi 

.ENGINE -TI MIMG  » ?S.QQQ ..-DETli — _ — BMQE£IiLI^..-PAESSM(^E  ?_.29, 350 


R EC  04/C8/76  I 3:31 *28.050 
SCANS  ■ 5 


FAC  SFX15 


PGM  C003 


ROG  3027 


3^0000 


NO. 


RATED  l^-PO 


HC  RATIO*  2.1250. 


. COf'P.- AIB  — 
rOMB.  FUEL 

_ r doling  air 

I 

' PEf-HUM*"  ~ 
. ENG.,  X"NO,.._. 


...TERP 

98.618 


_PRE55_ 

29.361 


CFM 


216.66 


_f)BY  FLOW .iyAPOR_F.LOW  _ P.R.ESS  JOTAL 

938.35  d. IBA41  14.080 


TEMP 

^6  .291. 


PRESS 

5.3990. 


DENSITY  TURBO  FLOW  FLOW  TRON 

46.010  76.214  73.891 


TEMP 


UDEL-HOnO  DEL-HOOD.. 


3.1124 


3.8389 


-PLOW  _ 
10164. 


98.618 

__ 

0.5,1598 

F/_A  DRY  f/A  WPJL .eOM...PATiP_.RPM-l 

"o'.io'78746  0.078730  1.1753  2695.5 


REL-HUM 

0.51598 


FPtP 
5. 9931 

_ DEW-POINT 
-18.851 


2 

49.955 


HUMIDITY 

1.3757 


R H20  VAP^OR  CORRECTED  HP 
0.03l59l_,  156.34 


RPM-2 
^ 2697. 8 


TORQUE 

285.44 


BHP 

146.49 


w'eT  CORRECTION  FACTOR  = 0.85336 
MFASUBFO.  CONC. 


EXHAUST  mole.  WT.  =27.781 


EXHAUST"dTNSITr'^n^m933  EXHAUST  FLOW  RATE"  * I40t4. 


PART  PER  MILLION  WET 
HC  PPM  _ __NOX..PPM_ 
1280.2  ’ ' 507^29 

CORRECTED.  CONC.  TO  WET.  BAS  IS 


EMISSION  RATE 
PMISSIOM  MASS/MODE  . 
EMISSION  MASS/PATED  HP 
M 0 n E _E M r S . / ST 0 , CYCLE  7 _ 


hfC  _ 

0.64687 

0.0032344 

2.0215F-05 

1.0639 


CO  DRY  _ 
6.6597 
5.6831  

NOX • 

0.84965 
0.0042483 
2.6552 E-05 
1.7701  _ 


PER  CENT 
C02  ORY 
10.592 
9.0391 


02  DRY 
0.092  039 
0.078585 


SO 

_U) 


cn 


58.071 

0.29036 

0.0018147 

4.3208 


CL.FUEL.  AIK. RATIO  ..8,,0Slfi(..S-_.  »EAS,.E1!£L..AIB.  .KATJ.O.E.  0 .0I»7A6„  Dlf  f.KEA.Sit.CAL  . ,F/A  , P6KCENT  3.  .M5 


ENGINE  OIL.  . 
DYNH  COMO. 
IMPUCTION  A1 
ORIFIC.E  AIR 


F CYL-1 

418.24 

CYL-2  . 
438.94 

CYL-3 

430.09 

CYL-4  

432.75 

- ■ ■ ■ - 

o'eg.Fext-i 

1426.6 

EXT-J” 

-399.45 

‘"■"ext- 3 

859.05 

"~E  XT-4  ■ -scxfri— ' 

1091.1  1322.0 

SEXT-?r 

1319.3 

FHILT 

SO  ILT 

niLP 

MANIFOLD  PRESSURE  = 

2 8.411...  „ 

188.20 

172.56 

72.755 

TORQUE 

' RPM 

— ■ — 

' ■■cyl.pa‘ck'‘prfssu‘p'e"*= 

2'9.490~" 

291.60 

2621  .8 

* 

! lAIRTl 

98.756 

1 A1PT2. 
98.618 

TAIRTl  ' . 
70.567 

TAIRT2  ... 

96.906 

" TF^'P 
79.649 

DFLTAP 
_„_2.99  73 

ORE’ 

53.164 

FLOW 

2397.0 

_76.04l. 

._HEATFR_ 

TEMp_=.  114.85„. 

COOLER  TEMP  = 

105.60  _ . 

• N»SA-J-EW1S e.R£LWlMA£lX_D4IA- 


JQ4ZQflZ^7A. 


JELAfOEIJi B Et_  0VjQL8/76_13  t*3  s.3.0,490 

WCDE  « S 45000.. 


FAC.  SEXl.5. 


PGM  COOS  ROG  SOSt 


.LEAN-OUT  25  BTnr.  m n app  iQOnEG.  HUMxqis,,v 

ENGINE  J I mtmr  = ?S.000  O.Cr,.._v___BAP.0K£IL.IC_PP CS.SUBE  .*  2.9.  350 


..  COMB..  AIPL 


_T£KP.._ 

98.989 


. J>AESS_. 
29.363 


.-CFU. 


109. 11 


.nRYJLQM. 

462.16 


wn.  SCANS  ■ 5 — 

_..ftATEn  HP.«  1.60.00 

.VAPOR  FLOi<  _ PRESS  TO.TAL. 
6.10535  14.534 


HC  RATIO-  2.1250 


COMP.  FUEL 


TEMP  PRESS  DENSITY  TURBO  FLOW 

.70  .484  5.5629  .44, 899  _ . ...39.  792  . 


..CJDOLING.  AIR.. 

"rel^huh~  ~ 

_ .E.MG.  C.OND,.  ._ 


tinPL-Mnoo 

I 100.67  3.0803 


TEMP 


0.57774 


2 

54,. 57.1., 


PEL-HOOD 
3.  7213 


hu'mi  dTty 
1.  5957.. 


.FLOW 

10106. 


FLOW  TRON 
38.350 

REL-HUM_ 

0.57774 


FPIP 

6.0570 

DEW-POINT 

-17.156 


* H20  VAPOR  CORRECTED  HP 
0.036643  _ 67.752  . . 


_F/A.  DRY 
0.682980 


_F7A  WFT EOll.  RATIO_  RPH-L  RPM-2  TORQUE_  ^BHP 

0.08296'i  1.2385  2351.9  2353.7.  144.16  64.557 


WET  CORRECTION  FACTOR  = 0.85972 
MEASURED:  CONC.ii 


EXHAUST’molE.  WT.  = 27.445 


‘-^ART  p’fr  MILL Ton ’’wet  ' PER  CENT 


FXHAUST  density  * 0.071062  EJtHAUST  'FlOM  RATE  * 7044.6 


HC  PPM  .NOX  PJPi* CO. DRY 

182672  '348.57  7.7731 

,C CPPECTFO  CONC.... TO  V ET _.B AS. IS., 6, 68 27_ 


C02  DRY 
'10.056 
8.6449 


02  DRY 
~'0. 15134 
0.13011 


vw 


EMISSION  PATF 
EMISSION  .MASS/MODE  . . 
EMISSini’  HASS/P ATEO  HP 
MCpE  E MI.S 4Z5I.D»._.CYCL.F..I 


H.C  , ,_NOX,  

0.’46i85'  6.29221 

0. 046185. _ ...  0,029221 
6.00028865  0.00018263 

15.192 12.  IT6 


CO 


34. 178 
3.4178 
0.  021361 
50.860 


CAL.FUEl  AIR  RATIO. =..,0,ca460.8.__  ME.AS.,FUFL-.AI  R .RATIO.  = 0.082980  ,,  OIFF  HEAS.C.CAL.  F/A  PERCENT  ■ 1.9621 


G YL  TEMP  DEG;.P_.  . 

CYl-l_  

362.51 

CYL-2 

376.43 

CYL-3 

375.61 

CYL-4 

377.85 

- 

- - — . - -- 

EXT  GAS  TEMP~ DEGi 

T EXT-1 
. 1601..1 

EXT -2 

-454.  O0.__  .. 

EXT -3 
..6.21,33  ... 

EXT-4 

.821.64 

SEXT- 1 
. 1130.5 

SEXT- 2 

_ IIJ.P*?  . - 

ENGINE  Oil 

FOILT 

_SOILT  ... 

OILP 

MANIFOLD 

PRESSURE.- 

18.779 

188. CO 

55.379 

70.2  99 

DYNP  COND.  ~ 

TOROtlE 

145.9° 

RPM 

2297.2 

CYL.RACK 

PRESSURE  = 

29.393 

INOUCTICN  ALR  ,._ 

lA  IRTl 
99.352 

IAIRT2 
9 8.989 

TAIRTl 

120.94 

TAIRT? 

95.890 

■ ■- 

ORIFICE.AIP 

TF«P 
. 81.412 

DELTA? 

.2.0216 

ORFP 

, 53.088 

FLOW 

1907.2 

CELL  TEMP^  = 7B,.766 


MEAT  FP  T EMP  .=  1 1 0..4.7 


COOLER  TEMP  = ,112.41 


- WASA^I.FWiS  e£EL-IMXilAR.Y_DATA _CAOD.EJ.jl_  . AeC  OA/08/76  13t47;3A.  3?3 

■LEAN'0m..25.,BJDC..  TO  fXulP£-LaQJi£XL._JlUM=X^, MCDE  » 3.0000  wn.  sr.AN«;  , i; 


..FAC..  SEX15 


pG»1  .C003 


..ROG  3032 


. ENGlNE_TIMliiG_=_25.0a0 
CnMB„AIS.__ 


DEd.,; 


— BAPOMELIiLC  PRESS.URE  = 29.350  ...^ 3AT.ED  HP ,.?_160^P_0_ 


HC.RATin*  2.1250 


JTEM.. ^-  ..PR.ESd DP.y  PLOW VAPjD.R_F.LOH.  .PRESS  IQTAL 

101.33  29  .36^  215,79  93'4.03  0.25733  lA.  895 


rnHP.  FOFL' 


TE"P 

—68.5^4- 


PRESS 

_5..it2JjB_ 


DENSITY 

_4.A..93Q__ 


TURBO.  FLOW  FLOW  TRON  FPIP 
-7  2 . 1 8.1  _ ; 69,,.?8 2. _6.  p 1 95.’. 


-.C.GQLIISIS  aiR_ 


-lEMp.  . ._UPEL-HOO.Q_  _ C)EL-H(:’On  ...  FLOW  , _.._reI-hum. 
101.51  3.o4?A  3.6895  l60A5.  0.66680 


OEW-PnfNT 

-13.950 


RELi-HUM 

-F^G..  CJClfld... 


1 2 HU'^IDITV 

£i..,t6.6.80. __.X,8162 _,_.li9286  , 


t H20  VAPOR  CCRPFCTED  HP 
. 0.04A286  156.33 


_E/:A_n«y_. .F/.A..WEI.1 FOIJ.  PATIO  RP«-1 

0.C7A925  0.07A90A  l.li83  2691. a’ 


PPH-2 
2^93.  7" 


TORQUE 
28'S.  05 


8 HP 

1A6. 08 


WET  CORRFr.TION  FACTOR  = 0.85109 


EXHAUST  MOLE.  HT.  = 28.09^ 


PART  PER  million  WET 

meaSurfp  jcn*>jc. .HC  P.PH  ..nox_.p£m cn  dry 

1122.5  739. A8~  5.2334 

.CORkFCTFO.  CDN£,,_.irLWET..R..ASIJ .4.4541  ' 


PER  CENT 
C02  DRY 
11.335 ' 
9.5468 


EXHAUST  DENS  ITT  = 0,072745 


02  DRY 

‘0.091789 

0.078121 


EXHAUST  FLOW  RATE  « 'l3e05r 


VAJ 


FMISSION:  P4TF 

ENlSStON  mASS/VDOE 
FNISSrON  MASS/RAT FO  HP 


. .^JdC  

0.55632 
. .0.0027816 
■ 1 .7385F-05 


_...cn 


,-i  — ■ 


1,2970  44,541' 

.0.0064848  0.22321 

4.0530F-05  0.00139'>6 


CAL.FUEL  JUR  PWlf)  =.fl..0.7J.43  5. 

VPAS  FUEL.. AIR  RAT.n 

= 0.074925...  DlFFMEAS.e_C.AL.  F/A 

.CYL’TFMP  DEG..f__. 

-CYLrJ  „ 

._C-YLr  2 

CYI.-3 

CYL-4 

436.34 

455.31 

447.43 

454.  36 

EXT  GAS  TEMP  r)EG, 

F'  EXf^l 
955,6?  ....  : 

EXT-2 

-35l..?7_ 

EXT-3 
.956,74.  ' 

EXT -4 
1274.9 

'SEXT-i"^’  SEXt-2 

_ 1355.6  _ 1353.5 

ENC-INE  OIL' 

FQILT 

188.30 

..5nLT._  ..  _ 
205.63 

nii!p  . 
72.975 

MANl FOLD 

PRE.SSURE  =__28,260_^ 

DYNO  C^^D.  ~ 

'”TnfvOUF”~ 

292.09 

'ppM 

2627,7  . 

CYL.BACK 

PRESSURE  = 29.492 

IfniK-TIPN  AIR 

lAIP.Tl 

101.46 

IATPT2 

101.33 

.TAIRTI 
74.3  62 

TAIRT2 

97.431 

CRIFICF. AIR 

TEMp'" 

81.985. 

DELTAP’ 

.2.9931 

ORFP 
.53.08  2 

FLOW 
2390. 3 

CELL  TEMP.  = 78. 

952 

HEATF.R  lEA'P. 

.=.150.15  _ 

cnii 

. ER  TEMP  ..=._122.86  . , 

4.6853 


«3  a 

n)  S 

c ^ 

:1a 


_ KASA-LEWLS  EaELIwiNARY_I)ATA Q4/.C»i/.76__ — CAOOfll  - RPC  0.4/C8/76_L3*57.:.04«^85 FAC  SEX15 

L E AMOUX  21. BXQC-JUXiX-AP p_ Jji.O _._MCn6_ * i.OQO.d „NJL,._ sc ANS_!L_5 . — 

._ErGINE.TlHI^G_=Lz5.aad . OEKU.^^ B™.EI-lliXP.E£S5yRE  =.29.35_a RATEa  1,60.00 ,HC..  RATI  0-_  2. 1253 


ROG  30 3A 


..  .CDfE.  AIR... 


,T£MP.  . 
9A.022 


.._PPXS5_„ 

29.347 


XFP 

109.19 


f)RY  FLOW 
462.51 


_VAPOR.FLOW  _PRESS  TOTAL 
0.12246  14.534 


CP«P.  FUEL 


CCCLIMG  AIR.. 

"rfl"-hu^~^ 

._-ENG.  COf’O,......, 


TEf'P 

_69.163. 

.TEMP 
99  .<J20 


ppgss  demsTty  fuRPn  flow  flow  tron  fpip 

5..58.21 ,j44.93A,  _37.100_  . 36..Q58 6,0883  .... 

FLOW  PEL-HUM  DEW-POINT 

9864.9  0.69095  -14.946 


uoel-hooo 

2.950C 


OSL-HOOD 

3.7387 


I 

3,69095..;.. 

Fj?A  OPY 
0.o7’795  3 


2 

32.797 . 

X/A  W.EX 
J. 077939 


HUMIDl  TY 
1.8535 


TH20  VAPOR  COPPECTEO  HP 
0.042562  67.980 


EOU.  RATIO..  PPM-1 
1.1636  2352.3 


RPf-2 

2354.1 


TORQUE 

144.77 


BHP 

64.842 


“ WFT  CORRECTION  FACTIR  = 0.85585 

- "part  PER  MILLinN' WET  PERCENT 

MEASOPEO  T-ONC,  — . HC  P.PM  ._NpX.P_PM,_  . . --  ^ " " 

■ X 1559:6  610.18  6.0582  10.9o2 

C nPRfiC TE!L  CONC.  TO  WET  8 A yX, ••  - 

HQ ^rjgx  ..... .C..0 

f^lSSIO*"  RATE  0.38726  6.50225  26.037 

EMISSION  MASSiCf-XPE  . - _0,,.038726  0. 050225  ,,  2.6037  . 

•‘^ASS/'^  AT  ‘6*00024204  0*00031390  0*ol6?73 


l»TAUrT*MnrLT.'  wfr^  27,845‘  EXHAUST  dTns' IT> ' -'‘6"672698'  ‘‘ EXHAUST  ^ - 6916.9 


02  DRY 
C. 14079 
0.12050 


\o 

U) 


„CYL-TEMP_nEQ..F 


tMGIVF  OIL  ...  . 
PYND  COMO. 


rFI«^IC5  AIR 
CELL  TEMP. ■= 


0.  CYCLE  -i 
P AU  .C.-S.-3-.  OPO409 

_L?j-739 
.Jf  EAS 

20.9<ff 

._!il.Fk-.A  lR  P^TJ.P 

^ , .«  — 

= 0.077960  PI':F._HEA.S.,6_CAL.  e/a  PERCENT  * 3.1409 

F ^ YL  — l_ 

C YL-2 

CYL-3 

rVL-4 



376.43 

335.57 

388.49 

390.  95 

OEG.F  RXT-1  ” 

.1:610.8 

~E  XT  -2  "" 
-454.00 

EXT-3 

839.71 

EXT-4 

J.C28.9 

SFXT-l  SEXT-2 

_ 11 68.2  _ _ ,A.168.1  _ - 

f O f lT 
18  7. ‘•■0 

...SOILT 

223.98 

0IL.9 

69.771 

MA^'I^OLO 

PPFSSUP.F  =_  18.069 

TnP.OU'’ 

136.55 

RPM 

.2269.6 

rVL.BACK 

PRESSURE  = 29.386 

IMRTl 

09.411 

I AI RT2 
93.02? 

TMRTl 

l’52.05 

TA1RT2 

95.305 

79  .91'.  . 

'dpi  tap' 

,_2. 0 765 

■ PRFO 

53.047 

FLOW 

2015.2 

, 7.7.  077  . , 

_HF4TF.P... 

TEM_P.=  ..T31.f-'l  . 

cnni  FR.  TFHP  .=_.114,75 

PGH  C003  . ROG  3035 


NASA-LEWli.---  P.aEtI«INAP.Y__DATA- 


ja&LQA/Jb. 


CAPPFl  l R6.C.  .04^08/76  lAsli^s  20»..72.5. 

wnP^  = 3.00QO H_l_ 


FAC  SEX15 


L E A^IOILT . 2 5 BTPC  TO  CL  APJ>._ La^_DF.G.  HUM-=43£ 

tvGl-E_TIMlN.G_=J25^QiL-. J)££U_^-^QK£IJ^'\fS5tt^  = 29.35,CL.„  ._3.A_T.EP 

. . CC«B.,  AIR.  


HC  RATIO*  2.  1250 


temp  opf<c\.' tPv: JJ.Y.FLOW VAP.OR-.FLOW  -WE.SS  T.aiAl  - 

‘ “ '29.339  215.18.  933.72  0.28813  14.890 


TrMp"^ir PRESS  PFNSITY  TURBn'FLOW  Ftr-WTRCN 

Ir.79fe .5..4.^l2. _Ak.77ii _.72.6A6__  ._70.AU i«.P954_ 


rnruMG  Alft  _._TEMp. UPEL-HGOP..  .PEtrHnnp,  ..  FLOW 

_C,.LlNbPI.  ^ 100.15  3.1650  3.B204  lu260. 


_PFL-HUM. 

0.78767 


DEW-POINT 

-12.150 


pFlrHMM 

EMG.  .CP^'D*- 


l 


a...782f>i- 


2 HUMIDITY 

, 25  .293._._—  _2.1500.. 


r h2d  vapor  corrected  HP 
0.049602  154.66 


fJ.  ^ n'’Y—  F/A  MET FQU^.  “ATtg^  PPM-l  ,. 

0.Q75409  0,075386  1.1255  2693.2 


PPM-2 . 
2695. 2 


TOROIJE 

282.03 


8 HP 

144.62 


' WET-TdRRFCT  lOH  FACTOR  = 0.85378 
t*pASUREr  CONC. 


EXHAUST  M3 l'f.  WT,  = 28.055 


E XHAUST “dEnITt Y "= ' 0 :072642^  EXHAUST  FLOW "R ATE  - "l 3827. 


■■pAPT”pEP 'miXIToN  WET  ■ ■ 

,,  MC.,.P£M..—.-  -MCa.-.PE£-  Q3y-..:  ^ ' 

1154.6  768. 7A  5.2475  11.219 

QOPP  EC  TEP.  C£!it.v.JD^w£T-3Aa!X-..__^ 


02  DRY 
'6. 109'67 


EMISSION  RATE  : 

Ef'lSS  101  .MlSS/.(iC.DE  . .. 

EMISStON  ,MASS/RAtEn  HP 
M OQ  E_  E.M  J S ./  SlTD 


0.57314 
_ .0j,002  865..7. 
1.7911E-05 
1Q.9426&. 


,^.5788 ^Q..093635_. 

CO  ' ■ 


.NOX  .:  ..  

1 .2649  44 ,974 

,0^0063244  0.22487 

3.9528F-05  0.0014054 

_7.,5;352._.„.,_.  ,_3.3463  . . 


CAU.EUEL  AIR  K4.TLC..?  0,.07.a5JL3 


CYL  TEMP  DEG,.F._ 


441  .79 


MEAS._FUFU,ATR  RATIO  = 0.075409  ....  D IFF  ME  AS.  t_CAL..F/A  PERCENT  = 4,1171 


._  -.CYLr7-  - 
458.62 


EXT  GAf  TE‘'p"bEG.F  FXT-1  EXT-2 

12S5.P  r_29  3*.25_ 


ENGINE  OIL 
PYvn  OOFD. 
IMPUCTION  Alp. 
' oP  I Frce  A IP 


EDILT 
188 .13 


S0.UJ- 

307.89 


,CYL-3__._ 

450.6? 

'eXT-3 

_J02.5<..7__ 

01  LP  __ 

72.675 


CYL-4 

460.99 

*FXT-4 

1223.2 


SEXT-1 
1360. 4_ 


SEXT-2 
1358. 8 


MANirOLp  PRESSURE  f_.?8.385_ 


TOPOUE 

292.35 

I A I R T 1 
99 .645 


RPM 

2588.5_ 


CYU.VaCKPRE SSURF  = 29.483 


IAIR.T2:. 

99.550 


Tf  MP  OFLT AP 

80.9 5 _ _ . _0  . 04  6905 


TAI RTl 
156. 4? 

' prep"" 

53.095 


TAIRT2 
95.  845 

“flow 
188. 18 


C EL  L TEN  P ..  '= 7-7m-9  52- , . 


-HEAT  ER,.XQ'.P._t  , .10.9 .63 


C.OOL  Eg.  T FMP_  =_  1 16  ,.62 _ 


VJJ 

'nJ 


CADDEIl-  - RE.C  04/ .08/76, 1^*12*  58«J,49- 
MrDf— 00^0 __JJS*_5CANS_?_  5_ 


_-.NASA-tEKlS  _ PEELI  MI  NARY.  , data a4/0a/76. 

LEANCUT  25.  BIDCJLC.XL_AP.£.-iaQl.  DE£.^HUI5.=0^^^^ 

nrr  fiARDMEJBlC.  RRESSURE  .*  29  .380 

.EMGINE  TIMING— 5-^5.000 DEG. — , ^ 


__RATEP  HP..*..  180«Q0- 


FAC  SEX15  . PGM  C003 
HC  RATIO*  2.1250  . . 


rcM  DRY  Flaw  _VAPOR_FLOW  ,_'pRESS  TOTAL 

AIR . .„ - - -Jkir  “ A6I;96  0.12921  


CC"A.  FUEL 
CCCLINC.  AIR 
REL-HIJM 


TEMP 

_i»9.7afi- 


PRESS 

.5.56.aa- 


DEN  S I TV 
_._44...9i7_- 


TEMP  . 
98.825 


TURBO  rUPW  FLOW  TRON  FPIP 
3<i,909. -.36.052  . ... ...6, .0786. . _ 

OE W-POl  WT 
-14.096 


FLOW 

lOOll. 


j[EL-HUM 

0.72354 


0. 72354 


ERG.  COMD. F/A  DP,Y_ 

0.078040 


iJDEL-HDOD  .DEL-Hf'On 

3.0286  3.728?  ^ 

HUM'iTiTY"'  ' t H20  VAP'pr'CORR'ECTEO  HP 

5,6746.._..  .1.9579  0.044960  67.472 

Ef)U.  PATIO.  PPM- 1 
1.1548  2350.7 


F/A  WET  - 
0.078018 


RPM-2 

2352.5 


TORQUE 

143.71 


BHP 

64.323 


FXHAUST  mole.  wf.  = 27.  839 


WET  CORRECT IDM  FACTOR  =0.85704 

~ PART  PER  MILLION  WET  , rn?  ORY^ 

MEASUPED  COMC.  HC  REJ  542.7'r 5'!9520  ' U.020 

HC  _ -NOX  ... 

0.38157  0.44965 

n 0^8157  0.044965 

, olo0023048  0.30028103 


FXHXafr-FEWsfTY  ■*  0.072081  EXHAUST “FLOW ’RATE  • 


02  DRY 

0.15918 

0.13642 


. cn 


FM  ISS lOM  RATE 
PMtSSION  MASS/MDOE 


25.637 

2.5637 


MODF  EMIS.*/SJD^_C-YC.LF.-3. 

CAL.5UEL  AIR  PATIO  = 0.080034 

MPAS 

. fuel  AIR  PATIO 

= 0.078040 

meas.c  cal. 

CYL  TEMP  OEG.F CYL-1 

368.95 

CYL-  2. 
373.78 

. .CYt-3  - 
373.29 

CYL- 4 
382.09 

- 



EXT  GAS  TEMP  OEG.F  «=XT-1 

_ 1392.3.  - 

EXT- 2 
-454.00  . 

CXT-3 

91.7,75 

FXT-4 

1084.7 

SEXT-i 
_ 11.59.0 

SEXT-2 

1158.9 

ENGINE  CIL  E9 

188.20 

SniLT 

208.97 

01  LP 
69.679 

MANIFOLO 

pressure 

=18.857 



. ^ 

GYL.BACK 

prIssure' 

= '29i449' 

DYMO  ^o^'0.  torque 

140.53 

“pPM 

2281.1 

iNnuCTirN  MP  iMPTi 

5,3.78? 

IAIP.T2 

98.316 

TAIRTI 

99.557 

TA.1PT2 

96.166 

081*^16?  air  TPf'P 

• 7'’  .905  

OP L TAP 
..1.0604 

flPPP 

53.205 

ELOW 

1455.7 

CELL  TEPR.  5 .._7.7.i92 - 

.HFATEP 

lEMP  = ,102.  27 

coni  FR  TEMP., 

= 114.39„ 



* 

— -. . . -.r 

- 

RDG  3037 


691 0^9 

va/ 

Va) 


- NASA-LFWIS  — PREL1'!IMAP.Y  DA_TA _04/Q$/76 — ._.C.ADDEI1  . RFC  OV_08/76  I As35:  2.5.,.68^t„_  FAC  SEX15 

LE A\'PUT_.25._B.ipC_T/l_£l^APJP.4Jli)*.D£il-HUif=.0L?t^^^ ..H.rD.E_*.  _i«_0QOQ N.0*_S£ANS_»_.5 

. INGINE  . T.IHIMB.  «_25.QQ0l„-'._..  DEO.  ...V fl.A?,0MER  1C ’ PRESSURE  * 2.9.350  „8ATED  HP.-  15.0..00  . HC  RA 

COPB.  AIP. TEilP._. IPRESS  CFM  npv  fi  nu  uadho  ci  nu  ooccc  rnT.i 


PG*I  C003 


RDG  3038 


HC  RATin«  2.1250 


TE“P._.._. 

98.290 


-_PA£SS„_ 

29.335 


-DRY..  FLOW ^YAB0R_FL0W_..P..BESS.  .TOTAL 

214.84  93Q.88  0.31289  14.887 


CrMQ.  FUEL 


TEHP  PRESS 

-..-67.70.7^ .__5.40O5__ 


7)ENS  ITY  TURBO  FLOW  FLOW  TRON  FPIP 

.__44.  970..  67.  896._._  65.6.47  6 , 387.9 


COOLING  AIP-  TEPP. 

! 98.782 


UOEL-Hnoo  .DEL-HOOn  .FLOW  REL-HUM  DEW-POINT 

3.0668  3.8223  10081.  0.89107  -10.760 


PEL-HUw  1 

o.aaioT. 

EMC.  CONP...  F/A 

0.  0 

'WET  c orpfcTTon  F ACTOP 


2 HUMIDITY 

.1B.962 -2,3529 


7 H20  VAPOR  CORRECTED  HP 
0.054030  . 154.14 


F/A.J1RY JE/A  W.EL  Eilll,  RATIO  RPM-1 

0.070521  0. 07C497  1.0525  2683.9 


.RPM-2 

2685.7 


TORQUE 

282.34 


BHP 

144.28 


0.85183 


EXHAUST  M3LE.  WT.  =28.471 


RAPT  PER  MILLIOM  WET  PER  CENT 

PEASUREP  CQMC, HC.PPM  _ ..NOX  PP.M CD  DRY_  _ C02  ORY 

958,00  1547.6  ~3.'3365 * 12.292  " 

C OR R ECT  EQ_  CQNC  10  .W.F.T_.0.AS.Ii _2,  .8.4  2.1 1 0.  .47 1 _ 


EXHAUST  DEMSITY  = 0.0737I8  EXHAUST  FLOW  RATE  -ISSa^.  * 


02  DRY 

0.12r87 

0.10893 


EM ISS ION  PATF 
E I S S I ON  ..  MA  S S / M ODE  . . . . , 
EMISSION  MASS/RAT6.0  HP 


.-.-.HC NOX.  . CO 

0.46506  2,4902  27.902 

-0.0023253.  0.312451  0,13951 

'1.4533E-05  7.7820E-05  0.00087193 


■ N— 

C AL  .FUEL  A I R.  RA  Tl 0 ;=  . jO..  074,j31 9 

_ ..  MFAS..  FUEL  AIR  PATIO  = 0.070521  , OIFF 

HEAS.C  CAL.  E/A  PERCENT  = 4.9607 

* 

...  C VL  TE.MP  DEG.F,_ 

CYL=1 

C.YL-2 

C-Yl.r3 

„.  CYL-4 

441. 37 

460.64 

453.65 

461.96 

...  — . . 

!EXT  GAS  temp  peg 

.F  FXT-i 

“ext -2  " 

EXT- 3 

FXT-4 

■ SFXT-1 

SEXT-2 

....  . . 

92  8.6  0 

292.32 

1195.7 

1246.6 

1377.5 

1376.0 

engine  OIL 

PniLT 

STILT 

nu  R 

MANIFOI  n 

PRF  SSURE  = 

23.425 

188.23 

195.61 

72.543 

PY  NO  c non.  *" 

TonouE*  ' 

pOM 

CVL.baCK 

RRFS.SURE  = 

29.523' 

' • • 

280.48 

2610.0. 

INDUCT  I^^l  ATP 

lAIPTl 

lA  IPT? 

TA  RTl 

TA  IPT? 

93-290 

1)7.31 

96.512 

• 

npiFirp.  a'ir 

TEMP* 

DEL  TAP 

npFD 

FLOW 

- 



78.943 

.l-V014,„.. 

53.22? 

1484.4 

CELL  TEN P.  = 75. 

9 17 

HEATER  TEMP 

= 99,226 

SOriLFR  TFNP  = 

105.34 

* 

. H/S/SrLEWJ5 PP.ELJ'I  IMARY  J)^TA 


_04/ 08/76. 


LE  AMOUT.  25...0JDC_IQ_JtL  _APR  _LOO.J)£G..MUM=J&?!- 
.EKGINE_TIMll4G_*..25.0a0  _ 


CAODEII  flEC  04/08/76  I4:.47:06.,ei9.  FAC  SEX15  PGH  C003 

^M.CD.E.?  _5*000a_l  Na.,_$.CAN,S..*..5_ - - - - 

OEQ.»»_ BAJ^OHEI-VIX:,  PRESSURE  *.2‘>.35Q.  _^.1<ATE0  HP»*  180.00  - . . HC  RATIO*  2.1250 


RDG  3040 


' _ _COMB.- AIR  _ 

- TEMP.  . 

99.024 

.PRESS. 

29.350 

..  CFM  . - 

.DRY  FLOW 

.VAP,OR.FLOW  . 

PRESS  TOTAL  

110.65 

468. 59 

0.13683 

14.535 

FUEL 

TPMP 

PRESS 
JL.5B86  _. 

DENSITY 

44.855 

TURBO  FLOW  FLOW  TRON 
.36.860  ..  34.J656 

FPIP 

_6,.0845 , 

- _£0CLI»4G  AIR-.  — 

1 

• . .TE.MP 
90.248 

.UDEL-HOOD 

3.0391 

„ .DEL-HOOO  ... 
3.7420 

FLOW 

10030. 

REL-HUM  OEW-POIKT 

0.73925  -13.420 

R EL-HUM 

1 

...  0.73925 

2 

14.705  .. 

HUMIDITY 
. 2.0441 

% H20  VAPOR  CORRECTED  HP 
0.046939  67.867 

„ KG.  COKQ.._ 

_ _ F/A.-C'RY..„ 

F/.A.  WET 

. EQU. . RATIO 

RPM-1 

RPM-2  _ , _ 

TORQUE  BMP 

’’143. 92  64,650 

0.073959 

0.073937 

1.1039 

2359.2 

2361.4 

WET  COPP.ECTinN 

FACTOR  =0.86776  EXHAUST  MQLE.  WT. 

= 28.177 

EXHAJST  DENSITY  = 0.072956 

PART  PER 

MEASURED  CQMC.„.  HC_£P“  „ . - PPM- 

1169.3  1256.7 

rnooprTPn  rnMC-  rn  jft  BASIS 

, CO. DRY 
3.4590 
3.001.6... 

PFR  CENT 
C02  PRY 
12.191 
1,0.579.,.:, 

02  DRY 
~0.2i671 
0.22276 

. . - ... 

HC,  - . 

__-NOX.  .....  ... 

.CO 

F MISS! CM  rate 

EMISSION  MASS/KODE 

FMtSSIDK'  MASS/paTFO  HP 
-■  MrriF  PM-t-S- /STD.  Tvf  1 F T 

0.28964  1.0319 

_0. 02 896.4 0*10319  . 

0.00018103  0.00064491 

9.5277  42.994 

15.035 

1.5035  _ . 

0.0093971 

22.374  . 

■ ...  - . ... 

Til  -FITFI  Air  RATin  = 0.073972^ 

..MEAS.- 

FUEL  air  PATJ.C 

.5_  0.073.959 D1.F,F_M.EAS 

.£  CAL.  F/ A , P ERCENT 

...cyl.temp.oeg.e 

_..;.XYL=1. 

377.43 

.C.YL-2.  .. 
382.95 

.__.CY.L-3  ... 

385.  11 

CYL-4 

385.23 

- -- 



EXT  GAS  TFMP  OEG.F  EXT-1 

. . . .... L120. 

FXT-2 

rJ12..7.4._ 

EXT-3 

_.1L28.5.  .. 

EXT-4 

103B.7 

SEXT-i 

...  1196. 5_  _. 

SEXT-2 

.1196.7.  . . 

Fwr, INF  n 1 

EOILT  ... 

.sniLT 

OILP  _ 

MANIFOLD 

PRESSURE  .5_.19. 

068 

188.17 

202.39 

70.143 

TYro  criD. 

TDBOUE 
149.03  

RPM 

2.310.3..  .. 

....  . . 

CYL.BACK 

PRESSURE  » 29. 

‘413 

..  . lACUCTtrM  A1B_ 

lAIRTV 

99.412 

1AIRT2,  . 
99.024 

TAIRTl 

108.75 

TAIPT2 

95.933 

. ....  , 

ppIficf  AIP 

' • 

T^MP 
B0.5f'4  . 

riFLTAP 
2.0137 

PREP 

53.532 

FI  3W 
1985.0 

cell  TE"P.  = 

79.on 

.HfateP  TFHP  = 103.92 

• COOLER  TFMP  = 104 

.45 

EXHAUST  FLOW  RATE-  6899.8 


0.017085 


1»00511- ««-  “'/O''”  ' 

irf.,-.,.  ATnf  Tn  n »pp  100  nFf,  Hur-O,?^: — ^ — l«n£_-_i ^OQU !ffl.._5i4>l.5-^5  — 

= „«,«=  ._23.H0(J.__  .Ma._,_-a.*-TOiIllCJ»CS5UM  . 23.’50--  ...  - K‘1”  ‘“.•5'’ 


FAC  SEX15 (»6H  C003 

HC  RATIO*  2.1250  . 


£ NG INE-T  I MING_=_25  ..aCC,._ 

noccc  rPM  DRY  FLOW  .VAPOR  FLOW  ..  PRf5S.  total 

COMB,  air TEKP- PMSS— "932,.80  0.32275  14.B81 


CP'^P.  FUFL 
.XOOLING  A!R... 
REL-HU“ 

_.E^:G..cc^•n.___ 


TEMP 


29.322 

PRESS 

_5.A5ia. 


l^i'MS'lTY  fuRBO^PLCH  FLOwTrON  "‘P 
A4.a3^i_  __-67.5.89_ 6S..19.1 ..-6.07_83,. 


XE  M.P - . .UDEL-HOC.D  ..  DEL-HOOD 

101.48  3.1459  3.7485 


FLOW 

10225. 


JtEL-HUW 

0.84019 


OEW-POIMT 

-10.290 


.fl,.84Ql? 

DBY- 
O.C 70948 


..25.3.65... 


HUMIdTtY  * H20  VAPOR  CORRECT ED  HP 
2.4220  0.055618,  155.20 


_.i/A-H£I --EQU.  - PAJl  Q-...8PP:l  - 

0.070924  1.0589  2697.2 

rf?  ■“  EXHAUST  * HoTe '.  'w f . = 28.434' 


RPM-2 

2700.2 


torque 

281.89 


8HP 

144.77 


EXHAJ-sT"0ENS  if  Y -X  0.073622  E XHA  UST  F LOW  RATE  * 13573. 


EXHAUST  HOLE.  WT^x  ^ 

*r  ^PT  "per  ILL  iON^  rno  flPDRY 

rt^.«SMRED  3^2395  ■■  '"12^353  'o!ll593  '''  

936.49  ^ 1630.  1 3.  2395  12.^  0.099089  . . . -■ 

..COPRECTFD  CnHC.^,Tr..WFT.„.3AS.IS  . .2.,i689.„.  lo.pa  . ..  . 

' NOX''- ,.  :_.C0  , -■ 

, - siPfeo*:  - - • 




CAL . F.U  EX  -A  I P .PJ-UCL5_Q..<i7.3B3J 

C YL  T9MP  ngG.F„.  .._  CYL-l_  - 
450.55 

'fXT  CAr*TFHp''DFG.F  EXT-1 

14  23.2 


.CY,L-2- 

459. 50 


-CYL -3 
456. 13 


'eXT-2  EXT-3 

. JL6  6 6 _ 1 3 2 9 .J 

SQILT - _ _niLP 


CYL -4 
461 .56 

“ext -4 
1306.3 


SEXT-1 

1397.0 


SEXT- 2 
1395.0. 


manifold  PKESSURF  =.28.389 


13B.24 

245.33 

72.923 

OYNO  COK'D. 

TOPOUF 

233.45 

RPM 

2617.0 

' rYL.BACX  PRESSURE  = 29. '520 

I M'^LCTION  _air 

I A! RTl 
101.31 

1 AIPT2 
101.19 

TAIRTl  TAJRT2  . - 

104.24  96.726 

f’oiFice.'AIB 

TFMP 

„ 81.500 

"ri?  IT  a'p" 
2, 9985 

“drfp  flow 

53.1-25  2393  .4 

CELL  TEMP.,  = . 

7.8  ...2  9 a 

...HeATEP. 

LE?‘P..-  -105.80  „ . , CQPLFR  .TFMP  = „ 105.  86„  _ 

ROG  3043. 


pppitMiMApy  DATA  Q4/0a/J&-_— J AOOE.l  1 — RfC  ,0.4/Cfi/.7fr-.L5*.Q3!3.Li.435_. 

L E AMCUT . 25  WTnr  Tn  ct  A RP  loa  PEG  HU>«g6g: MCDE_ jlJ-.OOO.Q. — 


FAC. sexi5 


PGM  C003.. 


EKGIME.  TIMltiG_=_25.aQ0.  -JIEG-.*- BAfiOHEIilC.  PP.ESSURE  ®_29.340.  .-.-.BATE3  .160^00  . HC  RATIO-  2.1250 


COM  B A IR — B.RES.S 

98.264  29.340 


. ..DRV  FLOW  __  VARjQR.  FtOW_.  PRESS  TOTAL 

109.86  4f!4.96  0.14501  14.529 


COMB,  fuel 


.-COALING.  AIR  .. 


P El-HUM 
. ENG.  C.OND. 


TEMP  PRESS 

_Il  .233—  ,._.5.59_11. 


OEMSITV 

„44.ai9. 


TURBO  FLOW 
35,907. 


FLOW  IRON 
34.044 


~>PIP 
._6.  1.209,  _ . 


TERP  - 
98 .886 


_UDEL-HQPD  _ DEL-HOOD  ...  FLOW  RFL-HUM DEW-POINT 

3.0524  3.7135  10055.  0.80758  -12.375 


I 


0.. 8,0758 31  ,3.3.3. 


HUMIDITY 

2.1831 


T H2h  VAPOR  CORRECTED  HP 
^ .0.050132  .67.976 


0.073219 


,fj\  WLT... 
0.073197 


EOU.  PATIO  .RPM-l  PPM-2  TOROUE  BHP 

1.0928  2350.7  2352.8  144.81  64.812 


“w“ET'~CpRPECtION  FACTOR  * 0.86293 


exhaust"  MO  LE'1  "wT.  = 28.239 


exhaust  OENSTtV  ='b'."d73il8'' EXHAUST  FLOW  RATE 


PAPT  PER  MILLION  WET  PER  CENT 

MfASUREr'  CQ.NC.  HC  PPM  ... . „NOX I.PPM  „..CQ  DRY  . ...002  DRY 
1145.2  1260.1  3.6221  12.055 

PPRFCTFtl  CONC.(L.T.n.^(F,T  : B.ASJ..S.__^ ..3.  J2  5_6,  .__.„1P.403.  . 


02  DRY 
0. 24552 
0.21137 


.-_HC __.MOX.' CO  . . ..  . - ..  - 

fM’SSlON  RATE  6,28066  I.D237  . 15.491 

EMISSION.  MASS/mdOE  .,0.028066  0.10237  1.5491  .. 

FMISStOM  MASS/PATFD  HP  0.00017542  0.00063980  0.0096819 

_ MODI.  £MJ  S.  /3JMt._CJCCj.JE_Y. - -9,2.314 _41. 6.53  _ ..23.052  . . — . 

CAI.FUFL_AJR  .RAJin.=  J3vQ7,^^^^^  FllEL.  AIR  OATIO  = 0.07321,9.  OIFF_MEAS.C_CAL.  , F/A  PERCENT  » 1.5888 


rvi  TFMP  DFG.F  CYL-1 

..-.CYL.-2._,... 

CYl-3 

CYL-4 

_ _ . 

— 

,-378.43 

384. 83 

3~88.  24 

389.  86 

EXT  GAS  TEMP  DEG. f"  EXT-l 

. . 94  3..49 

ENGINE  ri.L  ......SniLT 

198.17 

Exf-2~ 

-2  58,95. 

Yxf-3 
-1202. .9 

"ext -4 
-112B,9 

■"  SFXT-1 
1205.6_ 

SEXf-2 

.12.05.7 

. . SHUT _ 

135.82 

niLP 

70.063 

MAN! FOLD 

PRESSURE  f_ 

19.029  ... 

DYMO  CON'D.  TO  ROHE 

144.36  . 

RPH 

-2303.0  ..  ..  . 

“ cylVback 

p¥essup.e"= 

~29.418 

I NDUCT  ION.  AlP. lAJPTi 

‘ . 98.679 

. IAIRT2  

98.264 

JAIRTl 
113.  05 

. TAIRT2 
96.074 

- 

' 

PPIFrCP.  AIR  T'^mp 

80.064  . .. 

CELL  TEMp.  .=  . je.395  

DELTAP" 

1.-03  87 

ORFP 

52.794 

FLOW 

1440.7 

.HFAT  FP  JFMP. 

= 103.87 

CnOL  FR  TEMP  = 

107.27, 

6828.6 


*Ch£ 


^ asa-l  fw  is 


PPFLIMIMARY  DATA 


OA/08/76 


CAODEM 


RFC  04/08/75  18:0^:35.670 


FAC  SEX  15 


PGM  C003 


RDG  3053 


LEAf'nUT  ?5  9TDC  ! C T 1 00  OEG  HUM  = 80  X 1 1/2  T CLO  MODE  =•  1.0000 


NO.  SCANS  * 5 


PA'GINF  TIDING  » 25.000 


DFG. 


BARnMFTlIC  PRESSURE  = 29.070 


RATEO  HP. 


160.00 


HC  RATIO*  2.1260 


* Cnv?.  air 

TEMP 

PRESS 

CFM 

DRY  FLOW 

99.886 

29.372 

11.465 

45.4-72 

cn*'8.  FUEL 

TEMP 

72.782 

PRESS 

5.3347 

DENSITY 

44.838 

TURBO  FLOW 
3.9799 

. cnPLING  AIR 

TEMP 

UDEL-MOPD 

DEL-HOnO 

FLOW 

. 99.024 

-0.012454 

0.72095 

O.OOCOO 

P EL-HU'' 

1 

81.734 

2 

36.654 

HUMIDITY 
246. 84 

* H20  VAPOR 
5.6583 

FMG.  CnMD. 

F/A  DRY 

F/A  WET 

EQU.  RATIO 

RPM-1 

0.077528 

0.074888 

1.1571 

612.30 

WET  CDPRECTinN 

FACrnp  = 0. 

82392  EXHAUST  KHLE.  WT. 

= 27.880 

MFASIJO  ED  rnMC. 

PAPT  PEP 
HC  PPM 

MILL  ION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

rOPPECTFD  CONC. 

15321.  16. 768 

TP  WET  OASIS 

4. 7634 
3.9246 

10.472 

8.6284 

VAPOR  FLOW  PRESS  TOTAL 


1.5035 


3.5254 

PEL-HUM 

81.734 


0.55891 

PPM-2 
612.42  ' 


14.425 

~EPiP" 

5.1850 

DEW-POINT 

93.280 


TOROU^ 

■4.3571 


BHP 

0.50914 


EXHAjsfOENSifV  =' 0.'07'2i89  F XHA'UST"FL0M' RATf  « 700.95' 


02  DRY 
'2.0826- 
1.7151 


EMISSION  RATF 

FM I SSI ON  MASS /MODE 

EMISSION  mass/rated 
MrnP  cmis./STO.  CYCLE  » 

CAl  .PUEl  Aio  RATIO  = 0.079276 

CYL  TFNp  OEC.F 

CYL-1 
306. 15 

. PXT  r-AS  TFMP  OFr- 

.F  EXT-1 
922.71 

F NO.  INF  OIL 

FOILT 

155.48 

. dynp  corn'.' ‘ 

Tnpoi|c" 

2.9019 

IMnurTlON  AIP 

• AIRTl 
■■■■  130.12 

OPIFICC  AIR 

T=vp 

R2.266 

HC  ____  MOX  cn 

0.3'8  555  ' 0'.0013'98  6 1.9972' 

0.0064258  2.3311E-C5  0.033286 

'4T0'l5lF-05  T.45'69F"-07  0.'  00020804' 

2.1138  _ 0.49E33 

^'EAS.  FUEL  AIR  RATin  = 0.077528 


DIFE  MEAS.C  CAL.  F/A  PERCENT  = 2.2536 


CYL-2 
320.  15 

■'Fxr-i! 

■454.00 

SniLT  _ 
295.85 

PPM 

606. 90 

I A I R T? 
P9. 886“ 

D P I T AP“ 
1.5070 


CYL-3 
'306.  85 


EXT-3 
-454. 00 

nilP 

* 46.  2'8'9 


TAIRTl 

124.2? 

"n'P'F'P 
53.4  82 


CYI.-4 

315.53 

"EXT-4 

597.15 


SEXT-1' 

625.91 


~S'EXT^“ 

624.28 


MANIFm  0 PRESSURE  = 11.577 
CYL-PACK  pressure  = 29.711 


TA  IPT? 
97.868 


FLOW 

1726.5 


rril  Tr»-P.  = 73.591 


HFAT  CP  T FPP  = 116.16 


CnOLCR  TFMP  = 80.693 


V ^ 


\M 

C5 


A ^ 


PCN  C003 


RHC  QW08/7&  18»06»3l.l0^ 

LE...-.JT  .-I  »Tor  I E r .00  hum  . e°  ^ <■  in  T cip.igL-  "»• 


►■ASA-LFWIS  ' P^»Ft!^t^'aRY  DAT  ft  0 V_0i<2^ 


FMGI»'E  TIM! MR  = ?5.000 


DEG. 


Cr?vP.  AIR 


TEMP 


BflPP*<ET71C  PPESSURE  f 29.370 

PRESS  CPM 


RATED  HP.«  U0.00_ 


FAC  SEX 15 

HC  RATIO  2.1250 


ROG  305A 


100.97 


DRY  FLOW 
"93. 582 


VAPOR  Eton  PRESS  TOTAL 
3.3702  ■'  19.931 


r r.Mp . FUEL 


rrn. i^'G  AIR 


29.369  23.626 

PEL-HUM  DEW-POINT 

"■  81.998  93.935 


TEMP 


99 .393 


UOEL  -HOOD DE^L-  HOOD 

"0^00‘63659  0.76639’ 


FLOW 
'2257.  I 


0 FI -HUM 


81.998 


2 

25.235 


"humidity  * H20  VAPOR  CCRRECTEO  HP 
252.09  5.7BP9  __.1‘5<>28 


FEG.  CONO. 


F/A  DRY 
0.092il0 


F/A  WET 


EOU.  PATIO  RPM-1 
1203’.  9 


0.088O09  1.3798 

~iTlT  rnP:RECTirN  FACTOR' = 0.82659  EXHAUST  MOLE.  WT.  = 26.765 


PPM-2 

1209.7 


TORQUE 

6.’2006 


6 HP 

^92fT 


EXHAJST"6E«iTY-.“e:'e6930l'  E XHAUST  FLOW  RATE '-  1523.9 


MFASURFO  C0*.'C, 


PART  RER  MiLLION  WET 
h;  PPM  MOX  PPM  CO  DRY 


8821.9  l'9.B95 

CORRECTED  COMC.  TP  WFT  BASIS 


9. 2596 
7.6539 


pep'  cent’ 
C02  DRY 
■“9'.3089  ” 
7.6997 


W 

.c 


02  DRY  _ 
"0.90522 
0.33578 


"EPISSrOM”  PATE 

P M I S « I DM  “^S  V MODE 

’’E  M 1 S S I DM  'M  ass  / pat  ED  HP 
vpnP  PVIS. /?,TD.  CYCLE  7 


HC  _ 

"0.98296 

0.088951 

'7o;0CO552  82 
29.C96 


MOX 

0."00’39253'  " B.965C 

0.00C62797_  1.5519  _ 

3.  9298E-’06  0.  0C96995 

0.26165  23.099  _ 


r M .EUEL  A;!R  RATIO  = 0.091357 


CYL  TEMP  OEG.F 


CYL-l 
292 . PO 


CYL-? 

307.65 


^EAS^JUEJ-  AJP  PATJp  = 0.092110 
CYL-3  CYL -9 


OlFF  MEAE.t  CAL.  F/_A  PERCENT  *-0.31836 


293, 72 


f nr, IMF  rii 


OYNO  COm’D* 


innuCTIOM  Al^l^ 
■("0  I F 1 C p ■ A“l 


F EXT-’i 

EXT-2 

1025.9 

-959.00 

EO 1 L T 

SniLT 

155.27 

-13.915 

TORQU’E 

RPM 

3.9020  _ 

1209.2_ 

lA IRTl 

t AIFT2 

1 jO.pR 

100.97 

EXT-3 

j-959.00 

OUP 

■ "57.292 


297.10’ 

EXT-9 

561.67 


SFXT-r 

581.13 


’liEXT-2 

576.99 


TAIRTI 

’190.32 


MANIFOLD  PRESSURE  = 9.2802 
CYL.  RACK  PRESSURE  29.396" 


TA1RT2 

93.111 


'Tf'P 

92. 555 


"DFLf AP 
1.-9327 


"OREP" 

53.933 


FLOW 

1711.9 


rr(_L  TP^P.  = 75.039 


HEATER  TCMP  = 139.hr 


COOLER  temp  = 99.693 


^ASA-LFWIS 


PPELI>'INA?Y  DATA 


OA/ 08/76 


CADDEI  I 


LEA^'OUT  25  BTDC  I E T 100  DEG  HUM  = 80  t.  1 1/2  T CLP  MODE  = 6 ^000 0 
F^'CI^IE  tipind  = ?5.300' 


OEC  OA/Ca/76  18:06s52ol86 

5 


NO.  SCANS 


OER.  . BAROMETRIC  PRESSURE  = 29.370 __?ATED  HP^*__160.  00_ 


FAC  SEX  15 _ PGM  C003  ROfi  3055 

HC  RATI 0»  2.1253 


■P.  AIR 

TEMP 

PRESS 

CFM 

100.61 

"29.363 

23.698 

DRY  flow 
93. *837 


VAPOR  FLOW  PRESS  TOTAL 
3.3050  14.430 


COMP.  FUEL 

TE*'P 
75  .030 

F-<ESS 

5.7348 

DENSITY 

44.778 

TUR'0n“F'LO'w' 

_3.?764 

rnoLi'-^j  AIR 

TEMP 

uoEL-HPnn 

DEL-Hnno 

FLOW 

O.OOCOO 

! 99.481 

-0.016605 

0771514  ■ 

Ffl-hQm 

1 

81  .734 

2 

51.257 

HUMIOI TY 
252. 51 

~T~N20  VAPOR 
5„7985  _ 

EnF.  Chno. 

F/A  DPY 

F/A  WFT 

EOU.  RATIO 

_ RPM-1 

, n..' : 

0.090903 

:r,*087735 

1, 3567 

1205. 3 

WET  CORRECTION 

FACTOR  = 0, 

32300  EXHAUST  MOLE.  WT 

. = 26.852 

J8.5298 

REL-HUM 

81.734 


1.8342 

RPM-2 
1205. 5 


"FPIP  ~ 

6. 1602 

DEW-POINT 
93.985  ■ 


TORQUE 

7.2674 


BMP 

1.6679 


EXHAUST  DENS  itY  * OV069525  ""  EXHAUSt  pL'OW  RATE  » 1521.1 


'PART  PER  million  WFT 
HC  PPM  NOX  PPM 


MEASURED  cone.  . 

. , 8T32.9  18.827 

C OR R EC TF 0 CQA'C.  TO  MET  BASTS  


CD  DRY 
"9.'25'2r 
7.6145 


PER  CENT 
C02  DRY 
'9.3208' 
7.6710 


02  DRV 
0.4  6C.19" 
0.38367 


"EM'fsSTnN''  RATE  : \ 
fcMISSlOA  MASS/moDE 

•■gMfssroV"  mass/pateo  "hr 


HC  NOX  cn 

■(D‘74'T68f'“  “■■■0.3034078''  8.4086 

0.023843  0.00017039  0.42043 

'0. '00014902  ■"f.0'649E- 06'  0.0026277 

6.2564 


CA!  .FUEL  A IP 

PATin  = 0.091045 

MFAS 

. FIJFL  AIR  RATIO  = C.C90900_  ClIFF  MEAS.G_CAL. 

, CVL  TEMP  DEG. 

F r YL-  1 

CYL-? 

CYL-3 

, r.Yi  -4  , 

_____ 

293.44 

308. 1? 

293.  68 

64 

■ 

”'fXT-4  "SFXT-l  SEXT^ 

134.87  575.49  570.93 

' EXT  'GAS  TEMP 

DEG.F  EXT-1 
1905.3 

EXT-2 

-454.00 

EXT-3 

-454.00 

FMGIME  nil 

FOTLT 

Sm  IT 

OILP 

MANIFPLD  PRESSURE  =9.2614 

155.08 

44.298 

57.286 

■"■CYL.PAfX  PRESSURE  = 29.474 

DYAr  CONP. 

THPOUF 

3.2547 

RPM 
1199.  1 

I f.'i'HtC  T 1PM  AIR  1 A TRTl 

lA IPT? 

TAIRTl 

TA1PT2  _ _ . 

100. 71 

100. 61 

185.  86 

98.230 

T PT  ciCE"  AfR' 

TF  vp 
82.680 

PELT  AP 
1. 5015 

OR'FP 

53.486 

EL  OW 

1721.7  . ..  

r.FLI.  TFMP.  = 

75. 145  

HEATER 

TEMP  = 137.14 

COOLER  TEMP  =96.786 

Sh^ 


_^'A<;A.|Pv:tS  PPFLIMIMAPY  DATA  04/08/76  C^PglL, ^PC;.  04/ 08/76- asnOjO^ 

. FANPIIT  ?5  BTor.  1 f.  T 100  ^er;  hum  = bo  f i \n  t clo  mode  = t.^oo__M^sc,ans_^^ 


FAC  SEX15 


PGM  C003  RDG 


EWIME  TIMING  = ?5.000 


BARQMETjJC  PP  ESSURE  = 


NO.  SCANS  - 5 

rated  HP.*  160.00^ 


HC  RATIO*  2.1250 


CPWB.  AIR 


CfM.n.  FUEL 


rent' IMG  AIR 


"pel -HUM 


EMG.  CDF  P. 


TEMP 
100. 79 

TFMP 

76.652 

TF*'P 

99.999 


83  .282 

F/A  OPY 
0.077934 


PRESS 

29.370 

PSESS  “ 
5.8344 


CFH 

11.751 

'densTty' 

44.736 


DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

46.T14  ^ t.7217  14.428 

■"fljP.Fn'  FToFnFLOW”mrN  ^F  P I P“ 

3.9709  3.6274 


UOEL-HOOO  OEL-nnOD^ 
■FT00083027  0.68055 


FLOW 

2229.2 


PEL-HUM_ 

83.282 


OEW-POI»a 

94.770 


2 

43.816 


HUMIDITY 
259. 10 


T^H^n  VAPOR  TOPRECTEb  HP 
5.9499  0.41518 


F/A  WFT  EOU.  RATIO  PPM-l  

T.67520T  1.16"39  ' 604.33  605.88 


TORQUE  8HP 

3r2753“  “0.37691 


'wet  rORFErTION  FACTTR  = 0.82067  EXHAUST  MOLE.  WT.  = 27.843 


EXHAUST^DENS  177-^-07072093“  'EJfflAUST-FLOV  RITE  • 719;- 


PART  PER  MILLIOM  WET 

mfaRIIPFO  CRVC.  he  PPM  Nf)X  PPM 

r7030.  15.926 

CORRECTED  CriKiC.  TP  WFT  BASIS 


CO  OPY 
4.87'76 
4.0029 


PER  CENT 
C02  nP.Y__ 
i'0.425 
8.5552 


02  DRY 
"2.2569 
1.8522 


F MISSION  ■ RATE 
FMISSIOM  _MASS/m9DE 

pmISSIDF  HASS/PATFn  ho 

MPIE  FMI 5. /STD.  CYCLE  ^ 


HC  NOX  CO 

'0T43-98"4~ 0.3013634"  2.0906 

0.0073307  2.2723E-05  0.034844 

"4V58r7*E-05  i.4202E-07  0.00021778 

2.411 4^ 0.009467 8 0 .51 85T 


n,„  .„,n  ■ 0.079,9,  re«..H!a.iJ.  o.omW_: 


CYL  TFMp  DFG.F  CYL-l 

- - 299.73 

Txt'ga  f~T  em’p'"deg  . F f xT-r 
1768.1 


EMGIfiE  OIL 


rYMo 'roA’D. 


INf'ijrTIOM  AIR, 


"npIPICF,  ATR" 


EOIIJ 

153.47 

“tnKFJF" 

3.4059 

IMFTl 

100.96 

“TF*IP~"“ 

83.181 


_CYL-2_ 

304.25 

FXT-2"“ 

-454.00 

S9 1 L T _ 
'3  57763 

586.50 

1 A1 RT? 
100.79 

nyElTAF 

1.5272 


r.YL-3 

289.90 

““EXT- 3 
j^454.00^ 

niLP 

46.529 


TA1RT1 
185.  15 

"OPF'P 

53.466 


CYL-4  _ 
"297.96 

“EXf-4  ■ 
441.85 


"SFXT-1 
559,  76 


556.15 


HANIFnLD  PRESSURE  * 11.711 
"CYL. PACK  PRESSURE*  29.413 


TMPT? 

97,544 


FLOW 

1735,1 


CELL  TEMP.  = 76.4^8 


heater  TF«P  = 116.18 


COOLER  TEMP  = 73.688 


MASA-t E IS  PRELIMIMARY  DATA 

LFAKlOUT  25  BT  DC  I £ T 100  DFG  HUM 


FMGIME  TIMING 


25.00C 


04/08/76  CADDEIl R E<^  0_W  08/76  18132826.248 

80  T 3/4  T CLOSE  MODE  »=  1 .0000 NO.  SCANS  « 5 

‘ BAROMETRIC  PRESSURE  = 29.370  RATED  HP .»  160.00 


PGM  C003 


ROG  3057 


HC  RATIO-  2.1250 


COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

101.93 

29.368 

12.600 

5b.f99 

1.8153 

14.430 

CCMB.  FUEL 

TEMP 

75.003 

PRESS 

5.8065 

DENS ITY 
44.779 

TURBO  FLOW 
3.9730 

FLOW  TRON 
4.3774 

FPIP 

6.1608 

CCFLING  AIR 

TEMP 

U DEL- HOOD 

DFL-HDDD 

FLOW 

REL-HUM 

DEW-POINT 

100.61 

-0.0060887 

0.63600 

0 .00000 

78.755 

94.060 

PEL-HI.IM 

1 

78.755 

2 

27, 163 

HUMID ITY 
253. 13 

% H20  VAPOR 
5.8127 

CORRECtE'b  HP 
0.76345 

PNG.  CCND.  F/A  DRY  F 

0.  087202  0 

■ VFT ■ Cn PPFCTION  FACTOR  = 0.84248 

— . 

PART  PEP  M'ilL 
MEASOPED  CDNC.  HC  PPM  'll 


F/A  WEJ_ 
07084159 


F£U.  RATIO  RPM-I 
"1.3015  617.04 


RPM-2 

'616,80' 


TORQUE 
"5. 9 006" 


BHP 

D769324  " 


EXHAUST  MOLE.  WT.  = 27.123 


PART  PEP  MILLION  WET 

MEASOPED  CONC.  HC  PPM  NDX  PPM  CO  DRY 

......  19569.  " "117104  6.6373" 

COPPEGTED  CGNC.  TO  WET  BASIS  5.5918 


HC>: 

NOX 

FMISSIOM  RATE 
FMtSSinn  MASS/MODF; 

0. 55413 
0,0094022 

" 6.001J610 
1 .76845-05 

Emission  NASS'/RAT?!)  HP 
fCDC  FMIS./STO.  CYCLF  M 

5';876'4r:=D5 

3.0928 

T.1052E-07 

0.0073683 

, . CAL.FUEL  air  RATIO  = 0.084713 

MEAS.  FUEl  AIR  RATIO 

CYL  TFmp  DEG.F 

CYL-1 

CYL-2 

CYL- 3 

'* 

258.14 

270.94 

244,36 

EXT  GAS  TFMP  OEG.F  FXT-l 
1064.5 

FXT-2' 

-454.00 

EXT-3 

-454.00 

..  FNniNF  riL  : 

E9  ILT 
'149.00 

STILT 

232.19' 

01  LP 

■47.337 

OYin  corn. 

THPOIJ^ 

6.1710 

RPM 

604.56 

iNrucTirv  air 

lA  IP  Tl 

To  2. 13 

IAIRT2 

101.93 

TAIRTl  T 

' 136. 47" 

r-PIFirc  AIP 

TF.MP 
83  .945 

DELTAP 

1.3U18 

npFP 

53.407 

PER  CENT" 
C02  DRY 
'9.3011 
7.8360 


3.2598 

0.054330 

0.000339; 

0.80848 


CYL-4 

252'.'76 

FXT-4 

158.46 


EXHAUST  'D'ENSITY  * ‘0.1)70228"  ' EXMAOST"FLOW' RATE  « 802'.9r‘ 


C2  DRV 
"2.4392 
2.0550 


DIFF  MEAS.C  CAL.  F/A  PERCENT  —2.8548 


SEXT-1 

511.43 


SEX1G=2  " 
508. 18 


MANIFOLD  PRESSURE  = 11.757 

CYL.PACK  PRESSURE  = 28.9'62" 

A1RT2 

98.268 

FLOW 

1604.2 


fEli  TEMP.  = 73.840 


HPATFP  TEMP  = 141.74 


COOLER  TEMP  = 65.566 


Lhi 


MASA-teWIS 


PRFLIMINARY  DATA 


04/08/76 


CAnOEI I 


LEAMnuT  25  BTOC  I 6 T lOQ  PEG  H'JM  = 60  * 3/4  T CLOSE  MODE  = 2.0000 


04/00/ 76  ie;34;37.73 1 
NO.  SCANS  » 5 


FAC  SEX15 


PGN  C003 


RD6  3058 


ENGINE  TIMING  = 

25.000 

DEG.  ' BAROMETRIC  PRESSURE  =29 

.370  RATED 

HP.«  160.00  HC  RATIO*  2.1250 

fOMR.  AIP 

TFNP 

PRESS 

CFM 

ORY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

102.07 

29.366 

26.563 

105.22 

3.8161 

14.430 

CCM8.  FUEL 

TEMP 

PRESS 

OEMSITY 

fUPBO  'FLOW  FLOW  TR'ON 

74.826 

5.6985 

44.7RA 

11.694 

10.399 

6.1584 

CrCLING  AIP 

TEMP 

UOEL-HOOO 

DEL-HOOO 

FLOW 

PEL-HUM 

DEW-POINT 

' ' ■ ' ■ 1 

100.64 

-oVod4i5i4  ■ 

0770490 

0.00000 

78.630 

94.150 

RFL-HUM 


1 

73.630 


11.209 


253.88 


5.8299 


EMG.  rnufi. 


F/  A _ 
"O'.  098832 


JF/A  WET 
0‘.  095  373 


EOU.  PATIO  PPN-1 
■ 1198.2 


1. 1183 

PPM-2 

1200.4 


TORQUE 

4.4504 


BHP 

i;0153 


'wET'cnPRFCT  lOM  FArTr>P  = 0.83152 


1.4751 

F XHA UST"~N3LFT" 'WT.  =~26.  30'3"  E XHAuST"t)EN"S  t'TY  ' = 0.068104 


EXHAUST  FLOW  RATE  - 1753.‘7 


■ ^PA'RT  PER  MILLION  WET 

MEASMREP  CONE.  nr  PP«  NOX  P"M  CO  OPY 

15V.73'.  'ir.OSP”'  " To'.564" 

rOpRECTEO  CONC  . TO  WET  RASIS  8.7840 


PER  CENT 
C02  ORY 
8.3309 
6.9273 


02  ORY 

0.77058 

0.64075 


FMISSION  PATE 
F»MS5I'’A'  MAss/MnOE 
■emission"  MASS/PATE"  HP 
EMIS./3TP.  EYCLF  s: 


HC  

O.' 9 86  78 
0.18091 
■0.0011307 
59.509 


NOX 

" 0.0023C23 
_0. 00042209 
2;6381E-06 
0.17587 


CO 


11.184 
2. 0503 
0.012815' 
30.511 


CAL. FUEL  AIR  PATir  = 0.097901  MFAS.  FUEL  AIR  RATIO  =0.098832  OIFF  MEAS.6  CAL.  F/A  PERCF NT  *-0.94179 


CYL  TEMP  OEG.F 

CYL-  1 

CYL- 2 

CYL- 3 

C YL-4 

2'S  3 . 14 

294.15 

271. 86 

271.92 

EXT  GAS  TF**p  n¥G. 

F"FTf^r' 

1472.2 

F'xt-"'2"~ 

-454.00 

EXT- 3 ■■ 
•-454. 00 

■'EXT- 4 
200.53 

"SFXt-l 

538.93 

S£Xt-2 
536.  88 

ENGINE  OIL 

F-'ILT 

SOU  T 

PILP 

manifold 

PRESSURE  = 

10.047 

14  8.  f.O 

350.12 

57.550 

CYL. back 

PRESSURE  = 

29.229 

OYMO  CONO. 

TPOPUF 

6.2718 

RPM 

1195.6 

INOUCTirN  AIP 

mPTl 

102.13 

IAIRT2 

i02.07 

TAIR  T1 
106. 73 

TAIRT2 
97. 863 

OPIFICE.AIP 

TEMP 

84.375 

OFLTAP 

1.3384 

CRFP 

53.48P 

FLOW 
162  5.4 

CEIL  TFMP.  i 74. 

480 

HEATER  TEN 

P = 122.99 

rpnLER  TEMP  = 

66.873 

>AS«-LEWIS  PRELIMINARY  DATA  OA/08/76  CADOEI  I AfC  S34S 

I CAMDUT  25  BTDC  I C T 100  DEG  HUM  = 80  Y 3/A  T CLOSE  MODE  * 6.0000 , 

""  I • ■ ~ ' ""~ 

ENGINE  TIMING  = 25.000  PEG.  > BAROMETRIC  PRESSUBE  = 29.370__  ,._,RATED  HP.=  1&0.00 

rPMP  4IP  TEMP  PRESS  CPM  DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

- • __  __  ■ ios.pft  3.6318  IA.A30 


PGM  C003  RDG 


HC  RATIO*  2.1250 


"c'C»'B7"FilFL~ 
CpPtING  AIR 
■ »EL-HliM~ 


TFMP 
102‘.  l'3 

TFMP 

7A.7S5 

_TEMP  _ 

Too. 71 


76.2<n 


PRESS 

2'9.370 

5.6919 


^FM_ 

26.750 

density" 

AA.786 


TURBO  FLOW  FLOW  IRON  FPl'P 

11.856  10.501  6.1A76 


UDEC-HOnn_  DEL-HOOD 
-070688562  ■■"o77'36A5 


FLOW 

0.00000 


P.EL-HUM 

78.291 


DEW-POINT 

9A.060 


ENG.  COHO.  F/A  DRY.:  F/AWET EOU*  PATH>_  PPM-i  ..•'•''■“f. - • - . - 

" ■ 0.099104  ^ 0.095645  1.4792  1 196.6  1198. A 6.6923  1.52A8 

-WET  CORPECTION  FACTOR  ^ O.  rI-AAI EXHA  UST  M3 LF7  WTr^-^-^PaS  FXHAUST-DENSTfY-i-6T06--8657  CXHAUST-PLOW  RATE  .“1767. 5“ ' 


— T “ HUMIDITY  i;’H20  VAPOR  CORRECTED  HP 

0.27603  253.  lA 5.8130  _ 1.6793 _ 

F/A  WET  EOU.  PATIO  ppM-1  ,,*“*^■2  TORQUE BMP. 

0.095645“  174792"  " 1196.6  1198.  A 6.6923'  1.52A8 


* ' PART  P'ER"  “I  LLfON  WET 

NFASURED  CONG.  HE  PPM  NOX  PPM  CD  DRY 

■ I'sofs.  - ■*  V5'i370  10.616 

COPPECTED  CQNC.  TO  WET  OASIS  8.8580 


“PER  CENT' 

C02  DRY  02  ORY  _ 

"872520  " 0.83338 

6.8856  0.69539 


”FM1SSI0>*  R'ATE  : 

Emission  mass/modf  _ 
"EMI  SSI  ON  ■"  MASS/RAtFD  HP 
MODE  EMIS./STO.  CYCLE  f, 


HC  NOX  CO 

0795679  6.062l'8l2 11.367 

0.0A78A0  0.00010906  _ 0.5683A 

6.0062‘99'06  6 .3162E-07  0.0035521 

15.737  0.0A5AAI  8.A57A 


CAI..EUEI  AIP  PATIO  = 0.0975^ ^'EASiJFyEL  AIR  RATIO  = 0.09910A  DIFF  MEAS.t  CAL.  F/A  PERCE  NT  *-l  .5  806 


CYL  TEMP  DEG.P 

CYL-  1 

C YL- 2 

CYL- 3 

CYL-A 

205.  lA 

295.43 

273. 11 

274 . 56 

EXT  GAS  TEMP  OEG. 

F FXT-1 

EXT- 2 

EXT- 3 

EXT- A 

llAA.3 

-A5A.0C 

-ASA. 00 

-203. A7 

ENGINE  OIL 

F9ILT 

SniLT 

fil  LP 

MANI EM 

1 AO .A3 

2.8081 

57.56? 

SEXT-l 
533.  73 


S EXT  -^  ■" 
531.72 


"TTYTin"  cniliT 

INRIirT  ION  _AI^ 
*n p I p IC’E'TA  I'R 
cell  TEMP.  = 


TOHO'UE  ' 
_3_.  8 A 5J 

lA  IPTl 
‘ 102.19 

"TF'MP 

eA.419 


RDM 

118 A .q_ 

r A IP  TP 

102. 13  ■ 

"DE'LTAP- 

1.3A12 


TA I n T1 
9 A. 020 

-cmTp- 

53.500 


MANIE9LD  PRESSURE  * 10.070 
CYL.PACK  PRESSURE  = 29.698 


TAIPT2 
97.9  30 


Flow' 

1627. I 


7A. A71 


HEATER  TEMP  = 123 .50 


COOLER  TEMP  = 63.37A 


MASA-LEV.IS  PRFLTMIMARY  nATA  OA/OB/76  CAODET  I R EC  OA/ 13» 26^ 


FAC  SEX15 


PGM  COO) 


ROG  3060 


LEA NOtIT  25  BTPC  I . C T 100  PEG  HUH  » PO  X 3/6  T CLOSE  MODE  » 7.0000 


NO.  SCANS 


25.00C 


PEG. 


BAROMETRIC  PRESSURE  « 29*3«0 


. CCNR.  AIR 

TFMP 

PRESS 

CFM 

102.53 

29.378 

12.742 

CCNP.  FUFL 

TEMP 

74.026 

PRFSS 

5.8065 

DENS  ITY 
44.784 

. COrLING  AIR 

TEMP 

•JOFL-HOOD 

DEL-HOOD  

101.34 

-0.013008 

0.74226 

. PEL-HUM 

1 

76.735 

2 

13,477 

HUMIDITY  T 

250.89 

■i 

EKG.  CDND. 

F/A  DRY 

F/A  WFT 

EOU.  RATin 

0.084381 

0.081461 

1.2594 

: Wft  rSRPECTIOh 

FACTOR  = 0. 
..  - 

3^40  EXHAUST  HOLE.  WT. 

nfasurfd  CONC. 

PART  PFR 
HC  PPM 

MILLION  WET 
'inx  PPM 

CO  DRY 

1 CORRECTED  CONC. 

23954.  9.9560 

TO  WFT  BASIS 

6.7339 

5.5716 

ORV  FLOW 
5Cl“.A'90  ■ 


RATED  HP^» 

VAPOR  FLOW  PRESS  TOTAL 
■l.809&"  ‘ 1V.436"  " 


HC  RATIO-  2.1250 


TURBO  FLOW  FLOW  TRCN 
3.9717  6.2604 


FLOW 

O.COOOC' 


5 W613 

ppM-i 

'597  .'00 


PER  CFMT' 
C02  DRY 
'a  .90  18 
7.4315 


REL-HUM 

76.735 


^.38917 

RPM-2  _ 
596,34 


~F"P1  P 
6.1698 

DEW-POINT_ 

■'93.800 


TORQUE 

“3V1086' 


BMP 

"0735336 


EXHAUSr6WSrTV“=nD.T>7D7B2"  EXHAUST  FLTUrRATE  • TOO.'Of 


02  DRY 
■ 2.8994' 
2.3989 


v>»  •' 

-o 


■"emissTom  rate 

EMISSION  MASS/MODE  

■■EjirSsrON  MA‘SS7RATE'D  HP 
MCPr  EMIS./STD.  CYCLE  ’’! 

CAL. FUEL  AIR  RATIO  =0.086211 


HC 

"0.68717 

0.011453 

'7.T501F^T' 

3.7674 


MOX  _ _ Cfl 

■“0';‘0009467r‘  3.2323 

1.5779E-05  0.053871 

9.'8616F-08  0.00033669  ' 

0.0065744  0.80165  


MEAS.  FUEL  AIR  RATIO  = O.OP4381  DIFF  HEAS.C  CAL.  F_/A  PERCENT  - 2.1685 


^ CYL  TEMP  OF-G.F 

CYL-l 

CYL-2 

CYL- 3 

CYL-4 

- . -•  

279. fll 

291.08 

267.01 

278.39 

PITT  gaOemp  Deg, 

.F  EXT-i 
969.35 

■ FXT-"2 

-454.00 

EXT- 3 
-454.00 

tXT-4  " sexT-1 

315.69  520.78 

5EXr-2 

517.80  

FMniMP  nil 

EO  ILT 

STILT 

01  LP 

MANIFOtO  PRESSURE  » 

12.029 

140.47 

292.28 

46.849 

29.311" 

riYM)  COND. 

Topoue 

2.8003 

KPM 

592.80 

CYL#BACfs  PRcbSUKt  » 

INDUCT  IDN  AIR 

lA  IPTl 

IA1RT2 

TAIRTl 

TAIRT2 

l'D?.74 

■"  102.53 

93.141 

98.2^4 

^ 

r'PIFICE  AIR 

TFMP 

85.016 

DpTf  Ap 
1.3379 

orfp 

53.456 

Flow 

1624.2 



CF!L  TEMP.  = 74 

.824 

HEATER 

TEMP  = 104.23 

CPDLER  TFMP  » 

72.370 

J 


■MAS  4-LEW  IS 


PRELIMINARY  DATA 


OA/08/76 


LFAMOUT  25  RTDC  1C  T VOO  DEG  HUM  80  ? NEUTRAL 


CADDEll  REC  0A/08/7&  18t»2»A».T53 

MODE  - 1.0000 


FAC  SEX I 5 


PGM  C003  RDG  3061 


NO.  SCANS  ■ 5 


ENGINE  TIMING  = 25.000 
COPP.  AIR 


TEMP 

99.930 


DEG. 
PRESS 


BARPHETRIC  PRESSURE  ^ 29.360 
CPH  DRV  FLOW 


29.383 


1A.917 


"59. IB I 


RATED  HP.«  160.00 

VAPOR  FLOW  PRESS  TO'MI^ 
~2  ."107A  U ".'  437  " ■ 


HC  RATIO-  2.1250 


CCMP.  FUEL 


TEMP 

72.711 


PRESS 

5.7669 


OEMSITY 

A9.8A0 


TURBO  FLOW 
3.9801 


rncLiNG  air 


TEMP 


UOEL-HOOD 


98.7AR 


-0.017159 


DEL-HOO^ 

o;71T27 


FLOW 

"0.00000" 


"FLOW  TRON 
5.7396 

PEL-HUM_  _ 
82.A52 


FPiP 

6.1695 


DEW-PDIJNT 

93.605" 


R EL-HUM 


r 2 FiiJM  foTTY  ?“H'2  0 v7liP0«r'irnRR  ECT'EITTiP" 

82.952  27.569 259.  27 5*!150 0.56502 


ENT,.  CPAO. 


F/A  PRY 


F/A  WET 


0.096903  0.093659 

“wet'  CPPRECTI on  fac  tor  = 0.85535 


EOU.  RATIO  PPM-1  RR'^"^ 

1.5'57”5  593.  76  593.52  5.6521 


RHP 

“0;5T350 


EXHAUST  MOLE.  WT.  = 26.527 


-EXHAJ§T-^SSTt-Y-^-07B^^-«5 EjfHnJSrTL0vrRATE-=-9T9r59- 


; PART  PE°  million  WET 

MEA  simfp  coMC.  h:  PPM 

^ — 374R3.  5.  8895 

COPPECTFO  CPMC.  TP  WET  BASIS 


CO  DRY 
8.  6882 
7.5313 


PER  CENT 
C02  DRY  _ 
■ 6'.  8579 
5.8573 


02  DRY 

5.255r“ 

3.6305 


"F'MISSTPM  "RATE 
EM  I SSION  MA  SS/MDDE 
"?»i l§ f InAr— M ArS7P A T FP  HP" 


HC 

1.3132 
0.021970 

■"0~00(JT37ir 


NOX  CP  

~0".'0"005699'7  5.2850 

9.5995E-06  0.080083 

~5T9'372E-  OF  0. 0005505'2 
0.0039581  1.3108 


MEAS 

. FUEL  AIR  PATIO 

- 0.096983  DIFF 

MFAS.G'CAL.  F/A  PERCLM.  ‘.T?  *‘’*’*’®  . 

1 — ' ' 

CYL-2 

CYL-3 

CYL-5 

; 

o o 



...  . — 23  0.00 

"29 2 V 80 

273. 07 

282.59 

g-| 

FXf  GAS  TEMP  OEG.F  EXT-1 
1625.1 

EXT-2 

-555.00 

ext-3 

-555.00 

"EXr-5  SEXT-l 

159.35  507.92 

SEXT-2 
505,59  

O g 

- - 

..  ENGINE  OIL  EPILT 

SOILT 

PILP 

manifold  PRESSURE 

« 13,563  

§3 — 

- 156.53 

392.91 

56.  869 

. „ . . 

— 

nvNP  CnNp.  TORQUE  ; 

5.7678 

RPM 
581. 58 

""CYL.BACk  PRESSURE 

» 29,588 



INPUCTIPN  AIR  lAIRTl 

1 AIPT2 

TAIRTl 

TAIRT2 

■ - 

' 100.  11 

99.93C 

80.655 

97.8i0 



rPIFICF  ;JIR  TEvp 

82.618 

PELTAP 
1. 3276 

ORFP 

53.518 

flPw 

1621.6 

. 

. CPLL  TFMP.  = 72.659 

HEATER 

TEMP  = 103.53 

COOLER  TEMP 

= 63.080 

..  — _ 

K'4SA-L  fwvs 


PRELIMINARY  OATA  04/06/76  CAODEl  I ^J»EC  P4/^8/X6_l8ii5.L”^^^ 


1 fa^'PUT  25  BTPC  I E T 100  PEC  HUM  » 60  T MEUTRAL 

nFG. 


PnOE  * 2.0000 


FAGINE  TTMIMC.  X 35.000 


BAPOMEniC  PPFS^UP.^ 


FAC  SEX15  P6P  C003  RDG  3062 

29.380  RATED  HP.»J^0.00 HC  RATIO*  2.1250  . . 


NO,  SCANS  ■ 5 


CP’'B  . AIR 


TEMP 


100.91 


PRESS 

29.380 


CFM 


20.878 


DRV  FLOW  _ VAPOR  FLOW  P.RESS  JTOTA^ 
T14^"69  " ''3“.9b4l  ” 14.434 


COf'R.  FUEL 


TEMP 

72.311 


PRESS 

5.6784 


DENSITY 

44.850 


"fU^RBO  FLOW  FLOW  TRON 
13.193  11.608  


CPPLINP,  AIR 


TE«P 


99.421 


UPEL-HCIOD 

0.0016605 


_OEL_-HrO^ 

0.65647 


_FLOW 

2233.4 


RFL-HU;^ 

"76.689 


FP  IP' 

6.1461  

DEW-POINT 

92.220 


R Fl.-HUM 


1 

76 .689 


2 

9.3609 


HUMIDITY 
238.  27 


"i"  H2P  VAPOR  CORRECTED  HP 
5.4715  1.4608 


F^lr:.  COMD. 


f/A  dry 


o;  10121 


F/A  WFT  FOU.  RATIO  BPM-l 

'1.5106  1216.6 


6.097878 

"wFT  rrTR'PECTlPN  FACTOR  = O.bI^P"?"  EXHAUST  m'OLE.  WT.  = 26.147 

'per  cent' 

_ C02  PRY 
' 7.0463 

6.5510 


RPM-2 

1218.1 


TORQUE 

5.7506 


BHP 

r.332l 


" EXHAUrT''  DENSiTY'"i  'bT06770l  EXHAUST  FtOW  RAtr  -■'i923'.3' 


"fafurep  r.o^'C. 


■pAPT  PER  MILLION  WET 
HC  PPJM  NDX  PPM'  _ 

'18'482'T  8.4448 


r.rPRFCTFO  CPMC,  TO  WFT  OASIS 


cn  DRY 
'^11.1  45 
9.3052 


02  DRY 

0.940j9 

0.78515 


F'Miss'iPf''  "rate 
F*' I SSI  ON  MASS/NPPE 


HC  ^ 

i.276'i" 

0.23396 


'FMISSIPN  ''ASS/PAtEP  HP 

NTDE  EMIS./STP.  CYCLF  ? 


"3.  0014623 
76.961 


MPX  CP 

6.0019328"  " 12. 993 

0.30035434  2.3820 

2 . 2 l'46'E-  06'  "0.014868 
0.14764  35.447 


CAL  .FUFI^  AIR  RATIO  = 0.10091 

rVL  TFMP  OEG.F  CYL-1 
■ 291.67 


f'E  A S . F UE LJW  P.  RAT  10  = 0.10121 


DIFF  MEAS.t  CAL.  F/A  PERCENT  *-0.29788 


CYL-2 
305.  25' 


CYL-3 
284'.  71 


ENT, INF  niL 


■ PYNn  COND, 


lAPUCTlPN  AIR 


CRIFIC'E*  AIR 


F FXT-1 
1563.3 

EXT  -2 
-454. 00__ 

"“FXT-3 

-454.00 

FPTLT 

SPILT 

PILP 

147.33 

176. 88 

56 .466 

TDROUE 
4.  0900 

RPM 

1215.6 

IMPTl 
■ ICl.OP 

IA1RT2 

I00.9f" 

TAIRTl 

115.07 

"TrM'p  “ 

83.067 

DELTAP 

1.3638 

PRFP 

53.498 

CYL-4 

293.70 

EXT- 4 
314.33 


“SEXT-l 

536.22 


'SE'XT^2' 

535,52 


manifold  PRESSURF  =10.410 
CYL.PACK  PRESSURE  = 29.414 


TAIPT2 

90.424 


flow 

1642.4 


CC,  ( tFA'p.  = 7?  .960  


HCATFF  TFMP  = 123.28 


CPDLER  TFMP  = 77.629 


tS*i 


Nft<;ft-LPHTS  l»RELl»I»tA°V  DATA  04/0P/76  CftPnCU 

LFAMDUT  25  6TDC  I f.  T lOQ  OEr,  HUM  = 80  ^ NEUTRAL  MODE  6. ..0000^^ NO. _ NS_f_5 

PKT.,NF  T!MtMG  = 25.000  OFG.  ' RftRnMEniC  PBESS^=  29.380,. 


ROG  3063 


ENGINE  TIMING  = 25.000 
C0'*9.  AIR TFNP 


HC  RATIO*  2.1250 


TFNP 
101  .OB 


PRESS 

29.379 


TnM-x7TijEC  TE«P 

72.435 ^ 

C GIRLING  AIR  TFf'P  _U[ 

99.593'  0 

Tel-hum  1 

76 .243 r 

FNC.  cnro.  F/A  PRY  F 

67"ioi27  0 

WET  GnpPFCTION  FACTOf:  = 0.83664 

^ ^ ^ PART  P'EfT'Y ilu 

MFASUPEG  CHNC, HC  1^'' .N 


DRESS 

5.6757 


CFM 

28.9’46 

■nTNSTfY ' 

44.347 


DRY  FLGW 
11 4";  98 


VAPOR  FLOW  PRESS  TOTAL 
■'3.9092  ■ " ■ 14.'4'37  


'TURBO  F'LGW  FLOW  TRON'  FPlP 

13.  156  11.644  6.1464 


TFf'P 

99.593' 


76 .243 

F/A  _nRY_ 
0.'i0127 


UOFL-Hopn  DEL-HPOn 
■dT0058119  d. ‘7  071 2 


FLOW 

2254.3 


REL-HUM 
'76. 243 


DEW-POINT 

92.190 


12.945 

F/A  WET 
o'.  097940 


hlinTdi  TY 
237.99 


'r~H20  VAPOP' COPPFCTEO  HP 
5.4651  1.9135 


EOU.  RAJiq_  RPM-1 
1.5115'  ” 1217.6 


RPM-2 

1217.7 


TORQUE 

'7.5257 


BHP 

1.7448 


exhaust  MPLF.  WT.  * 26.143 


EX'HAuTt  'OENSrtY"*  "0T06769r  ' EXHAUST  FLOW  RATE  '«  1928;4 


— ^ ^ ' PART  PEP.  million  WET 

MFASUPEP  CPNC.  Hr  PP''  _ .NOX  P^  _ 
" ■■  ■ 17639.  ' 8.2796 

CPPPFCTFP  CCNC.  TP  WET  BASIS  


GO  DRY 
“ fUl  BS' 
9.3561 


'per  CFWT 
C02  PRY 
7.8651 
6.5803 


P2  DRY 

0.95249 

0.79690 


F''1SSI0^'  RATF 

E M 1 s s I nr;  v.a  ss7»ppe 

F^'ISSIPN  NasS/RATFP  HP 
HrpF  EMIS./STn.  CYCLE 

cal. FUEL  AIR  RATIP  = O.lOjl'" 


Hr  CP 

■ u'22l'2'~““  ’ ' OlOOlOOOO  13.099 

0.061060  9.5002  F-05_  _ 0 .65^93 

■'d.OOO'3816'2  *57937'6F-d7  0.0040933 

20.085  0.039584_  . 9.7460  _ 


NEAS.  FUEL  AIR  RATIO  = 0.1Q127  PIFF  MEAS.C  CAL.  F/A  PEPCFMT  =-0.90452 


CYL  TEMP  PFG.F 

CYL-1 

292.03 

CYL-2 

305.40 

CYL-3 

284.65 

CYL-4 

294.71 

^ ^ • - - * 

. fxTgas  temp  peg. 

"fx-TCi 

1833.7 

EXt-2 

2^4j^00^ 

FXf-3  ~ 
-^454.  DO 

EXT -4 
-104.71 

"■sEXT-r  Text- 2 

533 .47  532.63 

F MG  I ME  P I L 

EOILT 

147.13 

SDILT 

35.259 

niLP 

56.434 

___  MAAIIFOLD 

PRJ_SSURE  ^10.445 ...  

!PYMP  COMP. 

~trpdt"= 

R299 

■”RPM 

1225_.2_ 

CYL.PACM 

PRESSURE '=  29.440' 

w INPUCTICN  AIR 

lAIPTl 

"101.14 

1 A I P T2 
’*101.08' 

TAIRTl 

160.90* 

TAIRT2 
' ■'90.470 

: ^ ■ 

" "ri-iriCFr  AIP 

■‘TF»-VP‘  - 

83.  I ll, 

'dFLT  AP’"“' 
_i^n95 

■"orfR 
„ 53.444 

■ FLOW 
^ 1616.0 

.... 

C^LL  TF^'P.  = 72.827 


HFATFP  TF'‘-P  = 116.54 


COOLER  TEMP  = 76.295 


■ ...N..,  04/0./76 CiSOEM^jecjiiW^aiS 

, P.miT  » .TOC-  1 E T too  r,F6  HUH  . BO  » WOBli MOM^T^OO  M.  SCBBS_^ 


FAC  SEX15 


PGM  COOS 


RDG  306A 


FKPINE  TIMING  = 25.000 


OEG. 


BA  ROM  ETRIC  PRESSURE  ^ 


HC  RATIO-  2.1250 


rDM«.  AIR 


TEMP 


PRESS 


CFM 


101.76 


29.377 


15.310 


DRY  FLOW 
59.550 


VAPOR  FLOW  PRESS  TOTAL 
"2.048'5'  'IAWSO 


rOMfl.  FUEL 


TEMP 

72.871 


PRESS 

5.7699 


DENSITY 

6A.B35 


TurWI^lom  flow  TRON  fpTp 

3.9780  5.7756 6.165^^ 


CnoilMG  AIR 
T EL-HUM“ 


Tcpp  IIOEL-Hnoo  OEL-HOnO 

130.43  ^3.0026908  0.66837 


FLOW 

o'.boooo 


REL-HUM 

75.681 


DEW-POINT 

92.530 


1 

75 .481 


2 

12.477 


HUMID! TY 
240.79 


T H20  vapor' TORPECtCt)  HP 
5.5294  0.53531 


ENT..  COK'D. 


F/A  DPY 


F/A  WFT 


0TC9'^r  6. 093762  I . 44 76 


FOU.  RATIO  RPM-l 
603.54 


PPH-2 

'609.48 


TORQUE 
"4. 2421 


BHP 

-0;48748 


-VTt  -CrffBBCIlK.  = U.BBI*:-  EXMBUSI  "ULt.  . f.  * 26;'B26 


tx»Susr-|>EflSlf»-2-)ra>5B4J*-  BXMlBT-Flim-BBTr  . .BBi;*.^- 


•'FASURFD  CONC. 


'PART  PER  million  WET 
PPM  . NOX  PP” 


3'7  255. 

CnRf’ECTFD  CONC.  TO  WET  BASIS 


'4.4096 
HC 


Cn  DRY_ 
■970'2'92  ■ 
7.6516 


PER  cent 
CD2  DPY_ 
"6;  8907 
5 .8394 


02  DRY 
'■'3.  ■8624 
3.2731 


NOX 


CO 


'FMTSSfOK'  RA'fE 

F'MSSIO*!  mASS/mQDE 

FMISSIOV  M'ASS/RATEO  HP 
MPIIC  EMI  S. /STD.  CYCLE  ^ 


"i.sno 

0^M949 

"a. 000137 18 
7.2201 


'Oi'O  0 OTI'6  6 7 5 . 4'69  8 

8.6U2E-06  0.091164  _ 

-5730  20  E'- 08'  0.00056977 
0.003588  q I .3  56 6 : : 


CAL. FUEL  A IP  PATIO  = 0.097202 
CYL  TEMP  PEG.F  CYL- 1 


MEAS.  FUEL  AIR  RATIO  .=  0.096987 
CYL -3 


OlFF  HEAS.C  CAL.  P/A„PERCENT  * 0.22198 


290.06 


CYL- 2 _ 
"30  7. ‘39 


CYL-4 


283.17 


"F XT  GAS  tFMP  OEG.F  FXT-l 

1100.2 


-454.00 


EXT- 3 
-454.00 


296.07 

■EXT-4 

293.95 


SEXT-l' 

576.49 


ENGINE  OIL 


J^OILT_ 

151.16 


sniLT  _ 
'223796 


niLP 

~46'.55'7 


S'Ext^ 

_ 574.92 

13.274 


'nvND  'cnND. 


TO ROUE 
R.24AB 


RPM 

595.26 


MANIFOLD  PRESSURF 
“CYL . BACK  PRESSU RE“-  29.395 


INOUC TION  AIR 


I A IPTl 
101.94 


I AI RT2 
101.76' 


TAIRTl 

'132.09' 


■nfiJFlCF  AIR 
CFM.  TEMP. 


TEMP 

84.314 


DELfA'P 
1 . 3796 


ORF-P 

53.348 


TAIRT2 

98.552 

'FLOW"  ' 
1649.8 


73.938 


H EATER  TEMP  = 175 .23 


COOL  ER  TFMP  = 81, 660_ 


MASft-LEW  IS  PRFUMIMARY  DATA  04/08/76  CAPnElI REC  04/08/ T 6 i9i04;  35»056 

LEA^tOUT  25  BTnC  I C T 100  DEG‘  HUM  s BO  ^ 3/4  T OPEN  MODE  = 2.0000  NO.  SCANS  « 5 


FAC  SEX  15 


PGM  COOS 


ENGINE  TIMING  = 25.000 


COMB.  AIR  TEMP 


BAROMETRIC  PRESSURE  = 29.380 


RATED  HP.*  160.00 


HC  RATIO*  2.1250 


TEMP 

100.36 


PRESS 

29.383 


CFM 

29.926 


DRY  FLOJ^ 

TTs'.sl 


VAPOR  FLOW  PRESS  TOTAL 
4^35f6'  lV;438 


CCMB.  FUEL 


TEMP 

74.391 


PRESS 

5.6751 


DENiS  ITY 
44.795 


TURBO  FLnw“  FCBW  TRON  F>IP 

14.161  12.556  6.1536 


COELING  AIR 


TE“P 

99.110 


UOFL-Hnoo  DEL-HDOO 
0.0071957  0.T6413 


FLOW 

2261.3 


RFL-HUM 
83.786 " 


DEW-POINT 

9'4.545' 


OFL-HUM 


83. 786 


61.244 


HUMIDITY 
257.  0’ 


t H20  VAPOR  CORRECTED  FB> 
5.9022  1.6162 


ENG.  rni'P.  F/A  DRY  F 

0.  10595  0 

UFf~CORP  = CTI  DM  FACTOR  = 0.84349 

^ ^ ^ ^rrrT  PER  MILL 

MEASURED  CONC.  HC  PP’< N 


F/A  WET 

0.10220 


EOtl.  PATIO.  RPM-1 
1.5813  ■l206';6 


RPM-2 
721 O.T 


TORQUE 

■6.3923 


BMP 

1 . 4'6  86  ■ 


EXHAUST  «3LF.  WT.  = 25.849 


yXHAW'DENSiTr^sny.'lf6W9 tXfaUST  FlOr  ffiTE  • 2023. 


“ : -^.'AET  PER  MILLION  WET 

MEASUREO  CONC.  HC  PP’<  NOX  PPM 

_ ..  21018.  6.2816 
CGc-PErTFO  CGNC.  TO  WET  BASIS  ____ 


' ll  .'400 
9.6155 


PEP  CFNT 
C02  DRY 
7.4825 
6.3114 


02  DRY 

1.0976“ 

0.92582 


E'MSSTnN  RATE 
E'M  SSIMN  MfiSS/MTE 
“EMISSION  MASS/RATE')  HP 
MpnF  EMI S. /STD.  CYCLE  X 


HC  

~l.526'7 
0.27990 
“0. 0017494 
92.072 


J;inx  cn 

0.0015125  14.125 

0.000277^  _ 2.5895 
1.733IF-06'  0.016185 

0.11554  38.535 


CAL .FUEL  AIR  PATIP  = 0.10299 
CVL  TEMP  DEG.F  CYL-l 


MFAS.  FUEL  AIR  RATIO  = 0.10595 


DIEF  MEAS.C  CAL.  F/A  PF.RCFNT  *-2.7924 


CYL-l 

294.98 


CYL-2_ 

-3l'7.36 


^L-J 

"296'.4r 


CYL-4 

307.15 


"fyir'T.AS  TFMp  OEG.F  FXT-l 
1005.7 


EXT-2 

-439.14 


EXT-3 
— 454 . 0 0 


FXT-4 

451.17 


SEXT-r 

597.29 


■SPXT^2 

597.50 


ENGINE  OIL 


EO  ILT 
■r4B~."77" 


_SDILT_ 
3 7 2.' 18 


nup 
■ 55.2  53’ 


hYND  COND. 

THPOUF 
2. 160? 

I rrilCT  IPN  AjR 

lA  IPTl 

‘100.41 

OP  I FITE  A IP 

T F V P 

• 

P2.95? 

rn  1 TEMP.  = 7ft. 

563 

ftPM 

1201 .0 


MAN! FOLD  PRE SSUR E = 1 0. 8 40 
CYL.BACK  PRESSURE  = 29.39'6" 


I A IPT2 
100.36 


TA  IRTl 

126.^8 


TAI0T2 

97.901 


DEL  TAP 
1 . 56 


'nREP 

53.337 


Flow 

1 6.43. 6 


H'^ATFR  TF"P  = 147.01 


CnnUER  TFMP  = 68.418 


• Wasa-LEW!S  PPELHlMaBY  DftTA  OA/OB/76  CADDEI  I 

c p A*>'dUT  25  BTQC  1 E T 100  PEG  HUH  = 80  t 3/A  T OPPN  ^»ODE  = 6«PQQ° 


RE'c  04/08/76  19:0^8  56.192 

6.0000  NO.  SCANS  » 5 


fV GIMF  TtM ING  = 25.000 

Ca»*B.  AIR  TFPP 


PARQMFTR IC  PRESSURE  = 29.380 


rated  HP.»  160.00 


FAC  SFX15  Jl®?? 

HC  RATIO  2,1250 


TFPP 

100.48 


PRESS 

29.373 


COMP.  FUEL  TEMP  P 

- 74.480  5 

COOL  IMG  AIR  TEMP  U 

— - — 1 99;239  0 

nRF'l“H  I Tm  1 

__  83  .365  6 

F AT. . C O^'Oj F/A  DR V F 

"T  ■ " 0.1040?  0 

~wYf  ToRHECTI  ON  FACTOR  = 0.83933 


PRESS 

5.6739 


r.ffi 

29,885 

OEMS ITY 
44.793 


DRY  FLOW  VAPOR  ^L0W_  PRESS  JJTT^ 

1X8734™  4. 338'5  ' ' iX.'AS'O 

“fuRBn“FLnw  'XLnvTTR'ON  fpIp 
13.891  12.310  6.1503 


■ TEMP 
/ 99",  239 

83.365 

F/A  DRV 
0.1040? 


UOEL-HOOD  OEL-HPOD  FLOW  _ _REL-HlIM PEW-Pn>1L 

^OlGSlG  o7749"74  ' 2307.2  83.365  94.500 


2 

65.248 

F/A  WFT_ 
0.1603'4 


UUMIOITY  X“H20  VAPOR  corrected  HP 
256.  63 5.8930_ - -■ 

EOU.  RATIO  RPM-1 RPM-2  TPROUE  : 

1.'5526  1208.9  1210.4  4.5588  1.0493 


FXHAUST  HOLF.  WT.  ='  25.968 
7ft  ' PEP  CENT 


XxhAUSTXXnsIty”  ="6V0‘67237'  EXHAUST  FLOW  RATE '* ‘aGOTl-r 


MFASURFP  COMC. 

HC  PPM 

MOX  PPM 

Cn  DRY  ■ 

C02  DRY 

- 

20562. 

6.2876 

11.38? 

7 .4965 

CPPPECTFO  COMC.  TO  WET  BASIS 

X M is s I cTm  ~r atf  ' ” 

FVTSSfnh  maSS/.mQPF  

EMISS!!OM  M'ASS/PATFn  HP 
Jj-rop  FMlS./STn.  CYCLC  T 

CAL  .FUFL  A IS  PATIO  = 0.  10233 _ 

CYL  TEMP  OEO.f CYl-I 

“ " , " 29A. 08 

X xfX, A"~TFMP  OEG.F  EXtX 
592.74 


9^531 __6.29?Q_ 

HC  MHX  cn 

X'-Xapo  o',  do  1502  2 13.924 

0.074100 Li3  109F-0_5 0.69622  

"“o'.  00046313  4.6'943F-07"'  0.0043513 

24.375  0.031296 JO. 360  _ 


02  ORY_ 

1.1785 

0.98916 


HEAS.  FUEL  AIR  RATIO  = 0.10402  __  OIFP  MEAS.C  CAt . F/A  PERCENT  =-1.6305 


FAGINF  OIL  FQ 

""  : ■ "■  .X4 

■'oy'Ko  "c'cTmoT'  to 

lAPUCTIOM  AIR  n 

' ; io 

OFir  ICF,  AIR  TF 

: 83 

CFl  L TEMP.  = 76.035 


FQ  I L T 
r48X4' 


TOP CUE 
1.5049 

mPTl 

ioorsR 

TEMP 

83.049 


_CYL-?  _ 
316.26 

"Xxt-2“ 
-454. CO 

SniLT 
-97  1099": 

PPM 

1202.9 

lA  IPT2 
Jo  0.4  8’ 

OFLTAP 

1.3284 


CYL-3 

2"94.53" 

XxY'3" 

-454.00 

01 LP 
'55.402' 


TA I R T 1 
107.01 

ORF'’ 

53.488 


CVL-4 
306  .99 

~X'XT-4 

-91  .569 


"SEXT-l 

590.06 


SE'XfX" 

589.88 


HEATER  TEMp  = 155.13 


MAVTFOLD  PRESSURE  = 10.890 

"C  YL  . back  PRE  SSURE'”=— 2 9X07“ 


TAIPT2 

98.034 

now 

1621.5 

COOLER  TEMP  = 70.979 


NASA-LEWIS  PPFLIMINARY  D&TA 


0^/08/76  CADOEII 


REd  04/08/76  I9t09; 07,728 


FAC  SEX I 5 


PGM  C003 


RDG  3069 


LEANOUT  2*5  BTDC  I C T 100  OFO  HUM  » 80  ^ -3/4  T OPEN_j;riDE_= 


NO,  SCANS  *5 


Ff'Ct^'E  T IM  IMG  = 25,000 
TEMP 


DEG.  ' 


RATED  HP.*  160,00 


CO«e.  AIR 


PRESS 


BAROHETRir  PRESSURE  * ? ?_•  3_80 

DRV  FLOW  VAPOR  FLOW  PRESS  TOTAL 


HC  RATIO*  2.1250 


CFM 


IOC. 65 


29.380 


16.630 


65;963 


2.4r0'2 


r4;438 


COPD.  FUEL 


tcmp  PRESS' PENS  ffY  ^fijRBO  FLOW  FLOW  TRON 

V3.lll  44.814  7.9930 6.82J7 


"F'PIP 

6.1731 


cm  I MG  AIR 


TFPP 


99.395 


OPEL -HOOD 
-OTOOGCeTT 


OFL-Honn 


"o'.  65  702 


FLOW 

T.0000'0 


REL-HU9 

"82;6'68' 


DEW-PO^T^ 

'94.395 


REL-HUM 


82.668  . 


2 

17.048 


HUMIDITY 

255.77 


■f.  'H20  vXpilRTORPECtE'iTTlP 


5.8733 


0.56147 


F^'G.  CONO. 


F/A  PRY 


F/A  WET 


EOU. 


0.  10352 

"hTT  CrfeRFdTl  "factor  = U.862V4 


0.099874 


i.5451 


RATIO  RPM-1 

^5"B2.'42" 


RPH-2 

'583.74' 


TORQUE 

4'.6005‘ 


BHP 

"O'.SIOIT 


Exhaust -^ET-wT7-g"25 ;W9 E-XHAUSTnfeN'SlTY'-^<)^-673T0.  -^XHAOSr flow  RWE  * ITlTir 


“EASURFP  cnrc. 


PART  PER  MILLIOM  WFT 
HC  PPM  PPM 


45324.  3.4953 

EPPPECTFO  CONC.  to  wet  F.AS1S 


cn  DRY 
9.  li  95 
7.8696 


'per  cent 

C02  PRY 
■5.9O88 
5.0989 


02  PRY 
'4.4523 
3.8421 


HC 


FM'lSS'fnN  RATE 
F Ml  SSI  OF  MASS/RQPF 


1.8"177 
0.030295 


Ei' ISSTOM  MASS/KATEP  HP 
MfPE  FMTS./STP.  CVCLF  * 


^0.00018934 
9.P654  


NOX___ CO  __ 

“■0.00046465  6.3823 

7.7442E-06 0.10637 

A'.'aXoiE-os"  ■ 0.00066483 

0.0032268  1.5829 


r Al  . FUEL  AIR  RATI P = 0.10159 


CYL  TEMP  PEG.F 


CY  L-1 


__  MEAS.  fuel  air  RATin  = 0.10352 
CYL-2  CYL-3 


DIFF  MEAS. 6 CAL.  F/A  PERCENT  *-L*®^®* 


289.03 


"'3l'0.45 


289.46 


^YL-4 

310.59" 


-fxt  'cas-temr  dfc.f  Exi'-r 

1292.1 


E)TIFT“ 

-311. 71 


"lXT-3 

-454.00 


"EXT- 4 
97.867 


SF  XT- r' 
590.40 


"iEyT-2 

588.67 


F MG IMF  OIL 


EnlLT_ 

"150^03 


SniLT  _ 
'2'90;72 


niLP 

'46.385 


'■pv'R'p'CnND. 


TPROUF 

12.37a 


RPM 

584.88 


MANIFOLD  PRESSURE  =14.576 
'Tyl  . BACK  PRE  SSUPF'  29.'  597 


I MPDCTinM  AIR 
PPIFICf.  AIP: 


lAlPTl 

lod.'7e 


I A IPT  2 
"100.65'' 


TA  IRTl 
56.295 


TAIRT2 

97.164 


fr*'"p 

83.717 


n'EL'T'rp 


P'rFp 

53.447 


PFIL  TEMP.  = 74.204 


1.3422 

HEATFR  TFMO  = 144.17 


FLOW 

1678.7 


CnOLER  TEMP  = 55.543 


25^ 


^ 0»OJ/T5_11=«=05,«I - - 

n.n  .EO.  . »»0-eTliCJ»PlSaL-PP-^5^  - -1™“-  a'-'-  

“ ~ ' ■ onccc  CFH  nRY  Ftnw  VAPOR  FLOW  PRESS  _.  , 

CnMh.  AT_R -4-«-Ur- IfTsTe- 125-.21  - A.^075  l^.^35 


PGW  C003  RDG  3072 


“crpp..  FlTfU” 
j:  non  MO  A I P. 
" p fIFh  0« 

EMR,  comp. 


TEMP 
IOC. 67 

TEMP 

72.  151 

TCMp 

9J.216 


79.7A2 

F/6  PRY 
0.  10756 


PRESS 

T97376 

“PR?SS~ 

5.6562 


CFH 

”31.556 


■PEMSTTY 

46.859 


TURRn"TLOW”  FLOW  TRON  FPIP 
14.82  5 13  *^.6  8 1. 


iJP'"&.-Hnop  oi^E-Hnop 

”0.  068302  7 6.'  73 119 


2 

16. BOB 

F/' A WET 
0.  10390 


hum  IP  TTY 
246.39 


FLOW  RFL-HUY 

■2266.9"  79.742 

f-H2n  vTPnR"’COP.PFCTETrRP” 
5.6581  0.71949 


EOU.  RATTn__RPM-l 

■TT6“0"54 1203.6  1204,9 


OEW-PniNT 

93.245 


TORQUE 

2.8586” 


BHP 

0.63511 


^ — V-. •.«««* 

WFT-CnRPFCTinM  FAC?(!K  * 0.84473  EXHAUST  MILE.  WT.  ^ ^ 


pep’  cent 

C02  PRY 
“7  .1607  " 
6.0489 


— — ' paeTpeT^ITLI ON  V5T  ;r,  npv 

r.'^SjJPEP^MC  . HC^Pg  __  —7  .1607  " ” 

rPoPErTEP  CnNC,.  TP  WET  PASTS  »1  

„ i"'9304"’”  ■6.001^95  15.299 

FMtSSIPM  pate  n’icXqy  0.D0022907  2.8049 

EM  1 SS I PM  YASS/MPP^ ^‘llmro 1 '.Tyi  7F-06”'  0.017531 

-THrSSinM-”M^/PATE7  HP  0.0064^  41.739  ^ 

..r~na  CMIC./Crn.  rvELF  % 116.42 7-’  


P2  PRY 
■1.3299 
1.1234 


“FMTSSlPi'  rate 

EMISSIPM  MASS/MPPE 

EMTSSinM  MASS/PATEP  HP 
MPPE  pmte./STP.  CYttr  7- 


CAL  .FUEL  ATP  PATTP  = 0.105^^ 

rvi  TRRP  PEO.F  CYL— 1 

^ 2“8  8.02 


««S.  R,.l".7p'«.T.O  . 0.10756  0I57,aE«.t„C.L. 


Ixt'OAS  TEMP  PEC.F  FXT--1 
1385.2 


CYL-2 
3147 10 

“EXT'-^‘~ 
-454. OC 


CYt-3 
290. o8' 

-454.00 


CYL-4 
309  .45 

"EXT- 4 
421 .91 


”SFXT-r 

608.27 


"SE'Xt-2” 

605.68 


FKGIME  PM- 

r’  1 IL  1 
151.61 

341.5'7 

'57.5  06  ” 

fiYAP  ccMn. 

””f9«PUP 

3.8668 

"Tn'M 

1199.6 

CYL. RAC 

IMPUCTIPM  AIP 

lAlRTl 
"■  10  0771  ■■ 

IAIPT2 

”100.67 

TATRTl 

BO  . 3‘6  0 

TMRT2 

97.980 

■ ''rPlFirF  AIR'”  “ 

■■■tE“P  ■” 

,83.234 

“CTELTAP 

1.3617 

PrTP 

53.495 

FLO*'' 

1.640.9 

CELL  TEMP.  = 73 

.440  _ 

HEATER  temp 

= 176.31 

1 

MANIFnLP  PRESSURE  = 11.  282_ 
CYL. RACK  PRESSURE  = 29.356 


CPPI.ER  TEMP  = 74.133 


o^E 


MflSa-LRWrS  PPPLIMlNAPy  DATA  OA/08/76  CAHOItll REC  04/08/76  19i  26;  30.662 

LEAMOUT  ?5  BTOC  IE  T 100  DEG  HUM  = 80  Ml  1/2  T OPE  MODE  = 6.0000  NO.  SCANS  = 5 


FAC  SFX15 


PGM  C003 


• FNGINE  timing  = 

25.000 

DFG.'  RAPPMETftir  PRESSURF  = 29.380  RATED 

HP.*  150.00 

< POMP.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

100.89 

29.375 

✓ 

31.945 

126.76 

4.4601 

14.440 

cpa'b.  fuel 

TFMP 

72.248 

PRESS 

5.6616 

OEMS  ITY 
44.8  52 

TURPn  FLPW 
14.611 

FLPW  TRON 
13.207 

FPIP 

6.1485 

: ••  CPOLING  AIR 

TEMP 

UDFL-HOPD 

nEL-HPPD 

FLPW 

R EL-HUM 

DEW-POINT 

i.  ■ ■ ■ ^ 1 

■A 

99.369 

0.0047049 

0.73894 

224R.7 

79.228 

93.245 

PEL-HUM 

1 

79.223 

2 

0.91809 

HUMIDITY 

246.30 

X H2D  VAPPR 
5.6558 

CPPRECTED  HP 
1.3736 

FNG.  CPAT). 

F/A  DRV 

F/A  WET 

FOU.  RATIP 

PPM-1 

RPM-2 

TORQUE 

BHP 

0.1041° 

0. 10065 

1.5551 

1201.2 

1202.6 

5.4672 

1.2 

HC  RATIO*  2.1250 


WET  CORPECTinw  FACTOR  = 0.83583 

^ : : PART  P -V  MTEXI 

MEASURgO  CPN'C.  HC  PPM  N( 


EXHAUST  MOLE.  WT.  = 25. 95?" 


PART  PFP  MILLION  WET 
MEASURgn  CPNC.  HC  PP«  NQX  PPM 

- ?"f39'4T"  ■ 4."7795 

rPPRFCTFD  r.PNC.  TP  WFT  BASIS 


£n__ORy 
■ ll .544 
9.6492 


PER  CENT 
CP2  PRY 
'7.1431 
5.97C4 


EXHATrsr~0WSrTY~="0.06721(r'  " exmaust  flow  rate-* 


02  PRY 
1.4878 
1.2436 


FMJSSinM  'RATE 
f MI  SSI  PM  ma  ss/ "PDF 
' EM  ISSTPL'"^  Ma’s;S/BATF(5  .HP  : ■' 
MPPF  FM I s_, /STP.  CYCLF  S 

_C AL  . FUFL  AIR  RATIP  = 0.10505 

fYL  TEMP  PEG.F  CYL-1 


_IHC 

i.95'91 

0.097954 

■■0.00C61221 

32.22? 


_Mnx  __CP  _ 

6.0-012222  * 15.054 

5.1110F-05  0.7526P 

~3'.8194F-6-7  ' 0.0047C43 
0.025463  11.201 


HEAS.  FUEL  MR  PATfP  = 0.10419 


PIFF  MEAS.E  CAL.  'r/A  PERCFNT  = 0,82630 


CYL-1 
28  6.«i? 


FXT'GM  TEMP  DEG.F  FXT-l 
715.82 


rNGlME  ;^P1L 

-pY  LP- c pmF.  ’ 
IFPIJCTIPN  AIR 

ppicipc  Am 


Ff"ILT 

15r.43' 

'tn^UF" 

_7.P879 

I A IPT  l 

Iwo:m 

"TPVP 
83. -^OV 


_CYL-2 

313.25" 

■~EXt-2“ 

_-^^4._oq_ 

SPILT 

-l?"4.7a 


PPM 

1202.5 

MIPT2 

■100.89" 

"OFLTAP” 

1.3066 


CYL-3 

28“8T82 

""lXT-3  ■■ 
_2454.00 

PILP 

" 57.314 


TA  1°  T1 
84.648 

“pp/cp 

53.479 


CYL-4 
"308  .25 

"FXT-4 

-212.03 


SE  XT-  r 

603.82 


""SE>T-2' 

601.35 


MAVirPLP  PRESSURE  = 11.263 
rYL.RACK  PRESSURE  = 29.48?' 


TA  IPT? 
98.191 


PLOW 

1608.0 


PFLL  TPMP.  = 73.485 


HFATFP  TEMP  = 176.94 


CnPLER  TPMP  = 77.033 


i 

i 


KASfl-LEM!S  PRELIMIMAP.Y  DATA  04/C8/76  £ I__ f':?. ^ V ° ’JlUJ ° * ^ ? 

LFAA'ClJT  25  BTDC  I E T IGO  DEC 'hUM  = 8C  ’’  1 1/2  T PPE  MODE  = 7.0000  NO.  SCANS  = 5 


FAC  SEX15 


PGM  C003  ROG  3075  ‘ 


FN'GiflE  T U'  I'JG  = 25.000 


PAPOMFlRtC  PPFSSUPE  = 29.300 


RATED  HP.h«  150.00 


HC  RATIO=  2.1250 


C-QVB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

102.24 

20.377 

18.617 

73.805 

CQ8B.  FUEL 

TEMP 

73.165 

PRESS 
5. 73 CO 

DENS  ITY 
44.  82.3 

TURBO  FLOW 
3.9756 

CrOLIMG  AIR 

■ TEMP 

UDEL-HOOD 

DEL-HopD 

FLOW 

, 100.88 

-0.021034 

0.72372 

0.00000 

PEL-HUM 

1 

77.060 

2 

43.286 

HUMIDITY 

249.75 

T (120  VAPOR  C 
5.7350 

FA'C.  CONO. 

F/A  DRY 

F/A  WET 

ECU.  RATIO 

PPM.-l 

0. 10403 

0.  lOCAA 

1.5526 

594.06 

WFT  CORRECTION 

FACTOR  = 0. 

87039  FXHAUST  MDLF*  WT. 

.=  75.968 

•^FASURED  CONC. 

PART  PER 
HC  PPM 

mu  ION  WET 
NOX  PPM 

CO  DRY  : 

PER  CENT 
C02  DRY 

CnPRECTfl)  CONC. 

46C56.  3. 35  83 

TO  WET  BASIS 

9.3386 
0. 1283 

"5.7445 

4.9999 

HC 

NOX 

CO 

EMISSIDI'  RATF 
FWISSION  *'ASS/wnnF 

2.0'68'S 

0.034475 

0.00049997 
8.3  328F-06 

7.3826  ■■  ■ 
0. 12304 

EMISSION  MASS/RATED  HP 
MCOg  FMIS.7STF-.  CYCLE  * 

0.0C02l54'7 

11.341- 

5.2080F-08 

0.0034720 

0.00076902 
1. 8310 

VAPOR  FLOW  PRESS  TOTAL 
2.6332  1A.433  " 


7.6778 

RFL-HUM 

77.060 


0.57897_ 

PP«'-2 
50A.72  ■ 


5.14<i3  _ 

DEW-POINT 
93.655  ' 


TORQUE 

4.5505 


BMP 

"0;.'52602; 


“ F XH A USTTiTnS I T Y"^~070^2'3T El(KAT)Sr‘Fi:0W‘TCATr“>rT251T7 


02  DRY 
4.9315 
4.2923 


-M-  “ 


CAL. Fuel  air  patio  = 0.10032 


MFAS.  FUEL  AIR  RATIO  = 0.10A03 


niFF  MEAS.E  CAL.  F/A  PERCENT  *-3.5670 


CYL 

TEMP  DEG. 

F CYL-1 

CYL-2 

CYL-3 

CYL-4 

2^.48 

293.05 

256.59 

207.13 

FXT 

GAS  TEMP 

DEG.F  EXT-1 
1054.6 

Fxt-2 

-454. 00 

EXT- 3 
-454.00 

FXT-4 
_ 402  .42 

ENGINE  OIL 

EOILT 

SQILT 

OILP 

MANIFOLD 

146.86 

284. 19 

' '46,957 

SFXT-r 

537.23 


“SE'XT^2“ 

534.04 


DYAO:  CCND. 


TORQUE 
3. 9020 


I AOUCT ION  AIR  lA 

1 0 

"roTFicTTrip. 

8A 

CELL  TF-p.  = 73.RP3 


lA IPT^ 

102. 3A 


YTm  p 
8A  . 867 


RDM 

580. 4A 

IMPT2 

102.2A' 

TiELJAp" 
1 .3269 


TAIITI 

86.542' 

~nRF° 

53.501 


CYL. BACK  PRE  SSURE  ='  29. 1 96' 


TA  IPT2 
98.031 


'FLOW 

1617.9 


HFATFP  temp  = 126.03 


CODLFP,  TEMP  = 65.587 


III. 

o 


NASA-LEWI  S PRELIMINARY  DATA  OA/08/76  CADDEI  1 REC  '0»/ OB/76  19;50?46.A39 FAC  SEX15 PGM  C003 


LEAWnUT  25  BTOC 

TO  CL  APP  100 

DEG  HUM  « 80 

.%  MODE  * 3.0000 

NO.  SCANS  = 5 

FNGIME  TIMING 

*25.000  DEG.  , BAROMETRIC  PRESSURE  = 29, 

380 

RATED 

HP.*  160,00 

HC 

RATIO*  2.1250 

COMB.  AlP 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

100. 9A 

29.383 

219.01 

902.40 

29.188 

14.910 

COMB.  FUEL 

TEMP 

63.7A3 

PRESS 

5.3471 

DENS  ITY 
45.079 

TURBO  FLOW 
80.309 

FLOW  TRON 
78.797 

FPIP 

5.9790 

COOLING  AIR 

TEMP 

JOEL-HOOO 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

100.19 

2.7548 

3.4344 

9492.2 

T5.4H 

91.705 

REL-HUM 

1 

75.411 

2 ■ .1 

24.850 

HUMIDITY 

226.41 

X H20  VAPOR  CORRECTED  HP 
5.1992  144.17 

: 1 

FNG.  COND. 

F/A  DRY 

F/A  HET 

EQU.  RATIO 

P.PM-1 

RPM-2 

TORQUE 

0HP 

0.087319 

0.084583 

1.3333 

2712.1 

2715.1 

245.37 

126. 

7T“ 

WET  CORRECTION 

FACTOR  = 0.81876  EXHAUST  MOLE.  WT, 

= 27.115 

EXHAUST  DENSITY  = 0.070206 

MEASURED  CONC. 

Part  PER  MILLION  WET 
HC  PPM  NOX  PPM 

GO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

LAJ 

CORRECrED  C3NC 

2028.3 

. TO  WFT  BASIS 

47.983 

9.4312 

7.7628 

9.5372 

7.8087 

0.0 3 6524 
0.029934 

HC 

NDX 

CO 

, 

EMISSION  RATE 
EMISSION  MASS/MODE 

1.0479 

0.0052397 

0.082176 

0.00041088 

81.109 

0,40555 

EMISSION  MASS./RATEO  HP 
MOne  EMIS./STD.  CYCLE  X 

3.2748E-05 

1.7236 

2.5680E-06 
0. 17120 

0.0025347 

6.0349 

CAL.FUFL  AIR  RATIO  = 0.08900A 

MEAS.  FUEL  AIR  RATIO 

= 0.0S73I9 

DIFF  MEAS 

.6  CAL.  F/A 

PERCENT 

= 1.9299 

CYL  TEMP  DEG.F 

CYL-1 

CYL- 2 

CYL-3 

CYL- 4 

400.76 

417.75 

387.84 

404.42 

EXT  GAS  TEMP  DEG.F  EXT-1 
156.68 

EXT-2 

1466.7 

EXT-3 

-454.00 

EXT-4 
703 . 7 1 

SEXT-l 

1313.4 

SEXT-2 
1311. 6 

ENGINE  OIL 

EO  ILT 

SORT 

OIL° 

MANIFOLD 

PRESSURE  = 28. 

224 

186.01 

238.98 

73.395 

DYNO  COND. 

TORQUE 

241.48 

RPM 

2655.1 

CYL. BACK 

PRESSURF  = 29. 

523 

INDUCT  ION  AIR 

lAIPTl 

IAIRT2 

TAIRTl 

TA I RT2 

100.88 

100.94 

27.467 

97.457 

ORIFICE  A^IR 

TEMP 

84.182 

OELTAP 

1.7250 

DRFP 

53.390 

FLOW 

1838.2 

CEI  L TEMP.  = 

76.369 

heater  TEMP 

= 179.21 

COOLER  TEMP  = 97. 

904 

- 

NASA-LFWIS  PRELIMINARY  DATA 


OV/08/76 


C ADD E l I 


REC  04/08/76  19t5Si 20.169 


fa:  SEX15 


PGM  C003  ROG  3077 


L FANOUT  ?S  BTOC  TO  CL  APP  100  DEG  HUM  « 80  t 


MODE  » 4.0000 


NO.  SCANS  =»  5 


ENGINE  TIMING  » 25.000 


DEG. 


B A RQMETRIC  PRESSURE  ^ 29.380 


RATED  HP.»  160.00 


HC  RATIO*  2.  1250 


CFM 


DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 


uurto# 

101.62 

29.36A 

203.09 

829'.20 

28.696  14.821 

COMB.  FUEL 

TEMP 
. 1 OR 

PRESS 

5.3735 

DENSITY 

45.342 

turbo  flow 

73.785 

FLOW  TRON  FPIP 

71.872  6.0117 

.tn  • TCMO  iinFl-HODD  DFL-HOQD  FLOW  REt-HUM DEW  POINT_ 

101. oa 

2.721A 

3.4354 

9426.9 

78.306  93.5 f5 

PEL-HUM 

1 

78.306  ■ 

2 

27.103 

humidity  ! 

242.22 

t H20  VAPOR 
5.5622 

CORRECTED  HP 
129.06 

' 

P/A  ORV 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM_2  TORQUE  BHP 

0.086668 

0.083769 

1.2336 

2447.5 

2449.7  247.94  115.54 

t 

WET  CORRECTION 

FACTOR  = 0.81061  EXHAUST  MDLF.  WT. 

* 27. 163 

gXHAUST  DENSITY  = 0.070332 EXHAUST  FLOW  RATE  * 

go 

PART  PER  MILLION  WET 
ur  PPM  YOX  PPM 

C3  DRY 

PER  CENT 
C02  DRY 

02  DRY  ^ 

S — 

2121.5 

Tn  ucT 

A6.733 

9.8477 

7.9826 

9.3027 

7.5408 

0.056406 

0.045723 

nr  wny  CD  

EMISSION  RATE 

MnnP 

1.0069 

0.083910 

0.073523 

0.0061269 

76.619 

6.3849 

. EMISSION  MASS/RATEn  HP 

unnc  cufC  /<Tn.  TVri  P t 

0.00052AAA 

77.602 

3.3293E-05 

2.5529 

0.039906 

95.014 

/■Ai  ciici  ATD  DATin  - n.nQnnR9 

MEAS.  FUEL  AIR  RATIO 

= 0.086668 

OIFF  MEAS.t  CAL.  F/A  PERCENT  * 3.8894 

/-wi  Tcub  ricr  c rvi  - 1 rVL-2  CYu-3  CYL— 4 ^ ^ — — ^ 

• 382.79 

403.99 

377.25 

394.52 

- EXT  GAS  TEMP  OEG.E  EXT-l 

1 *;a  - 1 ? 

EXT-2 

1224.3 

EXT-3 

-454.00 

EXT-4 

589.13 

SEXT-1  SEXT-i 

:254.5  1253.4 

El  IL  T 

SOI  LT 

01  LP 

MANIFOLD  PRESSURE  * 28.425 

188.  lA 

150.79 

71.495 

DYNO  COND. 

TORQUE 
233. A5 

RPM 

2391.5 

CYL.BACK  PRESSURE  = 29.490 

lA IRTl 

I AIRT2 

TAIRTl 

TAIRT2 

• 

10 1 .58 

101.62 

73.894 

97.222 

. OR  IFICE"  AIR 

TEMP 

8A.955 

DELTAP 

1.7196 

ORFP 

53.431 

FLOW 

1834.1 

CELL  TF*’P.  = 77.643 


HEATER  TEMP  = U2.46 


COOLER  TFHP  = 63.966 


NASA-LEWIS  PREHMINARV  DATA  04/08/76  CADDEII'  REC  04/06/76  19s59:l».273 

LEANOUT  ?S  BTPC  TO  CL  APP  100  PEG  HUH  » '&0  X HODE  » 5.0000 SCANS  * _5_ 


RDG  3078 


ENGINE  TIMING 


COMB.  AIR 


COMB.  FUEL 


COOLING  AIR 
R EL-HUM 


ENG.  COND. 


25.000 


TEMP 


TEMP 

68.377 


TEMP 

103.28 


71.266 


F/A  DRY 
0.089421 


PEG.  ^ 
PRESS 


BAROMETRIC  PRESSURE.  = 29.380 

CFM  DRY  FLOW  ^ 

6 506-;2l 


) RATED  HP.=»  160.00 

VAPOR  FLOW  PRESS  TOTAL 
16.943 


HC  RATIO*  2.1250 


PRESS 
5.5190 


UPEL-HDOD 

2.6580 

__ 


13.531 


F/A  WFT 
0.086525 


DENSITY 
44.955 

DEL-HOOD 

3.3391 


HUMIOI TY 
234.29 


TURBO  FLOW  FLOW  TRON 
46.982  45.266 


FLOW 

9302.2 


REL-HUM 

71.266 


FPIP 

6.0552 

dew-point 

92.050 


^ H20  VAPOR  CORRECTED  HP 
5.3800  72. 124 


EQU.  RATIO  RPM-1 
1.3346  2347.8 


RPM-2 

2350.5 


TORQUE 
143. 22 


WET  correction  FACTOR  = 0.82915 


EXHAUST  MOLE.  WT.  = 26.959 


PART  PER  MILLION  WET 

MEASURED  COVC.  HC  PPM NOX  PPM 

1982. 9 60.720 

CORRECTED  CONC.  TO  WET  BASIS 


CO  DRY 
9.1630 
7.5975 


PFR  CENT 
C02  DRY 
9.6429 
7 .9953 


EXHAUST  DENSITY 


02  DRY 

0.067487 

0.055956 


BHP 

64.025 


069804 


EMISSION  RATE 
EMISSION  MASS/MODE 
EMI SS ION  MASS/RAT  ED  HP 
MODE  EMIS./STD.  CYCLE  t 


0.57967 
0.057967 
0.00036230 
19.0  68  


0.358839 

0.0058839 

3.6774E-05 

2.4516 


44.915 

4.4915 

0.028072 

66.838 


fuel  air  ratio  = 0.089421  DIFF  MEAS.C  CAL.  F/A  PERCENT  *-1.4587 


CYL  TEMP  DFC.F  CYL- 1 

CYL- 2 

CYL-3 

CYL -4 

. 343.60 

355.73 

354. 65 

351. 92 

EXT  GAS  TEMP  DEG.F  EXT-1 
154.95 


ENGINE  OIL 
DYND  COMD. 


INDUCTION  AIR 


ORIFICE  .AIR 
CELL  TEMP.  = 


EOILT 

187.93 

TORQUE 

135.99 


lAIRTl 
103.  18 


TE  MP 
85.595 


899.76 

SPILT 

190.68 

RPH 

2314.8 


I A I RT2 
103. L9 


DELTAP 

1.5561 


-454.00 

OILP 

71.327 


TAIRTI 

32.302 


DRFP 

53.468 


SEXT-1 

684.  49 1149.6  1149.4 

MANIFOLD  PRESSURE*  20.847 


CYL. BACK  PRESSURE  = 29.376 


TAIRT2 

98.312 


FLOW 
1 747.0 


78.368 


HEATER  TEMP  = 179.19 


COOLER  TEMP  * 103.74 


NASA-LEHIS  PR^IHINARY 

t . 

DATA  0V08/76  CAODEl  1 REC 

t;i  » * , • 

04/08/76  20!02»54.168 

FAC 

SEX15 

PGM 

C003  RDG  3079 

L FANOUT  25  BTDC 

TO  CL  APP  100 

DEG  HUM  » 80 

* MODE  ■ 3.0000  NO.  SCANS  « 5 

eNginf  timing  = 

= 25.000 

DEG.  ' BAROMETRIC  PRESSURE  = 29. 

380  RATED 

HP.=  160.00 

HC 

RATI  0* 

2.1250 

COMB.  AIR 

TEMP 

PRESS 

CFH 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

99.723 

29.360 

218.50 

90Oil6 

29.214 

14.911 

COMB.  FUEL 

TEMP 

63.230 

PRESS 

5.3405 

DENSITY 

45.092 

TURBO  FLOW  FLOW  TRON 
80.965  78.674 

FPIP 

5.9892 

COOLING  AIR 

TEMP 

UDEL-HOOD 

DEL-HOOD 

FLOW 

REL-HUM 

DEH-POl.NT 

98.937 

2.7059 

3.3388 

9396.5 

78.474 

91. 810 

R EL-HUM 

1 

78.474 

2 HUMIDITY 

73.015  227.18 

* H20  VAPOR  CORRECTED  HP 
5.2169  144.58 

• 

ENG.  COMO. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM-2 

TORQUE 

BHP 

0.087400 

0.084653 

1.3045 

2712.9 

2714.8 

246. 03 

127.1 

39 

WET  CORRECTION 

FACTOR  = 0. 

82123  EXHAUST  MOLE.  HT, 

* 27.108 

EXHAUST  DENSITY  « 0,070190 

EXHAU^t 

FLDW 

» 14361. 

MEASUREO  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

UJ 

CORRECTED  CONC. 

1744.8 

TO  WFT  BASIS 

46.337 

9.3283 

7.6507 

9.5685 

7.8579 

0.044864 

0.036844 

HC 

NOX 

cn 

' 

EMISSION  RATE 
EMISSION  MASS/MODE 

0.89957 

0.0044979 

0.079191 

0.00039595 

79.874 

0.39937 

• 

EMISSION  MASS/ rat ED  HP 
MODE  EMIS./STP.  CYCLE  * 

2.8112F-05 

1.4796 

2.4747E-06 

0.16498 

0,  0024961 
5.9430 

CAL.FUEL  AIR  RATTO  = 0.088A93 

MFAS.  FUEL  AIR  PATIO 

= 0.087400  DIFF  MEAS 

.e  CAL.  F/A 

PERCENT 

» 1.2501 

CYL  TEMP  DEG.F 

CYL-l 

CYL-2 

CYL-3 

CYL-4 

• 393.05 

409.24 

383. 08 

395. 52 

EXT  GAS  TEMP  DEG.F  EXT-l 
155. 6A 

EXT-2 

968.55 

EXT-3 

126.50 

EXT-4 

1076.7 

SEXT-1 
1296.9  ^ 

SEXT-2 

1295.0 

ENGINE  OIL 

EOILT 

SOILT 

01  LP 

MANIFOLD 

PRESSURE  = 28. 

304 

188.50 

243.93 

73.451 

OYNO  COND. 

TORQUE 

239.16 

RPM 

2633.9 

CYL. BACK 

PRESSURE  = 29. 

540 

INOUCTin-.M  AIR 

lAIRTl 

lAIRT? 

TAIRTl 

TAIRT2 

99.705 

99. 723 

40.007 

97.472 

ORIFICE .AIR 

TEMP 

62.785 

DELTAP 
1.  7276 

ORFP 

53.359 

FLOW 

1841.9 

CELL  TEMP.  = 75.846 

HEATER  TEMP 

= 146.17 

COOLER  TEMP  = 88. 

232 

PRELIM INARy  DATA 


04/ 08/76  ■ CAODEIiI 


REC .04/08/76  a0:05:54. '885 


EAC  SEX15 


'PGM  C003 


RDG  3080 


■ 

L FANOUT  25  BTOC 

TO  CL  APP  100  DEG  HUM 

80  r MCOE  » 4.0000 

NO.  SCANS  * 5 

« 

ENGINE  TIMING  - 

25.000 

DEG.  ' BAROMETRIC  PRESSURE  = 29 

,380  RATED 

HP.=  160.00 

HC 

RATIO*  2,1250 

7 

• 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

t 

M 

100.42 

29.406 

202.54 

827.23 

27,307 

14. 801 

U 

COMB.  FUEL 

TEMP 

63.806 

PRESS 

5.3744 

DEN  SI, TV 
45.077 

TURBO  FLOW 
74.174 

FLOW  TRON 
71. 182 

FPIP 
6,.  0339 

• 

u 

u 

COOLING  MR 

TEMP 

UDEL-HOOO 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

« 

99.999 

2.5798 

3.4279 

9345.4 

77.514 

92.090 

11 

M 

R EL-HUM 

1 

77.514 

2 

46.617 

HUMIOl TY 
231.00 

t H20  VAPOR 
5.3063 

correCtSO 

125.71 

• 

m 

» 

FNG.  CONO. 

F/A  DRY 

F/A  WET 

EOU.  PATIO 

RPM-1 

RPM-2 

TORQUE 

BHP 

31 

0.086049 

0.083299 

1.28  43 

2434.4 

2436. 0 

243. 82 

113. 

02 

a 

WET  CORRECTION 

FACTOR  * 0. 

01042  EXHAUST  MOLE.  WT. 

= 27.210 

EXHAUST  DENSITY  = 0.070453 

EXHAUST  FLOW  RATfe  * 

I3li9. 

a 

MEASURED  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

LV 

Cs 

I 

n 

CORRECTED  CONC. 

1894.3  42.964 

TO  WET  BASI  S 

9.8567 

7.9880 

9.2855 

7.5251 

0.052125 

0.042243 

• 

VJ 

a 

4* 

HC 

NDX 

CO 

a ^ 
a 

EMISSION  RATE 
EMISSION  HASS/MODE 

0.89355 
0. 074462 

0.367179 

0.0055982 

76.200 

6.3500 

a 

a 

EMISSION  MASS/RATED  HP 
MODE  EMTS./STD.  CYCLE  % 

0.00046539  3.4989E-05 

24.494  2.3326 

0.039687 

94.494 

a 

a 

CAL. FUEL  AIR  RAT  10  = 0 .089974  MEAS. 

FUEL  AIR  RATIO 

= 0.086049 

DIFF  MEAS 

.8  CAL.  F/A 

PERCENT 

= 4.5615 

a 

a 

CYL  TEMP  DEG.F 

CYL-1 

CYL-2 

CYL-3 

CYL-4 

a 

a 

387.05 

405.83 

377.56 

396. 84 

a 

EXT  GAS  TEMP  DEG.F  EXT-l 
154.43 

EXT-2 

765.54 

EXT- 3 
-454.00 

EXT-4 
822. 43 

SEXT-l 
1252. 5 

S EXT-2 
1251.4 

a 

ENGINE  OIL 

EOILT 

SniLT 

OILP 

MANIFOLD 

PRESSURE  = 20. 

402 

188.00 

145.79 

70.695 

a 

OYNO  COK'D. 

TORQUE 

244.28 

RPM 

2346.4 

CYL. BACK 

PRESSURE  = 29. 

596 

o o 
^ w 

a 

INDUCTION  AIR 

lAIRTl 

IAIRT2 

TAIRTl 

TAIRT2 

MO  ^ 

Q-g 

a 

100,39 

100.42 

33.671 

97. 672 

ORIFICE. AIR 

TEMP 

83.242 

DELTAP 

1.7111 

ORFP 

53.432 

FLOW 

1832.7 

— — 

CELL  TEMP.  = 76.227 


HEATER  TEMP  = 126.93 


COOLER  TEMP  = 79.219 


Wi^SA^LEWISi  PREtmiNARY  DATA  O^/O^/JA 

PtNnUT  25  BTDC  TO  CL  APP  10Q_  PEG  HUH  * fiftl 
FNa'INE  ' TIHING  » 25.000  _OE&i BAROM 


n4/nR/76  CAPnElI  REC  04/08/76  20:09:37.610 ^CJEXll 


PGM  COOS  30»A 


MPnE  ■*  5.0000 


nn.  SCANS 


P»S5U«  ■ >^-3.0  »»T6D  HP..  160.00. 


rnnw.  air 


CO^'B.  FUEL 


rnnLlNG  AIR 


R EL-HUM 


ENG.  COHO. 


TEMP 

101.08 

TEMP 

6S.999 

TEMP 

101.08 


75 .644  _ 


F/A  DRY 
0.088158 


PRESS 

29.377 

PRESS 

5.5151 


CFM 

126.54 

density 

4^.991 


DRY  FLOW 
509.27 


VAPOR  FLOW  PRESS  TOTAL 
16.982  14.594 


"turbo  flow  FLOH  TRUN  FPIP  “ 

<i/;.Q15  44.696 6.  1335 


HOE L -HOOD  DEL-HOnp_ 
2.6541  3.3367 


FLOW 

9294.6 


PEL-HUM 
75. 644 


dew-point 
91. 945 


2 

27.337 


F/A  WET 
0.085313 


HUMIDITY 

233.42 


X H20  VAPOR  CORRECTED  HP 
74.119  


FQU.  RATIO  RPM-1  _ 
1.3158  2351.6 


RPM-2 
2353. 9 


TORQUE 

147.42 


HC  RATIO*  2.1250 


WET  CORRECTION  FACTOR  = 0.8251U  EXHAUSI  MULE.  WT.  ^ .r.u.. 


“exhaust  pensiTT 


— — — PART  PER  MILLION  WET 

H F ASUR  ED  CON  C .__HL_PPM 

^ 1808.1  58.254 

rnppprTFn  rONC.  TO  WET  BASIS 


Cn  DRY 
9.1176 
7.5230 


PER  CENT 
C02  PRY 
9.6910 
7.9960 


(g  DRY 

0.065647 

0.054165 


emission  rate 

emission  mass/mode ^ 

emission  mass/ rat ED  HP 
MnnF  EMIS./STD.  CYCLE  t. 


0.52929  0.356526  4A.535 

0.052929  0.0056526  4.4535 

-6.00M3-^ 3.5329E-M  0.027M4 

t7 . A 1 1 2 .3553 66  .27_2 


...  EMF.  AIR  RATI>-  - " MEAS  . FUEL  AIR  RATIO  * 0.088^ 


niFF  MEAS.e  CAL.  F/A  PERCENT  *-0.32399 


rvi  TEMP  DEG.F 


CYL-1 
348 .48 


EXT  GAS  TEMP  DEG.F  EXT- I 
152.99 


ENGINE  OIL 


DYMO  COND. 


tNDUCTK^N  AIR 


ORIFICE. AIR 


EOILT 

188.14 

TORQUE 

146.66 

IMRTl 

101.06 

TE  MP 
83.866 


CYL-2 

356.57 

EXT- 2 ~ 
542.74 

SniLT 

209.04 

RPM 

2266.5 

IAIPT2 

101.08 

OELTAP 

1.5720 


CYL-3 

354.83 

EXT-3  “ 
-454.00 

niLP 

70.739 


T^IRTV 

'/.6.851 

"ORFP 
53.3  83 


CELL  TEMP.  = 77.45B_ 


HEATER  TEMP  = 111.40 


CYL-4 

350.78 

“ext -4  ' 
649. 44 


5EXT-1 

U49.3 


SEXT-Z” 

1149.3 


manifold  PRESSURE  * 20.976 
“CYL. BACK  PRESSURE  = 29.430 


TAIRT2 

97.736 


FLOW 

1758.4 


r.nnt  ER  TFMP  = 78.82? 


' fl 

MASA-LEMIS 

PRELIMINARY 

DATA  04/08/76  CADDEII  REC 

04/08/76  20S.21 

1 00.  477 

FAC 

SEX15 

PGM 

C003 

RDG  3082 

1 

.* 

LEANOUT  25  BTDC 

TO  CL  APP  100  DEG  HUH  = 80  * MODE  « 3.0000 

NO.  SCANS  » 5 

, 

' •' 

' • 

ENGINE  TIMING 

= 25.000 

DEG.  BARDMETIIC  PRESSURE  = 29. 

.390  RATEO 

HP.=  160.00 

HC 

RATI  0= 

2.1250 

r 

« 

• 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

1 

• ' 
It 

100.01 

29.390 

218.18 

898.31 

29.237 

14.901 

tl  ' 
II 

COMB.  FUEL 

TEMP 

6A.AAA 

PRESS 

5.3513 

DEN  SI TY 
45.060 

TURBO  FLOW 
78.124 

FLOW  TRON 
76.085 

FPIP 
5.  9t30 

i 

19 

COOLING  AIR 

TEMP 

UDEL-HOOD 

DEL-HOOD 

FLOW 

PEL-HUM 

DEW-POINT 

J 

1 

99.550 

2.7222 

3.4177 

9428.5 

77.962 

91. 875 

i 

tl 

R EL-HUM 

1 

77.962 

2 

22.358 

HUHIDI TY 
227.83 

t H20  VAPOR 
5.2317 

CORPECTEO  HP 
145.02 

1 

j 

ENG.  COND. 

F/A  DRY 

F/A  WET 

EQU.  RATIO 

RPM-1 

PPH-2 

TORQUE 

BHP 

0.089698 

0.082028 

1.2641 

2711.9 

2714.5 

247. 09 

T277 

59 

■ 

WET  CORRECTION 

FACTOR  = 0. 

81927  EXHAUST  HOLE.  WT. 

= 27.313 

EXHAUST 

Tumr 

A ATE  * 

~iwi. — 

■■ 

MEASURED  CDNC . 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

■ 

OJ 

j 

CORRECTED  CONC 

1608.2  60.196 

. TO  WET  BASIS 

8.3891 

6.8729 

10. 029 
8.2164 

0.045485 

0.037264 

=<5- 

HC 

NOX 

cn 

EMISSION  RATE 
emission  MASS/MODE 

0.81933 

0.0040966 

0.10166 

0.00050830 

70.813 

0.35406 

EMISSION  MASS/RATED  HP 
wnoE  EM! S. /STD.  CYCLE  S 

2.5604E-05 

1.3476 

3.1769F-06 

0.21179 

0.0022129 

5.2688 

CAL. FUEL  AIR  RAT  10  = 0.086057  HEAS.  FUEL  AIR  RATIO 

= 0.084698 

DTFF  ME  AS. 

£ CAL.  F/A  PERCENT  = 

1.5053 

CYL  TEMP  DEG.F 

CYL-l 

CYL-2 

CYL-3 

CYL-4 

393  .92 

411.47 

390.71 

398. 26 

EXT  GAS  TEMP  DEG.F  EXT-1 
' 25A.96 

EXT-2 

841.42 

EXT- 3 
-454.00 

EXT-4 

776.61 

SFXT-l 
1305. 8 

SEXT-2 

1303.9 

ENGINE  OIL 

EOILT 

SORT 

niLP 

MANIFOLD 

PRESSURE  = 28.192 

■ 

188.47 

122. 62 

73.891 

DYNO  COND. 

TORQUE 

250.84 

RPM 

2664.4 

CYL. BACK 

PRESSURE  - 29.535 

INOICTJON  AIR 

lAIRTl 

IAIRT2 

TAIRTI  TAIRT2 

1 

100.02 

100.01 : 

154.73 

97. 374 

i 

tl 

•i. 

ORIFICE  AIR 

TEMP 

83.225 

OELTAP 

1.7200 

ORFP 

53.456 

FLOW 
1 837.2 

CELL  TEMP.  = 76.023  HEATER  TEMP  = 123.85  COOLER  TEMP  = 90.318 


' NASA-LEMIS  1 

PRELIMINARY 

DATA  04/08/76  CAOOEI I REC 

04/08/76  20:31*22.090 

FAC 

SEX15  PGM  C003 

RDG  3084 

LEANOUT  25  BTOC 

TO  CL  APP  100  OEG  HUH  ».  eO 

X MODE  « 5,0000 

NO,  SCANS  » 5 

ENGINE  TIMING  i 

. 25.000 

OEG.  . BAROMETRIC  PRESSURE  » 29. 

.390 

1 RATED 

HP.>  160.00 

HC  RATIO*  2.1250 

COMB.  AIP 

TEMP 

PRESS 

CEM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

101.26 

,29.391 

125.65 

506.38 

16.409 

14.590 

CCMB.  FUEL 

TEMP 

68.145 

PRESS 

5.5184 

DENSITY 

44.961 

TURBO  FLOW 
43.277 

FLOW  IRON 
43.273 

FPIP 

6.1221 

COOLING  AIR 

TEMP 

JOEL-HOOD 

OEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

101.19 

2.6959 

3.4325 

9377.0 

73.219 

91.065 

REL-HUM 

1 

73.219 

2 HUMIDITY 

0*29603  226.83 

T H20  VAPOR  CORRECTED  HP 
5.2088  74.054 

ENG.  COMO. 

F/A  DRY 

F/A  WET 

EQU.  RATIO 

RPM-1 

RPM-2 

TORQUE 

EHP 

0.085455 

0.062773 

1.2755 

2354.0 

2356.0 

147.38 

66.059 

WET  CORRECTION 

FACTOR  = 0. 

82407  EXHAUST  M3LE.  WT. 

- 27.255 

EXHAUST  DENSITY  =*  0.070569 

EXHAUST  FLOW  RATE  * 

80Z 1 • ^ 

MEASURED  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 



CORRECTED  CONC 

1834.7  75.281 

. TO  WET  BASIS 

8.1640 

6,im 

10.230 

8.4300 

0.078268 

0.064498 

• 

o 

HC 

NOX 

CO 

EMISSION  RATE 
EMISSION  MASS/MOOE 

0.  52  833 
3.052833 

0.071859 

0.0071859 

39.179 

3.9179 

EMISSION  MASS/RATEO  HP 
MODE  EMIS. /STD.  CYCLE  t 

0.00033021 

17.379 

4.4912E-05 

2.9941 

0.024487 

58.302 

rai.FIlFI  AIR  RATIO  = 0.005359  MEAS.  FUEL  AIR  RATIO 

= 0.085455 

OIFF  MEAS 

.£  CAL.  F/A 

PERCENT  *-0.10086 

CVL  TEMP  DEG.F 

CYL-1 

CYL-2 

CYL-3 

CYL-4 

342.57 

357.95 

355.82 

351.73 

EXT  GAS  TEMP  DEG.F  EXT-l 
135A.5 

EXT- 2 
451.30 

EXT-3 

-163.11 

EXT-4 

703.66 

SEXT-1 

1151.7 

StXT-i 
1151. 7 

ENGINE  OIL 

EOILT 

SniLT 

OIL’ 

MANIFOLD 

PRESSURE  » 20. 

874 

187.91 

191.33 

70.871 

OYMO  COND. 

TORQUE 

148.50 

RPM 

2317.5 

CYL.BACK 

PRESSURE  = 29. 

492 

INDUCT  ION  AIR 

lAlRTl 

IAIBT2 

TAIRTl 

TAIRT2 

131.26 

101.26 

105. 22 

97.653 

ORIFICE  AIR 

TEMP 

84.130 

DEL  TAP 
1 .5882 

ORFP 

53.423 

FLOW 

1766.7 

CELL  TEMP.  = 

77.484 

heater  temp 

= 157.28 

COOLER  TEMP  = 90. 

009 

NASA-LEWtS  PRELIMINARY  DATA  04/06/76  CADDEIl  REC  04^08/76  2Qs 35: 36.865  FftC  SEX15 PGM  C003 


LEANOUT  25  BTOC 

TO  CL  APP  100 

DEG  HUM  = 80 

MODE  * 3.0000 

NO.  SCANS  = 5 

engine  timing  * 

25.000 

DEG.  ' BAROMETRIC  PRESSURE  * 29.390 

t RATED  HP.=  160.00 

HC 

RATIO-  2.1250 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR'  FLOW  PRESS  TOTAL 

101, 9A 

29.383 

218.20 

899.57 

28.274  14.933 

COMB.  FUEL 

TEMP 

66.005 

PRESS 

5.3429 

DENS  IT Y 
45.018 

TURBO  FLOW 
78.299 

FLOW  TRON  FPIP 

76.075  5.9580 

COOLING  AI  R 

TEMP 

U DEL-HOOD 

DEL -HOOD 

FLOW 

REL-HUM  DEW-POINT 

101.30 

2.6671 

3.4512 

9320.3 

n.l86  90.815 

REt-HUM 

1 

71.186 

2 

24.796 

HUMIDITY 

220.01 

r H20  VAPOR  eORRECTFO  HP 
5.0522  144.76 

FNG.  CONO. 

F/A  DRY 

F/A  WFT 

FOU.  RATIO 

PPH-l 

RPM-2  TORQUE 

BHP 

0. 08A568 

0.  081992 

1*2622 

2716.8 

2718.8  246.12 

127. 

3.2 

WET  CORRECTION 

FACTOR  = 0. 

82005  EXHAUST  HOLE.  WT. 

* 27.323 

EXHAUST  DENSITY  = 0.070745 

' EXHAUST  FLOW  RAtfe  = 

14190. 

MFASURED  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRV 

PER  CENT 
C02  DRY 

02  DRY 

LnI 

vj 

CPRRECTFO  CONC. 

1670.5 

TO  WET  BASIS 

56.270 

8.3387 
6.  83  81 

10.114 

8.2937 

0.043064 

0.035315 

HC 

NOX 

CO 

• 

.EMISSION  RATE 
EMISSION  MASS/HODE 

0.85101 
0 .0042551 

0.095022 

0.00047511 

70.450 

0.35225 

EMISSION  MASS/RATEO  HP 
Mnnp  FMT-<;  rvrt  F * 

2.6594E-05 
1. 3D97 

2 .9694F-06 
0.19796 

0.0022016 
5.24ia — . 

r»i  iPiiFi  ft  t g 0 ATf  n a hi  bar  HRf 

MFflSi  fUFI.  AIr  Ratio 

s ^.88Alfe8 

OtM  MEAS.6  CAL,  F/A 

PERCENT 

- 1.5592 

CYL  TEMP  DEG.F 

CYL-1 

CYL -2 

CYL-3 

CYL -4 

403. 31 

416.71 

396.63 

407.21 

EXT  GAS  TEMP  DEG.F  EXT-1 
153.73 

EXT-2 

823.41 

EXT-3 

329.7? 

E XT~4 
1017.8 

SEXT-1  • SEXT-2 

1317.4  1316.0 

ENGINE  OIL 

FO  ILT 

SORT 

0 I LP 

MANIFOLD  PRESSURE  = 28.292 

188.29 

105.62 

73.655 

OYNO  COMO. 

TORQUE 

244.31 

RPM 

2649.5 

CYL. RACK  PRESSURE  = 29.519 

INDUCTION  AIR 

lAIRTl 

I A I P T2 

TARTl 

TAIRT2 

131.87 

131.94 

136.06 

97.650 

ORIFICE  AIR 

TEMP 

84.919 

OELTAP 

1.7217 

OFF’ 

53.362 

FLOW 

1835.3 

CELL  TEMP.  = 70.360 

HEATER  TEMP 

= 118.43 

COOLER 

; TEMP  = 93.373 

. MASA-LEW!S  PREL;*I  INARY  DATA 04/08/76  CADDEI  1 REC  04/08/76  20»43:47.741 FAC  SEX  15 PGW  C003  RDG  3087 

• LEAHOUT  25  BTOC  TO  CL  APP  100  DEG  HUM  * BO  X HCDE  = 4.0000  NO.  SCANS  - 5 


. ENGirilE  TIMING  « 25.000 DEG.  V BAROMETUC  PRESSURE  = 29.390 RATED  HP.»  160.00 HC  RATIO»  2.1250 


’ 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

• 

w 

99.412 

29.406 

202.09 

829.21 

26.418 

14.827 

11 

COMB.  FUEL 

TEMP 

63.725 

PRESS 

5.3855 

DENSITY 

45.079 

TURBO  FLOW 
71.643 

FLOW  TRON 
69.12  7 

FPIP 

6.0366 

II 

COOLING  AIR 

TEMP 

UDEL-HOOD 

DEL-HOOD 

FLOW 

R EL- HUM 

DEW-POINT 

<• 

98.799 

2.6771 

3.43  87 

9339.9 

77.393 

91.065 

R EL-HUM 

1 

77.393 

2 

13.931 

HUMIDITY 

223.02 

t H20  VAPOR 
5.1212 

CORRECTED  HP 
12T.54 

eng.  COND. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM- 2 

TORQUE  BMP 

a 

0.083365 

0.080791 

1. 2442 

2431.1 

2433.2 

248.53  115.04 

wet  CORRECTION  factor  = 0.80987  EXHAUST  MOLE.  HT. 

= 27.415 

EXHAUST  DENSITY  = 0,070985 

EXHAUSf  FLOl^  h*TE  '«  UDZ'F. 

MEASURED  CONC. 

PART  PER  MILLION  WET 
HC  PPM  . NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

VI 

5* 

COt^RECTED  CONC. 

1949.2 

TO  WET  BASIS 

58.566 

8.  8721 
7.18  52 

9.7703 

7.9127 

0.068987 

0.055870 

HC 

NOX 

CO 

EMISSION  RATE 
EMISSION  MASS/MOOE 

0.91161 

0.075967 

0.090792 

0.3075660 

67.  957 
5i6631 

* 

a 

EMISSION  MASS/RATED  HP 
MODE  EM!S. /STD.  CYCLE  * 

0.00047479 

24-989 

4.72B8E-05 

3.1525 

0.035394 

84.272 

CAL.EUEL  AIR  RATIO  = 0.087407 

MEAS.  FUEL  AIR  RATIO 

= 0.083365 

DIFF  MEAS 

.C  CAL.  F/A  PERCENT 

- 4.8495 

» 

CYL  TEMP  DEG.F 

CYL-l 

CYL-2 

CY  L-3 

CYL -4 

■ 385.85 

405. 38 

382. 06 

403.60 

EXT  GAS  r'EMP  DEG 

.F  EXT-l 
159.41 

EXT-2 

66.958 

EXT-3 

-454.00 

EXT-4 

609.84 

SEXT-1 

1265.9 

5Ext-2 

1265.0 

ENGINE  OIL 

EOILT 

SOILT 

OILP 

MANIFOLD  PRESSURE  >•  28. 

586 

187.79 

254. 16 

71.003 

ft 

DYNO  COND. 

TORQUE 

258.53 

RPM 

2356.1 

CYL. BACK  PRESSURE  = 29. 

551 

INDUCTION  AIR 

lAIRTl 

I A ! RT  2 

TAIRTl 

TAIRT2 

• 

99.369 

99.412 

86.V73 

97.098 

ORIFICE  AIR 

TEH" 

82  . ' '6 

DELTAP 

1.6415 

ORFP 

53.373 

FLOW 

1797.0 

CELL  TFMP.  = 77 

.059 

HEATER  TEMP 

= 144.47 

COOLER  TEMP  = 86. 

834 

COMB.  FUFL 


rnnt  ING  air 


REL-HUH 


FNG.  CO^P. 


TEMP 

64.354 

TEMP 

99.731 


74.B69 


E/A  DRY 
0.083130 


PRESS' 

5.3900 

IJOEL-HOOD 

2.7144 

— 

23.520  


E/A  WET 
0.080584 


DENSITY 

45.062 

DEL-HOOD 

3.3200 

"HUMIDITY 
221. 23 


TURBO  FLOW  FLOW  TRON 
70.007 68.962 


FLOW 
9413. 3 


REL-HUM 
74. 869 


% H20  VAPOR  CORRECTED  HP 


5.0802 


EQLI.  RATIO  RPM-I 
1.2408  2429-9 


127 . 58 


RPM-2 

2432.3 


FPIP 

6.0645 

dew-point 

90.810 


TORQUE 

248.66 


WET  CORRECTION  FACTOR  = 0.80920  “ EXHAUST  MOLE.  WT-  = Z/.43«» 


‘EXHAUST  DENSITY  = 0. 071032 


HFASIIREP  CONC.  HC  PPM 

1935.9 

CORRECTED  CONC.  TO  WET  BAS  IS 


PART  PER  M ILL  ION  WET 
H'  PPM NOX  PPM 


57/178 


EMISSION  RATE 

emission  MASS/MODE  ; 

EMISSION  maSS/RATED  HP 

MnoF  EMIS./STD.  CYCLE  % 

CAL.FUEL  AIR  RATIO  ~ 0.087378.. 


0.90477 

0.075398 

0.00047124 

24.802 


CO  DRY 

8.  8564 

7. 1666 

NOX 

0.088580 

0.0073817 

4.6136E'-05 

3.0757 


PER  CENT 
C02  DRY 
9.7898 
7.9219 


02  DRV 

0.059966 

0.048524 


67.735 

5.6446 

0.035279 

83.997 


mp.E.  fuel  air  ratio  = 0.083130 D1FF_MEAS.C  CAL.  F/A  PERCE^ 


TYl  TEMP  DEG.F 


CYL-1 

385.87 


EXT  GAS  TEMP  DEG.F  EXT-1 
153.77 


ENGINE  OIL 


PYNO  COND. 


INDICT  I ON  AIR 


ORIFICE  AIR 


EOILT 

187.98 


TORQUE 
258. 87 

lAlRTl 

100.21 


TEMP 

83.673 


CYL-2 
405. 53 


EXT-2 
-441. 81 

SPILT 

296.61 


RPM 

2346.4 

I A1RT2 

100.25 


OELT  AP 
1.6902 


CYL-3 
382. 09 


EXT-3 

-454.00 

OILP 

70.803 


TAIRTl 

60.158 


ORFP 
53.3  89 


CYL-4 

402.77 


EXT-4 

689.86 


TAIRT2 

97.220 


FLOW 

1821.2 


SFXT-1 

1263.8 


manifold  PRESSURE  = 28.571 


‘CYL.0ACK  PRESSURE  = 29.559 


rFi  I TEMP.  - 77 .803 


HEATER  TEMP  = 138.39 


r.nni  FR  TEMP  = 88.  586 


NASA-LEWIS  PRELIMINARY  DATA  04/08/76  CADDEll  REC  04/08/76  20t52 t 


RDG  3089 


LEANOUT  25  BTDC  TO  CL  APP  100  DEG  HUM 


FNGINE  TIMING  « 25.000 
COMB.  AIR  temp 


MODE  « 5.0000 


BAROHETTIC  PRESSURE  » 29.390 


NO.  SCANS  » 5 


RATE3  HP.=»  l&O.OO' 


HC  RATIO*  2.1250 


C0P3.  FUEL 


COOLING  AIR 


R EL-HUM 


ENG.  COK'D 


TEMP 


67.653 


76.798 


F/A  DRY 
0.086593 


PRESS 


29.391 


PRESS 


5.5079 


CFM 

126.95 


DENSITY 


66.976 


DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

506..68  16.355  tt-coT 


TURBO  FLOW  FLOW  TRON  FPIP 

A5.605  63.  686 6.1200 


UDEL-HOOO  DEL-HOOD 


2.6776 


19.116 


F/A  WET 
0.083876 


3.2965 


HUHIOITY 


226.  96 


FLOW 


9 360.  5 


REL-HUM 


DEW-POINT 


t H20  VAPOR  CORRECTED  HP 


5.2113 


EQU.  RATIO  PPM-1 
1.2926  2353.6 


WET  CORRECTION  FACTOR  * 0.82866 


EXHAUST  MOLE.  WT 


MEASURED  CONC . HC  PPM 


1863.5 


rORRECTEO  CONC.  TO  WET  BASIS 


PART  PER  MILLION  WET 

h:  ppm Nox  PPM 


67.667 


CO  DRY 
8,  1596 


6.7615 


??as9 


PER  CENT 
C02  DRY 


8.6132 


76.  803 


RPH-2 

2356.5 


TORQUE 

169.06 


EXHAUST  DENSITY 


02  DRY 


EMISSION  RATE 
EMISSION  MASS/MODE 
EMISSION  MASS/RATEO  HP 
MODE  EMI S. /STD.  CYCLE  T 


0.53109  0.066618  39.392 

0.053109 0.0066618  3.9392 

0.00033193  6.0386E-05  0.02662 0 

1 7.670 2.6926 58.619 


CAL.FUEl  AIR  RATIO  = 0.085551  MEAS.  FUEL  AIR  RATIO  * A._086593_ DIFF  MEAS.C  CAL.  F/A  PERCENT  -1.2031 


NAS’A-L *^W1S  f>ReLIHINARY  DATA  O-V/08/76  CAOOEI  I 


LEANOUT  25  6TOC  Tf)  CL  APf>  100  DEG  HUM  * 80  * MODE 


REC  04/08/76  2U02S34.919 


3.0000  NO.  SCANS  * 5 


FAC  SEX15 


PGM  C003 


RDG  3090 


FNGINE  TtMlNG  = 25.000 


BAP.OMEmC  PRESSURE  = 29.390 


RATED  HP.=  160.00 


HC  RAT  10=  2.1250 


s 

COMB.  AIR 

TEMP 

PRESS 

CFM 

dry'  flow 

VAPOR  FLOW 

PRESS  TOTAL 

• 

M 

99.196 

29.366 

217.40 

898;  35 

28. 197 

14.908 



1.  “ 

COMB.  FUEL 

TEMP 

PRESS 

DENSITY 

TURBO  FLOW 

FLOW  TRON 

Epip 

1* 

65.637 

5.3636 

45.028 

75.053 

72. 904 

5.9946 

t» 

M 

COOLING  AIR 

TEMP 

■ UDEL-HOOO 

DEL-HOOD 

FLOW 

tlEL-HUM 

DEW-POINT 

REL-HUH 


ENG.  COK'D 


98.540 


77.221 


F/A  DRY 


0.081153 


2.6137 


47.995 


F/A  WET 


0.078684 


3.4838 


HUMIDITY 

219.71 


9214.3 


77.221 


90.785 


* H20  VAPOR  CORRECTED  HP 


5.0453 


EOU.  RATIO  RPM-1 


1.2112  2709.9 


144.77 


RPM-2 


27U-9 


TORQUE 


247.33 


9HP 


127.62 


WET  CORRECTION  FAC  TOR  = 0.81868 


EXHAUST  MDLF.  HT.  = 27.589 


PART  PER  MILLION  WET 


MEASURED  CONC.  ' HC  PPM 


1611.0 

CORRECTED  CONC.  TO  WET  BASIS 


EMISSION  RATE 
FHI5SI0M  HASS/MOOE 


EMISSION  MASS/RATED  HP 
MODE  EMIS./STD.  CYCLE  X - 


CAL. FUEL  AIR  RATIO  =0.082656 


CVL  TEMP  DEG.F  CYL-1 


393.07 


EXT  GAS  TEMP  DEG.F  EXT-l 
154.90 


NOX  PPM 


80.438 


HC 


0.80917 

0.0040458 


2.  5286E-05 
1.3309 


CO  DRY 


7.00  23 
5.7326 


PER  CENT 
C02  DRY 


10.774 

8.8204 


EXHAJST  DENSITY 


02  DRY 


0.043384 

0.035518 


NOX 


0.13393 

0.00066963 


4. 1852E- 06 
0.27901 


58.230 

0.29115 


0,0018197 

4.3326 


HFAS.  FUEL  AIR  RATIO  = 0.081153 


DI'^F  MEAS.E  CAL.  F/A  PERCENT  = 1.8521 


ENGINE  OIL 


DYNO  COND. 


EOILT 


188,34 


TORQUE 


INDUCTION  AIR  lA 


99 


ORIFICE  AIR  TF 

83 


CFLL  TEMP.  = 76.723 


lAIRTl 


99.205 


TFMP 

83.216 


CYL-2 


401. 73 


EXT-2 
693. 88 


SOILT 


210. 14 


RPM 

2650.3 


I A.  I RT2 


99. 196 


DELTAP 
1. 7236 


CYL-3 


390.  25 


EXT-3 
701.  66 


OILP 


73.435 


TAIRTl 


102.44 


ORFP 
53.43  0 


CYL-4 


389.75 


EXT-4 
1 094.1 


SEXT- 1 
1323.2 


SEXT-2 

1321.3 


MANIFOLD  PRESSURE  = 28.316 


CYL.BACX  PRESSURE  = 29.553 


TAIRT2 


96.603 


FLOW 

18'39.1 


HEATER  TFMP  = 134.36 


COOLER  TEMP  = 81.296 


37  5T 


N AS A-L EW IS  PRELIMINARY  DATA 


OA/08/76  CADDEIl 


REC  OA/08/75  21:33^09.327 


ROS  3097 


I fANnUT  25  8TDC  TO  Ct.  APP  100  DEG  HUH  = 80  % 


HOPE  » A. 0000 


ENGINE  TIMING  » 25.000 


BAROHETUC  PRESSURE  ° 29,390 


COMB.  AIR 


COMB.  FUEL 


COOLING  AIR 


R EL-HUM 


ENG.  COND. 


TEMP 

99.611 

TEMP 
65.0  27 

TEMP 

99.093 


78.899 

F/A  DRY 
0.080314 


PRESS 

29.402 

PRESS 

5.3768 

UDEL-HOOD 
2.64  86 

58.218 

f/a  wet 

0.077770 


CFM 

201.17 

DENSITY 

45.044 

DEL-HOOD 

3.3867 

HUMIDITY 

229.01 


DRY  FLOW 
825.89 


»n.  SCANS  » S 

0 RATED  HP.»  160.00 

VAPOR  FL0»<  PRESS  T3TAL 
27.019  14.828 


HC  RATIO*  2.1250 


turbo  flow  flow  TRON  FPIP 

6 8.  436 66.  331 6.0056 


FLOW 

9283.6 


REL-HUM 
78. 899 


DEW-POI'IT 

91.875 


* H20  VAPOR  CORRECTED  HP 


5.2588 


EQU.  RATIO  RPM-1 
1.1987  2440.1 


131.71 

RPM-2 

2442.8 


TORQUE 

255.32 


WET  CORRECTION  FACTOR  = 0.80601 


EXHAUST  MOLE.  WT.  * 27.555 


measured  CONC.  HC  PPM 
1826.6 

CORRECTED  CONC.  TO  WET  BAS  IS 


EMISSION  RATE 
EMISSION  MASS/MODE 
EMISSION  MASS/RATEO  HP 
MODE  EMI S. /STD.  CYCLE  f 


PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 


90.669 


HC 

0.84180 

0.070150 

0.00043844 

23.076 


PER  CENT 
CO  DRY  C02  DRY 

7.8053  10.296 

6.  2911  8.2990 

NOX CO 

0.13851  58.633 

0.011542  4.8861 

7. 2141E-05  0.030538 

4.3  094 72.709 


EXHAUST  DENSITY  = 0.( 


02  DRY 

0.049835 

0.040143 


58.633 

4.8861 


CAI. FUEL  AIR  RATin  = 0.084784  MEAS.  FUEL  AIR  RATIO  * 0.030314  DIFF  MEAS.E  CAI^  E/A  PERCENT  * 5 .5_612_ 


CYL  TEMP  DEG.F 


CYL-1 

394.33 


EXT  GAS  TFMP  OEG.F  EXT-1 
I562.I 


ENGINE  OIL 


D'YNO  COND. 


INDUCTION  AIR 


ORIFICE  .AIR 


EOILT 

188.03 

torque" 

250.60 

lAIRTl 

99.602 

TEMP 

84.033 


CYL-2 

412.03 

EXT-2 

-72.374 

SPILT 

226,25 

RPM 

2367.7 

1 A I RT2 
99.611 

DELTAP 
1 . 6494 


CYL-3 
395.  42 

EXT-3 
-454. DO 

OILP 

71.287 


TAIRTI 

107.55 

"OREP 

53.330 


CYL-4 

413.44 

FXT-4  ' 
596.12 


SEXT-1 

1282.1 


SEXT-2 

1231.4 


CELL  TEMP.  = 79.084 


HEATER  TEMP  = 120.88 


MAM  1 FOLD  PRESSURE  * 28.491 


CYL. BACK  PRESSURE  = 29.547 


TA1RT2 

96.082 

FLDW  — — 

1799.3 

COOLER  TEMP  = 56.559 


' NAS4-LEWIS  PREL 1*1  INARY  DATA  0^/08/76  CADDEI  I REC  0»/08/76  21t3Si30.081  FAC  SEX13  PG1  C003  RDS  3098 


LEANOUT  25  BTOC 

TO  CL  APP  100 

OEG  HUM  = 

80 

* MODE  « 5.0000 

ND.  SCANS  - 5 

ENGINE  TIMING  * 

25.000  DEG, 

BAROMETUC  PRESSURE  = 29, 

.390  RATED  HP.=  160.00 

HC 

RATIO*  2.1250 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

101.27 

29.390 

122.87 

495.43 

16.061 

14.593 

COMB.  FUEL 

TEMP 

PRESS 

DENSITY 

TURBO  FLOW 

FLOW  TRON 

FPTP 

68.270 

5.5172 

44.958 

42,907 

41.419 

6.0150 

COOLING  AIR 

TEMP 

UDEL-HOOD 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

101.25 

2.6898 

3.3244 

9365.0 

73.227 

91.085 

R EL-HUM 

1 

2 

HUMIDITY 

X H20  VAPOR  CORRECTED  HP 

- 

73.227 

20.398 

22  6.  93 

5.2110 

73.215 

ENG.  COND. 

F/A  DRY 

F/A  WET 

EQU.  RATIO 

RPM-1 

RPM- 2 

TORQUE 

BHP 

0.083602 

0.  080977 

1.2479 

2350.5 

2352.2 

145.98 

65.288 

WET  CORRECTION 

FACTOR  = 0.82799  EXHAUST  MOLE.  WT. 

= 27.397 

EXHAUST  DENSITY  * 0.070938 

TXHJTUSr  FLITft  "R  Aie' 

PART  PEP  H ILL  ION  WET 

PER  CENT 

vaJ 

MEASURED  CONC. 

HC  PPM 

NOX  PPM 

CD  DRY 

C02  DRY 

02  DRY 

'Xi 

17A0.9 

105.97 

6. 9755 

10.741 

0.054545 

• 

CORRECTED  CONC. 

TO  WET  BASIS 

5.77  57 

8.8932 

0.045163 

■ 

HC 

NOX 

CO 

■ EMISSION  RATE 

0.48712 

0.098290 

32. 683 

EMISSION  MASS/MODE 

0.048712 

0.3098290 

3.2682 

EMISSION  MASS/RATED  HP 

. 0.  00030445 

6. 1431E-05 

0.020427 

MODE  EMIS./STD. 

CYCLE  t 

16.024 

4.0954 

48.635 

CAL. FUEL  AIR  RATIO  = 0.082670 

HEAS. 

FUEL  AI  R RATIO 

= 0.083602 

01 FF  HE AS 

.£  CAL.  F/A 

PERCENT  = 

-1.1150 

CYL  TEMP  DEG.F 

CYL-1 

CYL-2 

CYL-3 

CYL -4 

355.47 

366.  03 

362. 19 

364.08 

EXT  GAS  TEMP  DEG.F  EXT-l 

EXT-2 

EXT- 3 

EXT-4 

SEXT-l 

SEXT-2 

1783.6 

-111.63 

- 

-454.00 

650.86 

1179.4 

1179.3 

ENGINE  OIL 

EOILT 

SOILT 

OILP 

MANIFOLD 

PRESSURE  = 20* 

611 

oo 

188.20 

174. 83 

70.591 

g| 

DYNO  COND. 

TORQUE 

RPM 

CYL. RACK 

PRESSURE  = 29. 

511 

t|- 

144.11 

2277.0 

INDUCTION  AIR 

!A  IPTl 

IAIRT2 

TAIRTl 

TA1RT2 

F > 

101.34 

101.27 

124.82 

97.496 

c o 

ORIFICE  AIR 

TEMP 

DFLTAP 

DRFP 

FLOW 

84.604 

1.5468 

53.443 

1743.6 

CELL  TEMP.  = 79.305 

HEATER  TEMP 

= 163.86 

COOLER 

TEMP  = 87. 

409 

, 

NASA-LEWIS  PRELIMINARY 

DATA  06/08/76  CADOEII  REC 

06/08/76  21:60:39.778 

FAC 

SEX15  PGM  COOS 

RDG  3099 

LEANOUT  25  BTOC 

TO  CL  APR  100  DEG  HUM  = 80‘ 

't  MODE  a 3.0000 

NO.  SCANS  * 5 

ENGINE  TIMING  ^ 

25.000 

DEG.  ' BAROMETTIC  PRESSURE  = 29. 

390  RATED  HP. a 150.00 

HC 

RATIO"  2.1250 

COMB.  A'lR 

TEMP 

PRESS 

CFH 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

101.31 

29.386 

217. 17 

896.  66 

28.390  16.908 

COMB.  FUEL 

TEMP 

66.616 

PRESS 

5.3065 

DENSITY 

65.002 

TURBO  FLOW 
75.008 

FLOW  TRON  FPIP 

72.866  5.9898 

COOLING  AIR 

TEMP 

UDEL-KOOO 

OEL-HOnO 

FLOW 

REL-HUM  DEW-POINT 

100.60 

2.7065 

3.6135 

9393. 8 

73.071  91.050 

R EL-HUM 

1 

73.071 

2 HUMIDITY 

9.6610  221.66 

t H20  VAPOR 
5.0895 

CORRECTED  HP 
166.97 

ENG.  CONO. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

PPH-2  TORQUE 

BHP 

0.001260 

0.070766 

1.2125 

2 703.8 

2710.9  250.80 

129. 

3§~ 

WET  CORRECTION 

FACTOR  a 0. 

81667  EXHAUST  MOLE.  WT. 

a 27.582 

EXHAJSI iOENSITY  * 0.071616 

EXHAUST  flow  RATE 

* 

measured  cone. 

PART  PER 
HE  PPM. 

MILLION  WFT 
NOX  PPM 

Cn  DRY 

PER  CENT 
C02  DRY 

02  DRY 

>o 

CORRECTeb  CONC. 

1656.6  91.169 

TO  WFT  BASIS 

7.1897 

5.8716 

10.6  86 
8.7266 

0.031823, 

0.025989 

HC 

MDX 

cn 

> 

EMISSION  RATE 
EMISSION  MASS/MODE 

0.82998 

0.0061699 

0.15159 

0.00075797 

59.563 

0.29782 

' 

EMISSION  MASS/RATER  HP 
MODE  FMI<;-/<:TD-  CYCLE  * 

2.  5937E-05 
1.3651 

6.7373E-06 
0.3  1582' 

0.0018613 

6.6318 

' 

CAl  -FllFI  AIP  RATIO  = 0.083160  MEAS.  FUEL  AIR  RATIO 

a 0.081260 

DIFF  MEAS.C  CAL.  E/A 

PERCENT 

a 2.3639 

CVL  TEMP  DEG.F 

CYL-1 

CYL-2 

CYL-3 

CYL-6 

• 607.67 

622.30 

60S. 13 

615.57 

EXT  GAS  TEMP  OEG.F  EXT-l 
1916.3 

EXT-2 

31.181 

EXT-3 

-19.575 

EXT -6 
950.68 

SEXTrl  SEXT|-2 

1360.6  1339.3 

ENGINE  OIL 

EQILT 

SniLT 

OILP 

MANIFOLD 

PRESSURE  a 28.292 

188.37 

213.62 

73.711 

DYNO  CONO. 

TORQUE 

260.70 

RPM 

2669.7 

CYL.OACK 

PRESSURE  a 29.555 

TNDICTION  AIR 

lAlRTl 

I A I RT2 

TAIRTl 

TAIRT2 

- 

101.32 

101.31 

85.506 

96.807 

ORIFICE  AIR 

TEMP 

85.165 

DELT  AP 
1.6956 

ORFP 

53.301 

FLOW 

1821.5 

CELL  TFNP.  = 79.216 

HFATER  TEMP 

= 156.07 

COOLER  TEMP  = 85.312 

. 

A 


CYL  TEMP  OEG.f 


' NASA-LPHJl  S PRELIM  I NARr 

DATA  O4/0B/76  CAODEII  REC  04/08/76  21:51:30.348 

fa: 

SEX15  PGM  C003  RDG  3101 

LEANOUT  25  BTOC 

TO  CL  APP  lOD  DEG  HUM  ■ 

4b  * MODE  = 5.0000 

NO.  SCANS  * 5 

ENGINE  TIMING 

■=  25.000 

DEG.  ' 

BAROMETRIC  PRESSURE  = 29.390  RATED  HP. » 160.00 

HC 

RATIO*  2.1250 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

100.21 

29.398 

122.87 

495-i58 

15.961  14.588 

CCMB.  FUEL 

TEMP 

68.324 

PRESS 

5.5175 

DENSITY 

44.956 

TURBO  FLOW 
42.833 

FLOW  TRON  FPIP 

40.903  6.0858 

COOLING  AIR 

TEMP 

UDEL-HOOD  DEL-HOOD 

FLOW 

REL-HUM  DEW-POINT 

100.37 

2.6356 

3.2323 

9257.8 

75.098  90.875 

REL-HUM 

1 

75.098 

2 

0.26003 

HUMIDITY 

225.46 

* H20  VAPOR 
5.1772 

CORRECTED  HP 
72.213 

FNG.  COMO. 

F/A  DRY 

F/A  WET 

FOU.  RATIO 

RPN-1 

RPM-2  TORQUE 

BHP 

0.082536 

0.079961 

1.2319 

2348.8 

2351.3  144.19 

64.4 

55“ 

WET  CORRECTION 

FACTOR  * 0. 

82470  EXHAUST  MDLE.  WT. 

= 27.480 

EXHAUST  Density  * fl.O 

71152 

EXHAUST  FLOW  RATE  * 7764.2 

measured  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NDX  PPM 

CD  DRY 

PER  CENT 
C02  DRY 

02  D»Y 

CORRECTED  CONC 

1778.6  114.55 

. TO  WET  BASIS 

6.9228 

5.7092 

10.763 

0.8766 

0.082888 

0.068358 

o 

HC 

NOX 

CO 

; EM  I SSI  UN  RATE 

EMISSIO'^'  MASS/MODE 

0.495  75 
0.049575 

0.10584 

0.010584 

32.182 

3.2182 

EMISSION  MASS/RATEO  UP 
MnnF  FMt«:.y<;Tn.  rvcLF  * 

0.00030984  5.6149E-05 

16.308  4.4099 

0.020114 

47.390 

iGAI  -FllFI  AIR  RATIO  = 0.082471  MPAS. 

FUEL  AIR  RATIO 

= 0.082536 

DIFF  MEAS.C  CAL.  F/A 

percent 

=-0.079799 

CYL  TEMP  DEG. F 

CYL-  1 

CYL- 2 

CYL- 3 

CYL-4 

348.05 

360.50 

357.34 

355.11 

EXT  GAS  TEMP  OEG.E  EXT-l 
1211.2 

EXT-2 

-390.26 

EXT-3 

-341.98 

EXT-4 

675.69 

SEXT-l  sExT-2 

1157.6  1157.7 

FNGINE  OIL 

ED  ILT 

SOILT 

01  LP 

MANIFOLD  PRESSURE  = 20.611 

187.72 

272.19 

70.987 

DYNO  COND. 

TORQUE 

148.67 

RPM 

2291.3 

CYL. RACK  PRESSURE  = 29.435 

INDUCT  ION  air 

lATRTi 

141RT2 

TATRTl 

TAIRT2 

100.26 

100.21 

139.48 

97. 302 

ORIFICE  , AIR 

TEMP 

83.594 

DELTAP 

1.5705 

ORFP 

53.398 

FLOW 
lt50. 1 

CELL  TEMP.  = 

77.714 

HEATER  TEMP  = 124.19 

COOLER  TFMP  = 74.060 

. - ^ 

Fit:  SEX15 


PG1  C003 


ROG  3102 


NASA-LEWIS 


PRELIMINARY  DATA 


04/08/76 


CADDEI I 


R EC  04/08/76  22:05832.924 
NO  . SCANS 


ENG.  COMP* 


F/A  DRY  F/A  HET  EQU*  RATIO  RPH-l 

0.078181  0.075829  1.1669  2716.5 


WET  CORRECTION  FACTOR  = 0.81594  EXHAUST  MOLE.  WT.  - 27.827 


■ PART  PER  MILLION  WET 

MEASURED  CQNC.  HC  PPM  NOX  PPM COlDRX 

^ 1515.0 103. 45 6. 0589 

r.nPRFCTFD  CQNC.  TO  WET  BASIS. 


PER  CENT 
C02  DRY 
11.185 
9.1266 


RPH-2 TORQUE BHP  

2718. 5 249.63  129.12 

exhaust  DENSITY  = O.0V2UM  EXHAUST  FLOW  RATE  = 


02  DRY 

0.033763 

0.027549 


136157 


» 

HC 

NOX 

cn 

EMISSION  RATE 

hC 

0.75138 

0.0037569 

0.17008 

0.00085038 

49.586 

0.24793 

EMISSION  MASS/ RAT ED  HP 

2.3481E-05 
1 . ?35R 

5.3149E-06 

0.35433 

0.0015496 

3.6894 

*k 

* 

MFAS-  fuel  air  ratio 

= 0.078181 

DIFF 

MEAS.E  CAL.  F/A  PERCENT  f 2.9972 

n 

w 

CYL-1 

CYL-2 

CYL-3 

CYL-4 

CtL  I r Mr  Urb«r 

419.88 

432.63 

416. 31 

430.66 

0 ^ 

EXT  GAS  TEMP  DEG. 

E EXT-l 

EXT-2 
- 19.3  69 

EXT-3 
28. 012 

EXT-4 

874.49 

SEXT-l 

1377.7 

SEXT-2 

1376.1 

fe 

pn  TIT 

SOILT 

OILP 

MANIFOLD  PRESSURE  = 

28.284 

0 H 

: 

ENG  I Nfc  Ul  L 

188.42 

153.35 

73.323 

jSr-— 

4t 

*» 

DYNO  COMO. 

TORQUE 

PA ^^79 

PPM 

2662.2 

CYL.BACK  PRE 

SSURE  = 

29.543 

lAIRTl 

1AIRT2 

TAIRTl 

TATRT2 



•t 

101.47 

101.51 

131.17 

97.079 

* \ Tsr 

m 

ORIFICE  AIR 

TEMP 
85. 165 

DELTAP 

1.6818 

ORFP 

53.464 

FLOW 

1814.3 

CELL  TEMP.  = 78- 

722 

HEAT  EP  TEMP 

= 133.00 

COOLER 

TEMP  = 

86.  808 

A- 


PREL IMINARY  DATA  04/08/76  CADPgll^ REC  04/06/76 


FAC  SEX15 


PGM  C003 


RDG  310A 


NASA^LFWIS  PREUMtNARY  DATA  Oh/OB/Ib 

I FANOUT  ?S  BTDC  TO  CL  APP  100  DEG  HUH  » 80'X 


HCOE  » S.OOOO 


ENGINE  TIMING  » 25.000 


BAROMETRIC  PRESSURE  = 29.390 


COMB.  AIR 


COMB.  FUEL- 


CnOLINGAlR 


PEt-HUM 


TEMP 

99.A38 

TEMP 

&T.509 


99.395 


77  .032 


F/A  DRY 
0.07822A 


PRESS 

29.381 

PRESS  ” 
5.5229 


CFM 

122.55 

DENSITY 

4^.978 


NO.  SCANS  » 5 

) RATE3  HP.«  160.00 

VAPOR  FLOW  PRESS  TOTAL 
1^.972  14.578 


I IDF  I ^HOOP  ■ DE  L-H  000 


2.6533  3.2951 


2 

32.605 


F/A  WET 
0.075776 


HUMIDITY 

226.09 


DRY  FLOW  VAPOR  FLOW  PRts:> 

494.52  1^.972  14.578 

turbo  flow  FLPW.TI^UN  FPIP^ 

40.339 38.  683 6.  0795 


REL-HUM  DEW-PQINT 

77.032  9C.940 


% H20  VAPOR  CORRECTED  HP 
5.1919 13.085 


EQU.  RATIO  RPM-1 I 
1.1675  2344.7 


WET  CORRECTION  FACTOR  - 0.81945  EXHAUST  MOLE.  WT.  = 27.824 


“ PART  PER  MILLION  WET 

MFASURED  CONC.  HC  PPM NOX  PPM 

1568.6 143.82  5.6103 

rnRRFf.iTFD  CONC.  TO  WET  BASIS  ^«5976_ 


PER  CENT 
C02  DRY 
11.421 
9.3590 


RPH-2 

2347.2 


TORQUE 

146.35 


HC  RATIO*  2.1250 


EXHAUST  DENSITY 


02  DRY 

0.076268 

0.062498 


EMISSION  RATE 

EMISSION  MASS/MODE 

EMISSION  MASS/ RAT  ED  HP 

MODE  EMTS. /STD.  CYCLE  t 

r A!  .FUEL-  AIR  PATIO  0.079371 


0.42925  0.13D47’,  25.443 

0.  042925 0.013047 2.5443. 

0,00026828  8.1542F^05 0. Ol59p2 

• .120  5.4  361 37.862 , 


M EA  R.  FUEL  AIR  RATIP.^  0.078224  BIFF  MEAS.C  CAL.  F/A  PERCENT  * 1 .4_670 


rvi  TEMP  DEG.F 


C YL- 1 
360.47 


EXT  GAS  lEMP  DEG.F  EXT-1 
811.87 


ENGINE  DIE 


DYNO  CPND. 


I NPUCTIPN  AIR 


EOILT 

188.11 

torque' 

147.63 

lAlRTl 

99.473 


CYL-2 

371.90 


EXT-2 

-454.00 

SOI  LT. 
39.114 

RPM 

2297.7 

IMRT2 

99.438 


CYL-3 

370.28 


EXT-3 

-454.00 

01  LP 
70.B87 


TAIRTl 
129.  96 


CYL-4 
375. 87 


EXT-4 
470. 12 


SEXT-1, 

1220.3 


SEXT.-2 

1220.4 


manifold  PRESSURE  = 20.623 
"CYL. BACK  PRESSURE  = 29.465 


TAIRT2 

96.598 


NASA-LEWIS 

PRELIMINARY 

DATA  04/08/76  CADOEII  REC 

04/08/76  22: 15 

:23.394 

FAC 

SEX15 

PGM  C003 

RDG  3105 

LEANOUT  25  BTOC 

TO  CL  APP  100 

OEG  HUM  « 80  S MODE  = 3.0000 

NO.  SCANS  « 5 

' ENGINE  TIMING 

= 25.000 

OEG.  ' BAROMETRIC  PRESSURE  = 29. 

390  RATED 

HP.=  160.00 

HC  RATIO= 

2.1250 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

130*44 

29.357 

216.69  ■ 

895. ’61 

27.471 

14.911 

COMB.  FUEL 

TEMP 

65.601 

PRESS 

5.2016 

DENSITY 
45.3  29 

TURBO  FLOW 
72.083 

FLOW  TRON 
70. 039 

FPIP 
5.  8842 

COOL ING  AIR 

TEMP 

UDEL-HOOD 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

99.973 

2.7360 

3.3875 

9455.5 

72.784 

90.  090 

R EL-HUM 

1 

72.784 

2 

33.411 

HUHIDI TV 
214. 71 

t H20  VAPOR  1 
4.9305 

iORPECTED  HP 
145. 86 

- 

ENG.  COND. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM-2 

TORQUE 

BHP 

0.078202 

0.075875 

1.1672 

2703.6 

2705. 9 

249.  74 

128. 

56 

WET  CORRECTION 

FACTOR  = 0. 

81592  EXHAUST  MOLE.  WT. 

= 27.825 

EXHAUST  DENSITY  = 0.072047 

fXHAUSt 

FLbW  RATE  « 

TTm:: 

MEASUREO  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  ORY 

PER  CENT 
CC2  DRY 

02  ORY 

oo 

<;A 

CORRECTED  CONC 

1476.8 

. TO  WET  BASIS 

120.45 

6. 1348 
5.0056 

11. 183 
9.1248 

0.059466 

0.048520 

HC 

NOX 

CO 

EMISSION  RATE 
EMISSION  MASS/MOOE 

0.73083 

0.0036542 

0.19758 

0.00098791 

50.093 

0.25046 

EMISSION  MASS/RATED  HP 
MODE  EMIS./STD.  CYCLE  1! 

2.2838E-05 

1.2020 

6. 1744E-06 
0.41163 

0.0015654- 

3.7271 

CAL.FUFL  AIR  RATIO  » 0.080547 

MEAS.  FUEL  AIR  RATIO 

= 0.078202 

OIFF  MEAS 

. G CAL.  F/A 

PERCENT  * 2.9975 

CYL  TEMP  DEG. F 

CYL-1 

CYL- 2 

CYL-3 

CYL-4 

• 411.04 

423.34 

408.30 

418. 07 

EXT  GAS  TEMP  DEG.F  E XT- 1 
168.76 

EXT- 2 
-8.5496 

EXT-3 

216.67 

EXT-4 
896.  12 

SEXT-1 

1362.4 

SEXT-2 

1360.8 

ENGINE  OIL 

EOILT 

SOILT 

OILP 

MANIFOLD 

PRESSURE  = 28. 

347 

188.29 

189.40 

73.335 

DtNO  COND. 

TORQUE 

244.82 

RPM 

2636.1 

CYL. BACK 

PRESSURE  = 29. 

533 

INDUCTION  AIR 

lAIRTl 

I AI RT2 

TAIRTl 

TAIRT2 

* 

100.47 

100.44 

138. 84 

97. 193 

ORilFICF  AIR 

TEMP 

84.156 

DELTAP 

1.6966 

ORFP 

53.414 

FLOW 
1 823. 7 

A- 


CFLL  TEMP.  « 78. 1 56  HF A T EP  TEMP  l'..6.3q 


CnniFR  TFMP  « 87.542 


ROG  3106 


DYNO  GOND. 

TORQUE 

1.69 

RPM 

7382.1 

" CYL.BACK  PP.ESSU 

IMRTl 

I AI RT2 

tairti 

TAIRT2 

I NDUL  T U’N  1 n 

IQ 0.0 2 

100.04 

136.  85 

96» 1 82 

Cl  ou 

ngiFlCE  yuR 

TEMP 

89.768 

DELTAP 

1.7028 

ORF“ 

53.460  • 

rLUW 
1 825.8 

CFLL  TEf^P-  = 7B.792 


hf&ter  temp 


h 


NAfiA-LgMlS  PRELIWINARY  DATA  ^ 

I PANntIT  BTDC  TO  CL  APP  1 OQ  PEG  HUM. 
FNRINE  TIMING  =»  25.00Q — - 


r..Dt.»'  .EC- o»/oe/w 


PGH  CUU3 


s.oooo 


wn.  SCANS  - 


...n.7T,lC  PKESSUM  ■ 29.370_ ««TE7  H7.  - l»0- 0^ 


HC  RATIO*  2.1250 


r.nMB^  AIR 


COMB.  FUEu 


r.'  ni  ING  AIR 


R el-hum 


PNC..  COUP. 


TEMP 

101.31 

TEMP 
69 .32^ 

TEMP 
101  .28 


72.062 

F/A  DRY 
0.077933 


PRESS 

29.383 

PRESS 

5.5340 

UDEL-HOOO 

2.6095 

2 ” 
43.816 

F/A  MET 
0.075570 


CFM 

123*06 

DENSITY 

44.929 

DEL-HOnO 

3.3150 

HUMIOI TY 
223.49 


DRY  Finn 
496.93 


VA POR  FLOW  PRESS  TOTAL 
15.865  14.586 


■ TURBO  FLOh'-FLOH  TRON  FPIP”7 
^n-4.74  38.752  6.  1845_ 


FLOW 

9-206.0 


REL-HUM 

72.062 


dew-point 

90.605 


t H20  VAPOR  CORPETTEO  HP 
5.  1320 73.  403 


EQU.  RATIO  RPM-1  _ 
1.1639  2347.9 


RPH-2 
2349. 8 


TORQUE 

146.59 


BMP 

“65.533“ 


WET  CORRECTION  FACTOR  = 0.8I98U  EXHAUS.  hu.E.  WT.  = 2f.»9A 


"exhaust  DENSITY  = 0.072093  EXHAUS.  . 


PART  PER  MILLION  WET 

M FA  SHRED  CONC.  H1_P£M 

■ 1495.4  162*30 

CORRECTED  CONC.  TO  WET  BASIS 


EMISSION  BATE 

EMISSION  MASS/MODE  

EMISSION  MASS/RATED  HP 

MnnF  EMIS^  /STD.  CYCLE  X 

r.AI  .FUEL  AIR  RATIO  = 0.079191 

CYL  TFMP  DFG.E  CYL-1 

358.26 


HC 

0.41073 
0.  041073 
0.00025670 
13.511 


r.n  DRY 
5.5601 
4.558? 

NOX 

0.14775 

0.014775 


PER  CENT 
C02  DRY 
11.423 
9.3689 


25.317 

2.5317 


02  DRY 

0.068089 

0.072215 


9.2347E-05  0. 015823 

6.1564 37.674 — 


...r,  ...  «nn  ■ o.ff  . r.,  ■ . ..b«o 


EXT  GAS  TEMP  DEG.F  E ^T-1 
482.60 


engine  oil 


OYNO  COND. 


I K'mir.TIPN  AI  R 


EOILT 

188.10 

torque 

142.12 

I AlRTl 
101.27 


CYL-2 

369.54 

EXT-2 

-310.72 

SPILT 

347.90 

RPH 

2309.4 

lA IRT? 
101.31 


CYL-3 

36». 26 

•EXf-T" 

-454.00 

OTLP 

70.915 


TAIRTI 
!l41.  56 


CVL-4 
368. 97 

EXT-4 

570.45 


SEXT-l 

1209.3 


SEXT-2 

,1209.1 


manifold  PRESSURE  = 20.687 
■■  CYL. BACK  PRESSURE  = 29.527 


tairt? 

96.816 


D.T.  ,»0./7>  ._»Oggl! 0./../T.  

....OMT  ».T.r  Tor,  ..P  lonnFi;  huh  ■ eo.« ,rnf  . ..oooo  nd.  sca«,-.J 

. OtG.  1C  P.FSSUKE  . ;9.3^°  ,.TED  HP--  U0-°°. 


ROG  3108 


HC  RATIO*  2. 1250 


20^.81  . 

— — — =r^r- fcSp — PRE  SS  OEMS  I TV  TURBO  ELf 

COMB.  FUEL  TEMP^^  PRESS^  65.669_ 

.,o  TFMP  UDSL-HOOn  OEL-HOOD EtM_^ 

-COntlNG  AIR  TE^P.„ ____  3,43  59  9355.7 

-VEl-nrST— ~~T HUMIDITY  % H2  0 

REL-HUM  7o!rI4  55.242  213,02 4.8916_ 

c>*  nuv  P/A  UFT  EQU.  RATIO  PPM-l 

ENG.  COMB. o'qtIHt 171448 

WET  CORRECTION  FACTOR  = 0.80361  EXHAUST  MOLE.  WT.  = 27.948 

— — — PART  PER  MILLION  Wfcl  ~ “NT 

— niz" 

rnBRECTEO  CONC.  TO  WET  8ASI_S 


PRESS 

29,391 


CEM 

201.81 


DRY  FLOW 
827.90 


TEMP 

6S.238 

TEMP 

100.83 

“T 

70.314 

E/A  DRY 
0.076702 


PRESS 

5.3666 


DENSITY 

45.012 


UDeL-HOOn  OEL-HOOD 
2.6851  3,4359 


ELOH 

9355.7 


2 

55.242 

E/A  WET 
0.074437 


HUMIDITY 

213.02 


VAPOR  FLOW  PRESS  TOTAL 
25. 194  14. 806 


turbo  flow  flow  tron  fpTp 

AR.F.5q  63.501  5.9685 


REL-HUM 

70.314 


dew-point 
89. 625 


Th20  vapor  CPRRECTh6  mp" 
4,8916  12;7.  89 


EQU.  RATIO  RPM-1 
1.1448  2426.0 


RPH-2 

2427.4 


' TORQUE 
249.96 


BHP 

115.46 


EXHAUST  DENSITY  * 0.072364  EXHAUST  FLOW  rJ 


CO  DRY 
6.7473 
5. 4222 


PER  CENT 
C02  DRY 
10.839 

8.7101 


• 02  DRY 
C.  084088 
0.067574 


EMISSION  RATE 

CM  I Sq ION  MASS/MODE 

EMISSION  MASS/RATEO  HP 
MnOF  FMIS./STD.  CYCLE  T_ 


0.77874 
0.064395 
0.00040559 
21.347  


0.18685 

0.015571 

9.7316E-05 

6.4877 


49.861 

4.1551 

0.025969 

61.832 


CAL.E'tPt  A1.R  RATIO  = 0.082059  MFAS.  FUEL  AIR  RATIO  = 0. 0767,02. 


DIFF  MEAS.C  CAL.  F/A  PERCENT  * 6.9839 


rvi  TEMP  OEG.F  CYL-1 — 

— 395.99  414.43 


CYL-3 

399.31 


CYL-4 

414.03 


tFYT-? 


_r  '■:?  c 


P..LIMINARY  OATA 0.  .7.  CAnnHH 

. P>MnuT  25  BTf)C  TO  ct  APP  100  DEG  HUH  = 80..t_ Hf®E  - 4.0000_ 

TIMING  . 25.00^ DEG.  ^__BAROHETRIC 

COMB.  MR. 1oo!27~~ 25?T68  ' 825.12  “ 


rannEll  rfc  04/0B/76  22:38:49.215 

hope  » 4-0000  NO.  SCANS  * ? 

«occc.iPP  . 29.390  »&TED  HP.»  160.0^ 


fAC  atAiJ •*-••" 

HT.  RATIO-  2.12S0 


PRESS 

29.3^9 


Tf^Mn — riel  temp 

COMB.  FUEL  ^6.363  5.9035, 

.rnnn.G... 

6K3^ 

i-nmn  F/A  DRY  F/A  WE 

PNG.  CONPa 0.072513  O.oH^' 

WET  CORRECTION  FACTOR  = 0.80^^70 

— — — ^ part  per  million  W 

hFASUREP  cnwc.  HC  PPM_ ^ 

-■  -:— — — ^ 1488.5  262.02 


PRESS 

5.4035 


TEMP 

99.921 

T ^ 

72.783 

E/A  DRY 
0. 072513 


iiDEL-HOOD 

2.6887 

~~2 
61 .300 

F/A  WET 
0.070352 


rFM 

200.68 

DENSITY 

45.308 

DEL-HOOP 

3.3991 

■ HUMIDlf'T" 

2U.95 


DRY  FLOW 
825.12 


UAPDR  FLOW  PRESS  TOTAL 
25.337“  I478T8 


TURBO  FLOW  FLOW  TRON 
/■2.276  59.832 


FLOW 

9362.8 


REL-HUM 

72.783 


H20  VAPOR  CORK 
4.9359  130 


FQli.  RATIO  PPM-1  _ 
1.0823  2433.0 


130.09 

RPH-2 

2435.2 


FPIP 

6.0663 

OEW-POINT 

89.925 


torque 

253.67 


BHP 

117.  5i“ 


EXHAUST  MOLE.  WT.  = 28. 30lT  EXHAUST  ULN.i fY  * D.u f..  - 


measured  CONC.  HC  PPM_ 

1488.5 

rmRECTED  CONC.  TO  WET  BASIS 


PART  PER  MILLION  Wt  l 
Hr.  PPM  NOX  PPM 


EMISSION  RATE 

EMISS  ION  MASS/ MODE  ;: 

EMISSION  MASS/RATtU  hP 
HOPE  EMIS./STD.  CYCLE  % 

CAL. FUEL  AIR  RATIO  « 0.077703 

CYL  TEMP  DEG.E  CYL- 1 

409.72 

EXT  GAS  TEMP  DEG.E  EXT-1 
433.44 


HC 

0.663  87 

0.055323 

0.00034577 

18.198 


CO  DRY 
4.8056 
3.8671 

NOX 

0.38735 

0.032279 


PER  CENT 
C02  DRY 
11.678 
9.3972 


34.877 

2.9065 


02  DRY 

0.066727 

0.053695 


0*.00020174  0.018165 

1 3 .450  43.251 


...  ...  ..T.,  - — 


engine  oil  ____§U 

-T ^ 181 

IDYNO  COND.  ~ TOf 

.241 

: 1 N DUCT  ION  AIR  I A 

— — — — — ; Tol 

ORIFICE  aFr  ^ TF" 
84 

TELL  TEMP.  * 78. 978 


EOILT 

187.77 


CYL- 2 

CYL-3 

422.69 

417.04 

EXT- 2 
-264.95 

EXT-3 

-430.09 

SOILT 

ni  LP 

C YL-4 
430.73 

EXT-4 

758.17 


SEXT-l 

1351.3 


SEXT-2 

1350.6 


TOPOUE 
249  .92 

lAIRTl 

100.21 

TEMP 

84.542 


266.65 

rpm" 

2384.6 

IAIRT2 

100.27 

DELTAP- 
I • 663f> 


manifold  PRESSURE  - 28.600 
■'CYL. BACK  PRESSUITe  = 29. 513' 


TAIRTl 
166. 83 

ORFP 

53.452 


TAIRT2 

96.581 

FLOW 

1805.9 


heater  TEMP  = U6.65 


rnni  FR  TEMP  =*  67.186 


COMB.  FUEL 


r POLING  AIK 


R EL-HUM 


CNG.  COND. 


TEMP 


66.390 


TEMP 

99.757 


73.276 


F/A  DRY 
0.071913 


29.350 


PRESS 


5.3990 


CFM 


200.70 


DENSITY 


45.008 


DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 


ooe  nu  25.457 


TURBO  FLOW  FLOW  TRON 


61.205  59.382  . 


UDEL-HOOP  DEL-HOOD 
2.6450  3.3551 


FLOW 


RFL-HUM 

73.276 


2 

52.727 


F/A  MET 
0.059762 


HUMIDITY 

215.80 


EQU.  RATI 
1.0733 


* H20  VAPOR  CORRECTED  H 
4.9555 129.91 


RPM-1 


2431.6 


hFTC^PECT  ION  FACTOR  - 0.80093  EXHAUST  MOLE,  WT.  * 28.351 


PART  PER  MILLION  WET 


HC  PPM  MOX  PPM 


1401.9  279.92 


rnpRECTFO  C3NC.  TO  WET  BASIS 


MEASURED  CONC 


CD  DRY 


4.8438 


3. 8795 


PER  CENT 


C02  DRY 


11.752 


9.4122 


129.91 

RPM-2 


2432.6 


14.827 


FPIP 

6.0627 


DEW-POINT 

90.065 


TORQUE 

253.41 


EXHAUST  DE 


02  DRY 


EMISSION  RATE 
EMISSION  MASS/MOOE 
EMISSION  MASS/RATEO  HP 
MODE  EMIS./STD.  CYCLE  t 

CAL. FUEL  AIR  RATIO  ^ 0.077640 


0.62431 


0.052026 
0.00032516 
17.114 


0.41320 


0.034433 
0.30021521 
14.  347 


34.938 

2.9115 

0.018197 

43.326 


MFAS.  FUEL  AIR  RATIO  = 0.071913  PIFF  MEAS.E  CAL.  F/A  PERCENT  » 7.9631 


rvi  TEMP  DEG.F 


CYL-1 

408.75 


CYL-2 

422.38 


CYL-3 

416.93 


CYL-4 

430.42 


EXT-2 


EXT- 3 


EXT-4 


NASA^-LFUIS  PRELIMINARY  1 

DATA  04/08/76  CAOOEII  RFC  0^/08/76  22J43J46.700 

FAC 

SEX15  PGM  C003  RDG  3113 

■ CAMFIIIT  RTnr 

TO  rr  APP  fOO  DEG  HUM  «*'80 

* MODE  » 5.0000 

NO.  SCANS  ■ 5 

ENGINE -TIMING  > 75.000 

DEG.  ' barometric  pressure  * 29.390 

RATED  HP.*  160.00 

HC 

RATIO-  2.1250 

CCPB*  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW  . PRESS  TOTAL 

100.93 

29.371 

124.49 

503.86 

15.541  14.587 

CCM8.  FUEL 

TEMP 

70.110 

PRESS 

5.5466 

DENSITY 

44.309 

TURBO  FLOW 
39.718 

FLOW  IRON  F,P1P 

37.381  6.0522 

r nri  iKin  iAIR 

TEMP 

UOEL-HOOD 

DEL-HOOD 

FLOW 

REL-HUM  DEW-POINT 

1 

100.96 

2.6555 

3.3222 

9297.3 

70.534  89.560 

PEL-HUM 

1 

70. 534 

2 HUMIDITY  1 

18.872  215.91 

* H20  VAPOR  CORRECTED  HP 
4.9580  71.567 

- 

c lun  . rnKin . 

F/  A DRY 

E/A  WET 

EOU.  RATIO 

PPEi-1 

RPM-2  ! TORQUE 

BHP 

0.074189 

0.071959 

1.1373 

2349.3 

2351.8  143.11 

64.0 

13 

HET  CORRECTION 

FACTOR  * 0. 

82913  EXHAUST  M3LE.  WT. 

- , t 

*28.157 

EXHAUST  DENSITY  * 0.0 

72906 

EXHAUST  FLOW  RATE  * 7636.9 

MEASURED  rnNC. 

PART  PER 
wr.  PPM 

MILLION  WET 
NOX  PPM 

C3  DRY 

PEP  CENT 
C02  DRY 

02  DRY 

CORRECTED  CONC 

1253.4  350.30 

TO  WET  BASI  S 

3.4237 

2.8387 

12.351 

10.240 

0.  1B316 
0.15186 

HC 

NOX 

CD 

PM  I SS  I ON  RATE 

CMfCCrnKi 

/MODE 

0.34364 

0.034354 

0.31835 

0.031835 

15.739 

1.5739 

EMISSION  MASS/RATED  HP 
unnp  FMt c . /^Tn.  rvri  E * 

0.00021478 

11-304 

0.30019897 

1^.255 

0.0098368 

23.421 

r Al  . PIIPI  AT  R R 

ATIO  * 0.074 

147  MEAS-  FUEL  'AIR  RATIO 

* 0.074189 

OIFF  MEAS.C  CAL.  F/A 

PERCENT 

—0.057123 

rvi  TPMP  nFR-F 

CYL-l 

CYL-2 

CYL-3 

CYL-4 

363.82 

359.38 

372,74 

372,93 

EXT  GAS  TEMP  DEG.F  EXT-1 
7nA-B8 

EXT- 2 
440.45 

EXT-3 

-92.222 

EXT-4 

714.34 

SEXT-1  ,SFXT-2 

1255.2  1255.2 

FNciKiF  nn 

ET  ILT 

SORT 

OIL® 

MANIFOLD  PRESSURE  =20.939 

188.05 

109.76 

70.307 

DYMO  CONO. 

TOPOUF 
n B • IS 

RPM  ^ 

2293.5 

r.YL.BACK  PRESSURE  = 29.426 

INDUCTION  AIR 

lA  IRTl 

JAIRT2 

TAIRTl 

TAIRT2 

. 

100.93 

100.93 

148.20 

96.508 

ORIFICE,  AIR 

TEMP 
85 .252 

BE L TAP 
1.5689 

ORFP 

53.439 

FLOW 

1754.5 

CELL  TEMP.  = 

79.269 

heater  temp 

=100.22 

CnOLER  TFMP  = 69.686 

FAC  SEX15 


PGH  C003 


RDG  31U 


! .NASA-LEWIS  PRELIMINARY  DATA  OA/OB/76  CADDEIl 


RFC  04/08/76  228S»8»3.56S 


1 CAUnilT  9K  ATOr  * 

TO  CL  APP  K 

30  DEG  HUM  - 80 

* MODE  « 5.0000 

NO.  SCANS  - 5 

25.000 

DEG.  . BARi 

OMETRIC  PRESSURE  « 29. 

390 

RATED 

HP.>  160.00 

HC 

RATIO-  2.1250 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

99.335 

29.371 

124.55 

503 .89 

15.607 

14.586 

CO*«B.  FUEL 

TEMP 

68.583 

PRESS 

5.5487 

DENSITY 

44.949 

TURBO  FLOW 
38.253 

FLOW  TRON 
36.898 

FPIP 

6.1056 

rnni  t urt  Af  R 

TEMP 

UOEL-HOOO 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

: 99.360 

2.6131 

3.2370 

9213.2 

74.293 

89.685 

REL-HUM 

1 

74.293 

2 

12.705 

HUMIDITY  t H20  VAPOR  C 

216.81  4.9788 

ORRECTED  HP 
74.014 

• ■ . 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPH-1 

RPM-2 

TORQUE 

BHP 

0.073225 

0.071025 

1.0929 

2350.9 

2353.0 

148.23 

66»  352 

WET  CORRECTION 

FACTOR  = 0. 

82399  EXHAUST  MOLE.  WT. 

= 28.239 

EXHAUST  0 

ENSITY  » 0.6 

73117 

fcXHAUbl  rLUW  i\»ic  - 

MCAeiiDcn  rnur . 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CD  DRY 

PER  CENT 
C02  DRY 

02  DRY 

J» 

irl 

rnopprTFn  rn^r- 

1241.7 
TO  WET  BAS 

346.79 

IS 

3.4485 

2.8415 

12.350 

10.176 

0.16670 

0.13736 

• 

HC 

NOX 

CO 

EH ISS ION  BATE 

CMffcctniki  iiACC/ 

unnp 

0.33922 

0.033922 

0.31404 

0.031404 

15.698 

1.5698 

E Ml  SSI  ON  MA  S S/R ATEO  HP 
unnc  CAitc  #crn  rvn  P R 

0.00021201 
11. 159 

0.30019627 

13.085 

0.0098114 

23.360 

r At  ciici  AfD  DATfn  — rt^07A7A7  MEAS«  FUEL  AIR  RATIO 

= 0.073225 

DIFF  MEAS 

.E  CAL.  F/A 

PERCENT 

« 1.3949 

rvi  TCMD  ncri.c  TYI  — 1 CYL— 2 CYL-3  CYL“6  - ■ — — 

365.51 

372.65 

375.22 

377.31 

EXT  GAS  TEMP  OEG.F  EXT-1 

77 

EXT-2 

-110.51 

EXT-  3 
-15.355 

EXT-4 

724.63 

SEXT-1 
1260. 5 

SEXT-2 
1260. 5 

cikii^ifitc  nil 

EO  ILT 

SniLT 

OIL® 

NANIFOLO 

PRESSURE  » 20. 

944 

188.08 

120.52 

70.983 

OYNO  COND. 

TORQUE 

147.64 

RPM 

2298.5 

CYL. BACK 

prI 

ESSURE  » 29. 

516 

iMniirrinM  air 

lAIRTl 

I A I R T2 

TAIRTl 

TAIRT2 

99  .395 

99.335 

84.504 

96.561 

ORIFICE  AIR 

• 

TEMP 

83.532 

DELTAP 

1.6629 

ORFP 

53.357 

FLOW 

1775.6 

CELL  TEHP.  « 77.502  HEATER  TEMP  - 109.27 


COOL ER  TEMP  « 73.323 


Aecj4/o»mjs=2UIo^»_ — 

._c^n..T  >ii  BTPC  TO  CL  APP_jPP_^EG  HUK  = IPlJ. -—-MODEj?-^* O??*?  __NO._SCANS.^J 

- ' - „„ccc  rPM  DRY  FLOW  VAPOR XkOW^_-E?§-SS  TOT^ 

__£OMB^_AtR_ — — ^93  829.37  9.9783  1^.811 


fa:  SEX15 PGM  C003_ 

HC  RATtO«  2.1250  


COMB.  FUEL 

f CrUNO.._AIR- 

~REL--HUM 


_IFHP  _ 
100.84 

TEMP 

_68,162_ 

__TEMP  _ 

f 100.06 


_.2B,838_ 


PRES5_ 

29.395 


CFH 

195.93 


PRESS 

Ju*3ia5_ 


DENS  ITY 
44.960 


turFo  flow"  flow  tr on  f p ^ 

72  .109^ ______  IP  P_.g3_45 

FLOW  REL-HUM OE  W-POI  NT  _ 

oQTa-'i  28.838  62.602 


UDEL-HOOO ^OELzHOOO_..„  FLOW  

■a.'ooei  3.9164  9973.3  28.838 

HUMIDITY  * H20  VAPOR  CORRECTED  HP 
47:805:  ^84^217 i . 129.57_ 


_._F,C  CONO. F/A^ORr- 


F/A  WFT  _ 
0.083476 


_EJIU  . R AILQ R PM- 1 . 

i.2S09  2436.9 


RPM-2 

2439.2 


TORQUE 

260.95 


BHP 

121.08 


“wet  CORRECTION  FACTOR  * O. 83058 
’ ~PA^t  PER  MILLION  WET 

.^measured  CONC.___hg^p«-,  - 

C OR R ECTE P_.CONC.  TO... WET  BA S I .S 

__  _ ..  ..HC  

ImISS  JON  RATE  n*n72651 

cutcciriM  MASS/MOOE  0.07265J_ 


TSSusTSSITTW^-Jra^ £«SusT-5ESs.tV  - o.o»ot62- 


go_or  y 

9.2750 

7.7037 


PER  CENT 
_C02  ORY 
10.954 
9.0984  _ 


02  ORY  _ 

0.il427 

0.094911 


EHISSJOM  RATE 
E PISS  S ON  MASS/MOOE 
EMISSION  MASS/RATEO  HP 

HOOE  EMIS. /STD,  cycle  *_ 


HC  NOX CO  — 

0.87181  0.58751  71.870 

0.07265J 0.04895? 

0.00045407  0.30030600  0.037436 

23,89B._ 20.  400 89.134  ... 


J«.'=UE1.  .1.  ,.T.»  E.0.0860i,9  . . « .«,T  |0.  ■,  0.0844.1  _ 


DlFF  MFAR.C  CAL.  F/A  PERCENTjlJ^B^I. 


CYL  TE“P  OEG.F  CYL~1_ 

■■  372.73 

EXT  GAS  TEMP  OEG.F  EXT-1 

1355. 3_. 

ENGINE  OIL  ..  EO  ILT 

174.57 

OY NO  CONO.  TORQUE 

_ 269.33 

INCUCT  ION  AIR I A IR71 

100.95 

"bRIFICFAIR  “ TEMP 

92.353 

C.ELL  TEMP.  = _.  78.103 


CYLr2_. 

'394.65 

~"e“xT-2'~ 

-342,21. 


_CYL-3... 

429.18 

“~EXf-3T 

-373.10 


CYL-4 

434.55 

■TxT-4 

601.39 


SEXT-l 

1263.6 


SEXT-2 

1261.8 


EOILT  . 

174.57 

sniLT„ 

226.09 

01  L“ 
68.299 

TORQUE 
.269.33  . ... 

RPM 

_ 2407. L 



IMRTl 

I AIRT2 

TAIRTI 

100.95 

100.84 

72.850 

TEMP 

oeltaT 

ORFP 

92.353 

2.0126. 

53  *607 

103 

heater 

JrEMP,-  115.71 

manifold  PPESSURE  .■.,28.038 
"C YL.“B AC K "PRESSURE  ■ 29.55r 


TAIRT2 

96.271 

“flow 

1963,3 


COnLFR  TEMP.*  112.81 


I 


NASA-LEWIS_ 


PRELIMINARY  DATA 


LEANnUT  2S  BTOC  tC  CL  APP  100  DEG  HUM  » 'iO  T 


04/09/76  ■ CADDEIl  REC  04/09/76  15833* 15,406 

mode  « 3.0000 NO.  SCANS  » 5 


PAC  SEX15 


PGM  C003 


RDG  3123 


RATED  HP.*  160.00 


HC  RATIO*  2.1250 


COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

rt 

99.136 

29.399 

218.06 

930.32 

11.238 

14.919 

{3 

COMB.  FUEL 

TEMP 

66.112 

PRESS 

5.3120 

DENS ITY 
45.015 

TURBO  FLOW 
81.842 

FLOW  TRON 
BO. 087 

FPIP 

5.9772 

% 

r DOLING  AIR 

TEMP 

UDFL-HOOD 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

1 

99.067. 

3.0061 

3.9178 

9969.7 

30.703 

62.922 

R EL-HUM 

1 

30^703 

2 

30.079 

HUMIDITY 

84.561 

* H20  VAPOR 
1.9418 

CORRECTED  H» 
153.33 

* 

tt 

fr 

FNG.  COND- 

F/A  DRV 

F/A  WET 

EOU.  RATIO  RPM-1 

RPM-2 

TORQUE 

BHP 

r ■' 

0.086085 

0.085058 

1.2849 

2697.1 

2699.4 

273.67 

140.54 

K. 

WET  CORRECTION 

FACTOR  =0.83564  EXHAUST  M3LE.  WT.  * 27.207 

EXHAUST  DENSITY  ■ 0.070446  EXHAUST  FLOW  RATE 

* 14502* 

MFA^IIREb  CQ^g. 

■^^PART  PER  MILLION  WET 
Hi-.  PPM  NOX  PPM 

CO  DRY 

PERCENT 
C02  DRY 

02  DRY 

LM 

-o 

* 

• • 1 

CnRPEGTFD  CONC* 

1560.2 

TO  WET  BASIS 

146.35 

9.4382 

7.8869 

10.825 

9.0458 

0.053545 

0.044745 

- 

HC 

NOX 

CO 

u 

EMISSION  RATE 
EMISSION  MASS/MODE 

0.81228 

0.0040614 

0.25258  83.040 

0.0012629  0.41520 

«/ 

EM  1 SS  lOM  '■  HASS/RATEO  HP  ’ ' 

MCOF  EM1S.7STD.  CYCLE  t 

'2.5384E-05 

1.3360 

7.8931E-06  0.0025950 

0.52621  6.  1786 

TAI  .PllPI  ATR  R&Trn  s 0.08694? 

HFAS.  FUEL  AIR  RATIO  = 0.086085 

DIFF  MEAS 

,e  CAL.  F/A 

PERCENT  * 0.53051 

*2 

CYL  TEMP  OEG.F 

CYL-1 

CYL-2 

CYL -3 

CYL-4 

■ ~ 

420.04 

443.27 

415.43 

429.92 

EXT  GAS  TEMP  DEG.F  EXT-1 
469.60 

EXT-2 
-422.  56 

EXT-3 

-120.83 

EXT-4 

596.05 

SEXT-1 

1309.0 

SEXT-2 

1306.9 

FNG IMP  nri 

FO  ILT 

SO  ILT 

niLP 

HAMIFOLD  PRESSURE  = 28. 

366 

109.15 

176.99 

73.183 

OYNO  COND. 

TORQUE 

278,90 

RPM 

2621.1 

CYL. BACK  PRESSURE  = 29. 

546 

INDUCTION  AIR 

lAIRTl 

IAIPT2 

TA IRTl 

TAIRT2 

99.240 

99.136 

74.319 

95.912 

"bRIFIcrAfR  ~~ 

■ TEMP 

90. 193  _ 

DELTAP 

1.0992 

ORFP 

52.949 

FLOW 

___  1467.8 

CELL  TFKP.  = 77.077 


HEATFP  TEMP  = ig3._31. 


COOLER  TEMP  = 105.96 


RDG  312* 


— " nr/nni-Tft  REC  04/09/76  J5si0!35i^ 

nmah.ew.11__M£UE!NJ^0^IA^  «onE.L!__ 

....^  • MODE  - 4.0000  J<Pji_lC4!iS 5 

JJE»NQaT_J5_Bj_qCja-CL^  ~~ 

__fNGlNE  TIMING 

rnMB.  41B 


FAC  SEXIJL 


PGM  C003 


i§.QM_,^ L oEQ-i^ 


JE.MP_ 


wapnMFTMC  PRESSUR^»^^^3.?0 

CFM 


BATPn  HP.»  160.0^ 


HC  RATIO*  2.1230_ 


100.63 


29.323 


194.25 


DRY  FLOW  _y,APOR  J=1^4LP?1S^^ 
e2^69~  9,9589  l^-T85 


COMB.  FUEL 


TEMP 
66 .739 


PRESS 

5,_3.738. 


DEW-POINT 
■ '62. 792 


FLOW 

9912.5 


REL-HUM. 

29.220 


1Th20  vapor  corrected  HP 
l.9506__  _ __,128.82 


F/A  DRY 
0.084231 


F/_A.WET_ 

0.083221 


BHP 

120.38 


EXHAUST  HOLE.  MT.  = 27.349 


UFT  CORRECTION  FACTOR  = 6.82913  

— — nDPR  rFNT 

^-pARf" per  MILL  lOAr  WET  C02  0RY 

MEASUREO_CONC.. -17=76  "356:73^'' 9:2307“'  10.974 

1758.6  356.  9.0989_„ 

fONC.  TO  WET  .BAS.IS  — . — 


EiiSBsrKirsnr^rTO^o.Tt--Ti««.^^ 


XO" 


02  DRY 


rORRECTED 


■0.049285 

O.C40B64 


HC 


EMISSION  RATE 

EMI  SSrON..  HA  SS/MQDE 

EMISSION  mass/rated  HP 

H0DE_  E HiS.  / yLP._LrCL E 

c AL  1.FU  FL_ A I,R  . R I P . P . 0.86 1 2 8 


0.80219 

.0.066849 


0.06041781 
21.990 


_NOX 00 

6.53939  70.602 

0.044949 5.8835  .. 

6:o6628093  0.036772 

18.7  2? 


ME  AS.  FUEL  A1 R RATIAJL  0.084231 


niy  HEAS.C  CAL.  F/A  PERCENT  A 


y:  . 

rvi -1 

CYL-2 

CYL-3_  _ 

CYL-4 

'442.42 

« C »l.  icwr  UrjJi  r ... 

372.93 

397.45 

26 

==  ext  GAS  TEMP  DEG. 

>■  EXT-l 
705.63,. 

EXT-2 

-288.55 

EXT-3 

-86. 649  . 

7,90.84 

. '■ 

EOILT 

187.56 

sniLT 

OILP 

manifold 

ENGINE  PIL 

a* , • ■ 

^330.20 

71.107 

OYNP  COND, 

■“TDROUE 

27C.36 

RPM 

2331.5 

■“  **  * ■^  ■ 

I AlRTl  

1 AIRT2 

TAIRTl 

TA1RT2  .. 

INDUCTION  AIR 

“lOO, 63 

168.37 

'96.284 

100.76 

. 

"■'DELT  AP 
0. 087309 

DRFP 

FLOW 

“ ' n RIF  ICE*  AIR 

temp 

90.768 

52^762 

312.51 

SEXT-l 

1280.9, 


SEXT-2 

1279.8 


27.866 


29.464 


CELL  TEMP,  ■ 78.324 


HFATFP  temp  * 110.40 


CnolER  TFMP  - 104,03 


NAfe A~t EW ! S PRELIMINARY  DATA  04/09/76 

LEANoy;  ?s  btOc  to  cl  app  loo  deg  huh-»‘;  30  t 


CAPDEII  IjiEC  04/09/76  15»A3t»7.9I5 FAC  SEX15 

HCPE  » 5.0000  NO.  SCANS  « 5 


PGM  C003  RDG  3125 


.} 

ENGINE  TIMING  > 

25.000  _ 

DEGi  BAROMETRIC  PRESSURE  * 29.390  RATED 

HP.*  160.00  HC  RATIO*  2.1250 

M 

9i 

COMB.  AIR 

TfMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

>5 

n 

98.540 

29.405 

115.57 

I 

481.40 

5.8503 

14. 565 

a 

COMB.  FUEL 

TEMP 

68.010 

PRESS 

5.4935 

DENSITY 

44.964 

TURBO  FLOW 
44.955 

FLOW  TRON 
42.433 

FPIP 

6.0480 

CPGLING  AIR 

TFMP 

UDEL-HOOD 

DEL-HOOD 

FLOW  ■ 

REL-HUM 

DEW-POINT 

tf 

It 

/ 

98.601 

2.9370 

3.8336 

9840.4 

30. 699 

62.407 

9P 

REL-HUM 

1 

..  30.699 

2 

53.743 

HUMIDITY 

85.068 

? H20  VAPOR 
1.9534 

CORRECTED  HP 
70.485 

tr 

ENG.  CON 0. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM-2 

TORQUE  BHP 

1* 

0.088145 

0.087086 

1.3156 

2350.9 

2352.7 

146.56  65.600 

WET  CORRECTION  FACTOR  = 0. 

84232  EXHAUST  MOLE.  WT. 

. ’ i 

» 27.053 

EXHAUST  DENSITY  > 0.070047  EXHAUST  PLOW  RA 

TE  * 7561.^ 

I 

It: 

iC 

MFASUREO  CONC. 

PART  PER 
. HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY  , 

PER  CENT 
C02  DRY 

02  DRY 

4 

COBBECTEO  CONC. 

2021  .8  120.41 

TO  WET  BASIS 

9.6176 

8.1011 

10. 647 
8.9581 

0.097690 

0.082286 

■M 

*■' 

HC 

NOX 

CO 

(« 

EMI  SSI  ON  RATE 
EMISSION  HASS/HOOe  ^ 

0.54886 

0.054886 

0.10835 

0.010835 

44.475 

4.4474 

V 

EMISSION  MASS/RATFO  HP 
MODE  EMI S./STO., CYCLE  X 

■ 6.00034304 
18.055 

6.7721E-05 

4.5148 

0.027797 
66 .18? 

CAL. FUEL  AIR  RATIO  = 0.087152  MEAS.  FUEL  AIR  RATIO 

= 0.088145 

DIFF  MEAS. 

C CAL.  F/A  PERCENT  «-l.l262 

LYLTJ^P-DEG.F, 

CYL-1 

CYL-2 

CYL-3 

CYL-4 

SS 

346  .24 

361.95 

364.59 

365.04 



EXT  GAS  TEMP  DEG 

.F  EXT-1 
1611.5 

EXT-2 

-210.04 

EXT-3 

-27.147 

EXT-4 

671.44 

SFXT-l 

1155.2 

TElTf-a  “ “ ■ 

1155.3 

“ip 

K 

FMGIME  OIL 

. EOILT 

SOILT 

OILP 

MANIFOLD  PRESSURE*  19.512 

t, 

187.71 

329.55 

71.055 

■■"g'g 

41 

DYNO  CONO. 

TORQUE 
151.45  . 

RPM 

_2'34.2  

CYL.BACK  PRESSURE  = 29.476 

Is 

*• 

INDUCTION  AIR 

lAIRTl 

IA1RT2 

TAIRTl 

TAIRT2 

98.929 

98.540 

180.93 

95.829 

ORIFICf  AIR 

TFMP 
0‘’*347  . 

DELTAP 

1.1048 

ORFP 

52.217 

FLOW 

1472.6 

CPU.  TPPP.  = 77.050  HFATER  TEMP  = 107.57  COOLER  TEMP  = 104.12 


U ■ , . ' 

n NASA-LEWIS  PPELIXIWARY  OATA  04/09/76  CADDEl!  REC  OA/09/76  lStA9»lV752 FAC  SEX15 PGM  C0Q3  RDG  3126 


w 

« LEAWnUT  25  BTOC 

TO  CL  APR  100 

DEG  HUM  «'30  * MODE  » 3.0000  NO.  SCANS  - 5 

..  ENGINE  TIMING  - 

25.000  DEG.'  BAROMETRIC  PRESSURE  « 29.380  RATED 

HP.-  160.00 

HC  RATIO-  2.1250 

« fCMR,  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW  VAPOR  FLOW 

PRESS  TOTAL 

rt 

R 

98.273 

29.393 

217.91 

929.03  11.306 

14.908 

..  COMB.  FUEL 

TEMP 

PRESS 

DENSITY 

TURBO  FLOW  FLOW  TRON 

FPIP 

14 

64.932 

5.2655 

45.045 

82.310  80.177 

5.9355 

«.  cent  ING  AIR 

TEMP 

UOEL-HOOD 

DEL-HOOD 

FLOW  REL-HUM 

DEW-POINT 

” ^ ! 

98.169 

2.9848 

3.9106 

9930.1  31.721 

63.  107 

REL-HUH 

1 

2 

HUM ID I TY 

X H20  VAPOR  CORRECTED  HP 

31.721,. 

26.953 

85.191 

1.9563  153.57 

<>  ENG.  COND- 

E/A  DRY 

F/A  WET 

EQU.  RATIO 

RPM-1  RPM-2 

TORQUE 

BMP 

<»  . 

0.086302 

0.085264 

1.2881 

2694.7  2696.2 

274. 50 

140.  B4 

» WET  CORRECTION 

U;  ■ 

FACTOR  = 0.83658  EXHAUST  MOLE.  HT. 

* 27.191  EXHAUST  DENSITY  « 0.070404  EXHAUST  FLOW  RATE 

-14495; 

•* 

PART  PER  MILLION  WET 

PER  CENT 

measured  CONC. 

HC  PPM 

NOX  PPM 

Cn  DRY 

C02  DRY  02  DRY 

.0 

"*  I ■ ■ ■ : 

1646.6 

143 . 65 

9.4293 

10.776  0.061146 

oo 

..  CORRECTED  CONC. 

TO  WET  BASI S 

7. 8884 

9.0152  0.051154 

ti  ■ • 

HC 

NOX 

CO 

EMISSION  RATE 

0.85683 

0.2A779 

83.013 

EMISSION  MASS/HPOE  __  . _ 

0.0042842 

0.0012390 

0.415C7 

EMISSION  MASS/RATEO  HP 

2.6776S-05 

7.7435F-06 

0. 0025942 

. MODE  EMIS./STO. 

CYCLE  * 

1.4093 

0.51623 

6.1766 

>«  CAL.EUEL  AIR  RATIO  = 0.086614 

HEAS.  FUEL  AIR  RATIO 

» 0.086302  DIFF  MEAS. 

£ CAL.  F/A  PERCENT-  0.36128 

' CYL  TEMP  DEG.F_ 

CYL- 1 

CYL-2 

CYL- 3 

CYL-4 

412.91 

430.62 

412.20 

419.72 

, EXT  GfS  TEMP  OEG.F  EXT-1 

EXT-2 

EXT-3 

EXT-4  SEXT-1 

S EXT-2 

519.87  -454.00 

241.20 

814.12  1304.1 

1302.1 

* ENGINE  OIL 

EOILT 

SO  I LT 

01  LP 

MANIFOLD  PRESSURE  » 28.339 

I ^ 

188.26 

255.98 

73.279 

DYNO  CONO. 

TORQUE 

RPM 

CYL. BACK  PRESSURE  » 29.541 

275.18 

2613.7 

INDUCTION  AIR 

lAIRTl 

IAIRT2 

TAIRTl 

TAIRT2 

93.342 

98.273 

195.45 

95. 808 

ORIFIC5  AIR 

TEMP 

DELTAP 

OREP 

FLOW 

08.674 

2.0205 

52.602 

1973.5 

_._CELl  TFMP.  » _.77.307 

HEATER  TEMP 

= 112.57 

COOLER  TEMP  » 106. 

74 

•> 

06/09/76  CADOEII  REt  04/09/76  15:52J57.108 

FAC 

SEX15 

PCM  C003 

ROG  312? 

rt 

f 

rn  ri  adp  inn  nPG  HUM  * 

30  % MODE  * 4.0000 

NO.  SCANS  • 5 

cs 

» 2*?  0^^ 

npn.  . BAROMETRIC  PRESSURE  * 29.380  RATED  HP .=  160.00 

RATIO*  2 

.1250 

■fi 

.rriCjINt  * 

TPMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

»i 

Cl  j“  n • M I.K 

90.704 

29.346 

193.15 

817,82 

9.9294  14.804 

a 

COMB.  FUEL 

TEMP 

PRESS 

DENSITY 

45.027 

TURBO  FLOW 
70.500 

FLOW  TRON  FPIP 

68. 833  6. 0057 

n _ 

5S 

linn  ..MAnin 

DEL-HOOD 

FLOW 

REL-HUM  DEW-POINT 

ir 

coouNQ_A  la.. 

/ 98.886 

2.9043 

3.9598 

'9778.8 

31.019  62.842 

«» 

PEL-HUM 

1 

a 1 A 1 Q 

2 

19.674 

HUMIDITY  * H20  VAPOR 

84.989  1.9516 

CORRECTED  HP 
128.19 

P/A  uPT 

FOU.  RATIO 

RPM-l 

RPM-2  TORQUE 

BHP 

t» 

rMG*  CONu# 

0.084167 

0.083157 

1.2562 

2432.3 

2434. 7 259. 16 

120. 

02 

"i  

a» 

WET  CORRECTION 

FACTOR  = 0. 

83004  EXHAUST  MOLE.  WT. 

= 27.354 

EXHAUST  DENSITY  » 0.070825 

EXHAUSt 

rLOw  KATt  * 

t 

tc 

"^part  per 

ur  ODM 

MILLION  WET 
Kiny  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

-O 

l£ 

MEASUKcD  CUNC* 

1967.2  365.89 

9.0885 

7.5438 

11.052 

9.1738 

0.077088 

0.064650 

W 

CORRECTrD  CONL 

HC 

NOX 

CO 

a 

EMISSION  RATE 

0.89401 

A_n*FA.AAl 

0.55118 

0-045932 

69.33i 
5. 7776 

cc 

cHiSSlON  MASS/nuUtr 
EMISSION  MASS/RATED  HP 

0.00046563  0.0002'8707 

74.907  19.138 

0.036110 

85.976 

\ 

u 

K 

FUEL  AIR  RATIO 

= 0.004167 

DIFF  MEAS.E  CAL.  F/A 

PERCENT 

* 1.9422 

U 

cnu.  rucL  « 

r VI  — ? 

CYL-3 

CYL-4 

»» 

CYL  TEMP  DEG.  F 

376.60 

402.86 

434.45 

441. 18  ■ 

EXT  GAS  temp  DEG.F  EXT-i 

EXT-2 

-336.68 

EXT-3 

105.21 

EXT-4 
838.  98  

SEXT-l  SEXT-2 

1279.4  1278.3 

1063.0 

" * 

Ij£ 

SDILT 

OILP 

uiMicnin  DDCCCIIRC  = 97.904 

ENGI.NE_0IL 

EOILT 

— — - — 

. . , ...  . 

' 

t; 

187.53 

205.50 

71.263 

9t 

DYNO  CONO. 

TORQUE 

RPM 

2356.3 

CYL. BACK  PRESSURE  = 29.481 



I A I RT? 

TAIRTl 

TAIRT2 

”95.771 

INDUCTION  AIR 

98.843 

"99.704 

194.29 

orTfice.  a'ir 


temp”  ' ■ "'bELtAP  ORFP  "FLOW 

89.312  ^;‘5960 53.  098 ^2375.4 


CFLL  temp.  =...78.757  . . .HEATER J1EM_P_=  10L.89 


COOL  ER.  T EM P =_1 05 . 41 


■' !!l*SA-rLEWlS ?*JiJ«JNARY_i?AlA — 04/09/76  CADDEl  I REC  04/09/76  15»S6i38.467 FAC  SEJHS PGM  COOS  RDG  3t2B 

» LEAMOUT  2S  B'TDC.TO  CL  APP  100  DEG  HUM  » 30  !t  MODE  » 5.0000  NO.  SCANS  * 5 

M ■ ■ . % ^ " ■ i«  I - --  ■ ,« 

■ MGI.NJjrrHiNG_JL^^^  DEG.  BAROHEmC  PRESSURE  » 29.380  RATED  HP.«  160.00  HC  RATIO*  2.1250 


r> 

COMR.  AIR 

TEMP 

PRESS 

CFM 

DP.V  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

rt 

n 

93,756 

29..3B3 

U5.75 

482.18 

5.9582 

14.566 

■■ 

COM  fi • . FUEL 

TEMP 
68  .833 

PRESS 

5.4956 

DENSITY 

44,5.43.. 

TURBO  FLOW 
44.508 

FLOW  TRON 
43.  144 

FPIP  - 

6. 0603 

COOLING  AIR 

.TEMP 

UOEL-HOOD 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

99, ho 

2.9273 

3.9042 

9822.2 

31.003 

62.  872 

R EL-HUM 

1 

,31  .003 

2 

35,528 

HUMIOI TY 
86.497 

* H20  VAPOR 
1.9863 

CORRECTED  HP 
70. 297 

: 

ENG.  GOND. 

F/A  DRY. 

F/A  WET 

EOU.  RATIO 

RPM-l 

PPM-2 

TORQUE  BHP 

0.089477 

6.088385 

1.3355 

2353,7 

2355.5 

145.88  65.376  ‘ 

,1-1 

s* 

...  H 

:WfeT  iHN 

FACTOR  * 0. 

84783  EXHAUST  MOLE.  WT. 

» 26,955 

exhaust.  DtNS  If  Y = 0.069793  EXHAOSf~FniwniTfg~i-  761?.  3 

■ ar 

MEAS^URED  CONC. 

PAPf  PER 
HC  PPM  : 

MILLION WET 
NOX  PPM 

iCO  DRY  ' 

PER  CENT 
C 02  DRY 

C2  DRY 

'O 

* 

CORRECTFO  CONC. 

, 121 

_Tn.WET  BASIS 

9.5459 

B.0933 

10.693 
9 .0659 

0.11623 

0.098545 

■ o 

EMISSION  RATE 
t JMISSION  .MASS/MOOE 

- EMISSION  MASS/RATEO  HP 

-  mode,  emis./stp.  cycle  i 


HC  _ 

0.60735 

0.060735 

0.00037959 

19.978 


NOX 
0.11005 
0.011005 
6.8?fl4E-05 
4.5856 


CO 


44.728 

4.4728 

0.027955 

66.559 


f " ' CAL.FgEL  AIR  RATIO  = 0.086998  MEAS.  PUEL.AIR  RATIO  « 0.089477  DIFF  MEAS.C  CAL.  F/A  PERCENT  «-2,7708 


•_  JC  VL  TEMP  DEG. 

f; 

CYL-1 

CYL-2 

CYL-3 

CYL-4 

349.82 

363.72 

364.82 

361.64 

EXT  GAS  TEMP 

DEG. 

.F  EXT-l 
1070.0 

EXT- 2 
-339.34 

119.51 

EXT-4 

678.81 

SEXT-1  SEXf-2  ■ 

.1147,5 1147.7 

PRESSURE  *19,507 

i engine  OIL 

I (. 

1 

EOILT 

187.84 

SOILT 

174.26 

OILP 

71.027 

MANIFOLD 

1 DYNO  CONO. 

1 : 

r ■ 

i ■'  ■ . " . 

TORQUE 

151.20 

PPM 

2315.3^_ 

“CYL.BACK 

PRESSURE  ® '29’.495 

i „ _ INDUCT  ION  AIR 

lAIRTl 

IAIRT2 

TAIRTl 

TAIRT2 

[ 

1 ■ ■ ■ 1 

99.127 

98.756 

150.00 

95.612 

! OP  IF  ICE  ‘AIR 

1 ..  ' _ 

TEMP 
89  .90  5 

DELTAP 

4.0070 

ORFP 
51.42  8 

FLOW 

2739.0 

1 

! CEIL  TEMP.  = 

r 

78. 

686 

HEATER,TE“I 

P„=  127.95_  _ 

COOLER  TEMP_=  108.91  _ 

PGW  C003 


RDG  31'29 


S PRfLl«<INAR Y OATA 


04/09/76 


tlFANOUT  BTDC  TO  CL  APP  100  DEG  WH  *^‘‘^0  % 


.!f.Nf?JN_F_T TMING  » 25.000 


rOMB.  AIR 


_TEM(L_ 

100.44 


DEG.* 

PRESS 


CADDE1‘I'  REC  04/  09/76  !■&:  03?  41 .156 

MODE  » 3.0000 NO.  SCANS  » S 

29.380 


FAC  SEKI5 


BAROHEmC  PRESSURE 


RATED  HP.»  160.J)0 


HC  RATIO-  2.1250 


CFM 


29.384 


217.62 


DRY  FLOW  _ VAPpR^FLOW PRESS  TOTAL 

926.71  ~ ir.885  14.907 


COMB.  FUEL 


crnuNG , A.I  R_ 


TEMP 

.6T*7<>?_ 

TEMP 

100.33 


PRESS 

5.2817 


DENS ITY 
44.971 


TURBO  FLOW  FLOW  TRON  fFIP 

79. 198  77.3 15 5 . 91 7^ 


_ UP EL-HOOP 
2.9'735 


_PEL-H00D_ 
3.  98  45 


FLOW 

9908.9 


REL-HUM 

31.279 


DEW-PDINL 

'64.572 


REL-HUM 


_ENG_...CONOj 


_31.279  2a.40.5_ 


HUMIDITY  < H20  VAPOR  CORRECTED  HP 
89.775  2.0615  ^154.94 


_F/A  ,DRY_ 


F/A  WET 


0.083429  0.082373 


_EQU.  RATIO  RPM-1 
1.2452'  2696.9 


RPM-2_ 

'2699.4 


_TOROUE 

275.67 


BMP 

141.56 


-.mo-«.fcrTsrncT-n.- . 


.PFAiUREp  CONC._ 


p'arT  per'  mill  ION  WET 
HC  PPM  _ MOX  PPM 
1703.4  205.31 


CO  DRY 


CCPRECTED  CONC.  TO  WET  8ASIS_ 


8.3415 

6.9485 


PER  CENT 
C02  DRY 
11.443 
9.5324 


02  DRY  _ 
'O. 079448' 
0.066130 


JC 

o 


EMISSION  rate 
_E MISSION  MASSAMODE,.  ... 

EMISSION  MASS/RATED  HP 
_M nn B M I i , / s T p ._C Y C L f_ * 


HC 

0.87532 

0.0043766 


2.7354E-05 
1.4397 


_NOX  ■ 
0.34972 
0.3017486 
1.0929E-05 
0.72859 


CO 


72.209 
0.36105  _ 
0.0022565 
5.  3727 


_C  ALj.FU.EL  .a  I R R Ml  n_=. ..  0 * Q.839.T? ” ? AS.  FUEL  A 1 R _R_A  TIP  « .0.0834  29_ P.lfFJjE^S.e  CAL.  F/A  PERetNT  - 0^65921 


CYL  TFMP  OEG.F_ 


CYL-1 

418.90 


CYL-2 

420.31 


CYL-3 

420.42 


CYL-4 

427-40 


Cl 

t£ 

ie 

EXT  GAS  TEMP  DEG. 

F FXT-1 
670.73 

EXT-2 

-454.00 

EXT-3 

145.23_ 

EXT- 4 
734.47 

SEXT-l 
1318. 7„ 

SEXT-2 

_1316.4_^ 

o o 

. - 

tt 

ENGINE  OIL 

FO  ILT 

sniLT 

OILP 

_ _ MANIFOLD 

PRE  SSURE 

28.381  „ 

g g 

^ — — 

SI 

188.30 

150.23 

73.2  95 

4* 

PYNO  CO'NO. 

“to  roue"' 

277.31 

RPM 

2667.0 

CYL. BACK 

PRESSURE  = 

29.508 

- - - 

^ 

P 

— 

INOUCT ION  AIR 

lAIRTl 

100.55 

1AIRT2 

100.44 

TA  IRTl 
113.62 

TAIRT2 

95.855 

- ■ ■ ' - 

“ 

ORIFICE  AIP 

90.899 

OELTAP 

0.12871 

ORFO 

48.141 

FLOW 

418.93 

C El  L-  T EM P t 3 58  _H  FATFR  TEMP  = 118.52 C pn.L_ER_XEMP  - ..1  IJLlM 


-NaSA-L_EWj.$., 


PRELIM  iNAM-  Q^TA__ — fi»/09/I6 


iPtMnilT  25  BTPC  TO  O »PP  LOO  PEG  HUM. 
FKGIME  TmiNS_±_^S^OM_ 


3Q.t 


Bg^jnA^/7&  16I06X»0«092 
MCOE  ■ A«0000 MO . SC^S_;_5_ 


PAC  SEXIS 


PGM  C003  MOC  3130 


rnwB.  AIR 


JEJUP- 


DEG. 
PRESS 


tc  RATIO*  2«I290 


CFH 


DRY  FLOW 


P3.126 


29,381 


194.22 


820.16 


uaPOR  FLOW  PRESS  Tg^TAk. 
107404  “T4.793 


CO«P.  FUEL 


TEMP 

_65.,Q3A- 


PRESS 

S.3870 


OEMS ITY 
45.044  _ 


TURBfT  FLOW  FLOW  IRON 
6 8.  570 


FPIP 

6.0402 


ronLlNG_AIP. 


TEMP_ 


iinFi-HOOP  DEL-HOOP 


I '97.936 


2.9641 


REL-HUM 

'32.931 


rel-hum 


JEMG_,_COf!!B«_ 


1 

_32.93L, 
F/A  DRY 


2 

2?,1.1L1 


_FLPW 

3.8790  9891.3 

ThTo  Vapor  TorrectIoTST 
2.0391  128.95 


J[EW-P0JN7 

64.047 


humidity 

8B.799_ 


F/A  WET 


'0.081289  0.080271  1.2133 


EOU . RATIO  . RPM-1, _ 
243  8.5 


PPH-2 

''2440.2 


torque 


259.95 


BHP_ 

120.69 


T5Tc^»SictT5rFACio5  . o7eii2>  exhaust  «le. 


exhaust  OEM  si  tv 


V;07iV06' EXHAUST  FLOW  RATE  • 12i«»S7 


measured  CONCjl 


COPPECTFD  conc.  to  h et_b asjs 


part"  PER  MILLION  WET 

PPM NOX  PPM 

I798.b  453.19 


CO  DRY 


8. 15  87 
6.7415 


PER  CENT 
C02  DRY_ 
il.579 
9.5560 


>C 


_02  DRY 

0.085729 

0.070750 


HC 


emission RATE 

EMISSION MASS/MP.OF  

F'hISSION  " MASS/RATED  : HP 
MCDE  EMI  ^/STO*  CYCLE, j. 


' 0.81105 
0.067587 


0.00042242 
22.233 


NOX  

0.67763 

0.356469 


CO 


0. 00635293 
23.52? 


61.498 
5.1248  . 

0.032030^ 

76*262 


I jtAL !FUEL_AIR.  ?AT  10  _?__0 ..M1529 . 


CYL  TPMP.  DEG.F 


CYLrl.  1-^ 

338.75 


MEAS^ 

_eYL-2._ 

411.97 


AUfL  MlOtllL-  0.0.|2.9_ 


_CYL-3_ 
436. 39 


CYL-4 

"437.79 


EXT  GAS  TEMP  DEG.F  EXT-1 
996.24. 


EXT-2 

-454.00,. 


EXT-3 

75.?95_ 


EXT -4 
819.56 


SEXT-1 

1296.9 


SEXT-2 

12957L 


ENGJNE_pi  L.. 


OYNO  COMO. 


1 KOUrj  lOM  AlR- 


EOILT 

187.51 

■'fo'RQU'E  ‘ 
266.50 

lAiRTl 

98.255 


S01LT._ 

227.41 


_OILP  _ 
70.875 


MANIFOLD  PRE SSURE  “ ..28i_08^ 


RPM 

?345,.9_ 


IiylTbacITpre  SSU^E  » 29.499 


IAIPT2_ 

98.126 


TAIRTI 

66.488 


_TAIRT2 

96.366 


PRfFICE  AIR 


"temp' 

88.430 


DELTAP 
0.06  9407 


ORFP 

49.365 


"FLOW 

260.35 


CFLL  temp. *604 


HE  AT  FP.  TEMP  = U?-»10- 


COOLER  TEMP  » IIL*27_ 


. tmnm  71  BTOC  Tn  ri  AI.P  too  HFC  HUM  -.^O  I *"l-f 

_Ei«6i««  M«  MG.. BSMMSmCGiMSuU-  ?92_ MI.E!>.  X, 


PGM  C003 


RDG  3131 


HC  RATIO-  2. 


..CGM1,_AIR_ 


ctiHe.  fuel 


__C,O.OL ING  AIR_ 


PfL-HUM 


_JE.NG..,  CW! 


TEMP 

90.773 

TEMP 

__69,.,065_, 


PRESS 

29.363 

PRESS 

S.^947 


r.FH 

IIA.3A 

density 

44.936 


DRY  FLOW  VAPOR  FLOW  PRpSS  TOTAL 

■47C9T  ‘ 5. 8144  14. 560 

"turbo  flow  flow  TRON  FPIP 

31. 5 16_^^  _^41,  23? 6s-Q?.44 


Xgyp  I in  F I -HOOD  DE  L^HOOD. 

99.817  2i9768  3.8417 


-PLOW 

9915.1 


REL-HUH 

30.693 


DEW-POINT 

■'62.602 


_3  0.693. 


2 

.16..9J4. 


HUMIDITY 

85.694 


T "H20  VAP0R  CORRECTED  HP 
1.9678..  __  71.176., 


F / A ..  OR  Y F/A_.WE1_ 

0.006828  0.085778 


EQU.  RATIO  RPM-1  . 
1.2959'  2351.6 


PpM-2  _ 

‘2353.0 


torque 

147.91" 


BHP 

'66.225' 


WET  "correct  I ON  FACTOR  = 0.84469  EXH 

PART  PER  MILLION  WET 

M EA SUR  EP_CON_C  « .HC  .PPM  _NO.)L_PPM — 

• ■ " 2064.2  158.40 

C OP  RE  C TE.D  CONC.  TO  W E.T  B AS  1 S ^ — _ 


” „ "i  Cl  ^ — pthaist  density  = 6.070301  EXHAUST  FLOW  RATE 

EXHAUST  MOLE.  WT.  - 27.151  EXHAJST  utNSli 


_Ca  ORY_ 
8.7153 
7.36 17 


PER  ‘cent 
j:02  DRY 
11.141 
.9.4108 


02  dry  __ 

0.10701 

0.090391 


EMISSION  RATE 
EMISSION.  MASS/MOOE  . 

F MISSION  MASS/ RATED  HP 
_M_ODE.  E.MI  S.../STO_.__CYCLF„r 

C.AL.FllEL.AIR  RATIO.  = 0.085023. 


HC  -NO.X...  CO 

"0.550"25  0.13996  39.685 

0.055025  P..013996 3.9685  _ 

■6100034391  8.7475E-05  0.024803 

18.100  5.8317  59.055  .. 


MEAS.  RUEL  AJR.  RATIO-  0.086828  ..  01FFJ1EAS,G_^L._.^^^^^^  PERCENT  --2.0786 


CYL  TEMP. DEG. F_. 


C YL-  1 
345.66 


E XT  GAS'  TEMP  DEG.F  EX't-i 
1194.4 

ENGINE.  O.I.L EPUT 

187.85 


DYNO  CONO. 


.INPUCTJON  AIR 


■p’RIFICE’  air" 


fnP  o'u'e 

149.67 

I A l R Tl 
■90.11? 

TPMP 

89.303 


CYL-2  . 
362.38 

E)Tf^2 

-454.00 
SOl.LJ  _ 

117.41 

RPM 

..  23l3..6_ 

_IAIRT2_ 
" ‘98.773 

‘6‘eltaF 

1.1212. 


J-YL-S  . 
3"63.  26 

TxT-a" 

OILP  _ 
71.i27 


TAIRTl 

77.051 

TrRF'p‘'  “ 

52.364 


CYL-4 

355.01 

-EXT-4"' 

896.23 


SEXT-l 

1141.3 


SEXT-2 

1141.4 


MANI FOLD  PRESSURE .=_i?*3TT 
TYL^BArK  PRESSURE  = 29,403 


TAIRT2 

97.114 


FLOW 

1483.4 


CELL.  TEMP.  .f..  -77..732 


heat  EP  TFMP  - 123  .8 1. 


COPLER  TEMP.  ^108. PfL 


_NASA-UEMIS  PPgUHINARY  data  04/09/76'  CADDEH  REC  04/09/76  l6tl9»A6.526 FAC  SEX15  PGM  C003  RPG  3132 


LEANOUT  25  BTOC 

TO  CL  APP 

100  DEG  hum  ' 

«^30  « 

MCOE  « 3.0000 

NO.  SCANS  • 5 

ENGINE  TIMING  * 

25.000 

oegI 

BAROMETRIC  PRESSURE  « 29.380  RATED 

HP.-  160.00 

HC  RATIO-  2.1250 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

99 .567 

29.388 

216.88 

925.37 

11.314 

14.913 

COMB.  FUEL 

TEMP 

6B.180 

PRESS 

5.2169 

DENSITY 

44.960 

TURBO  FLOW 
79.017 

FLOW  TRON 
77. 087 

FPIP 

5.8791 

1 

__  COf'UNG  AIR 

_ TEMP,  _ 

UnEL-HOOO  OEL-HOnO 

FLOW 

REL^HUH 

DEW-POINT 

100.15  2.9727  3.8765  “ 9907.'3  " 30.654“  63.247 


RFL-HUM 

1 

. 30,654/ 

2 

19.060 

HUMIDITY 

85.585 

* H20  VAPOR  CORRECTED  HP 
1.9653  153.66 

ENG.  COND. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM-2  TORQUE 

BHP 

0.083303 

0.082297 

1.2433 

2688.4 

2690.7  2 74.86 

140.70 

WET  CORRECTION 

FACTOR  = 0. 

83314  EXHAUST  MOLE.  WT. 

= 27.420 

EXHAUST  DENSITY 

« 0.070997  EXHAUST  FLOW  RAtF 

- 14278. 

MEASURED  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CD  DRY 

PER  CENT 
C02  DRY 

C2  DRY 

- 

or 

o 

CORRECTED  CONC. 

1739.2  197.58 

TO  WET  BASIS 

8.3488 

6.9557 

11.378 

9.4797 

0.064886 

0.054060 

-c 

HC 

NOX 

CO 

EMISSION  RATE 
EMISSION  MASS/MODE 

0.89152 
. 0.0044576 

0.33573 

0.0016786 

72.106 

0.36053 

' ' 

EMISSION  MASS/RATEO  HP 
MODE  EMIS. /STD.  CYCLE  X 

2.7860E-05 

1.4663 

1.0491E-05 

”0.69943 

0.0022533 

5.3651 

ttt.mjtt  AIR  RATIO  -0.084138  MEAS . FUEL  AIR  RATIO 

* 0.083303  DIFF  MEAS.R  CAL. 

F/A  PERCENT  - 1.0019 

CYL  TEMP  DEG. F 

CYL-1 

CYL-2 

CYL-3 

CYL-4 

417.63 

435.45, 

420.24 

424.09 

EXT  GA j TEMP  DEG^F-  E XT- 1 
616.04 

EXT^2“ 

-454.00 

EXT-3 

248.22 

EXT-4 
772. 19 

SEXT-l  SEXT-2 

1314.7  1312.6 

ENGINE  OIL 

FOILT 

SORT 

01 LP 

MANIFOLD 

PRESSURE  « 28.256 

188.27 

149.16 

73.231 

DYNH  COND. 

TORQUE 

274.31 

RPM 

2606.6 

CYL. BACK 

PRESSURE  = 29.552 

IMDUCTION  AIR 

lAIRTl 

IAIRT2 

TAIRTl 

TA1RT2 

99.654 

99.567 

84.742 

95. 532 

PRIFICe.  AIR 

TEMP 

90.454 

DELTAP 

0.083008 

ORFP 

52.489 

FLOW 

300.34 

__JCEU  temp.  r...  78.801 

HEATER  TEMP 

_f_,123,._81 

COOLER  TEMP  =110.42 

• N A^A-'L  EWI  S PRELIWI  NARY  DATA 


0^/09/76 


CADDEI I 


REC  04/09/76  16;23i47.988 


FAC  SEX15 


PGM  C003 


RDG  3133 


.EANDUT  25  BTDC  TO  CL  APP  100  DEG  HUM'-' 30  X 


HOPE  = 4.0000 


LW£ I N E_  TIMING  » 25.000  , . PEG; 


BAROMETRIC  PRESSURE  « 2 N .,18 0 _ 


NO.  SCANS 


RATED  HP,=  160.00 


HC  RATIO-  2.1250 


_C.OM0*_AIR. 


COMB.  FUEL 


.CnOLING  AIR 


R EL-HUM 


_JE.NG.,_,CnND^ 


-TEMP_ 

99.912 

TEMP 
. 68,A54_ 

TEMP 

100.21 


.29.929  _ 

_F/A  DRV_ 
0. 080758 


J»RES_S_ 

29.412 

PRESS 

5.3828 


CFM  dry  flow VAPOR_£LOH  _P£ESS  TOTAL 

192.74  815.66  9.9248  ' ' 14.782 


DENS  ITY 
44.947 


TURBO  FLOW  FLOW  TRON  FPIP 

67.508  65.872  6.0183 


UDEL-HOOD  DEL-HnOD  FLilW  ' REL-HUM DEW-POINT 

3.0131  3.7811  ■ 9982.5  ‘ 29.929  " ' 62.862 


2 

_27.68? 

_F1A  WET_ 
0. 079787 


HUMIDITY  * ■H20“VAP0'R~CnRRECTEb  HP  

85.174  1.9559  129.73 . 

FQU.  RATIO  RPM-1  _ RPM-2  TORQUE  _ BHP 

1.2053  2440.1  ' '2441.5  261.14'  121.33 


WFT  CORRECTION  factor  = 0.82606 


EXHAUST  MOLE.  MT.  =27.620 


PART  PER  MILLION  WET  PER  CENT 

MEASURED  CONC.  HC  PPM  _NOX  PPM CO_DRY C02  DRY 

1752.4  513.'03"‘  7.9269  il.719 

CORRECTED  CONC.  TO  WET  BASIS 6.5481  9.6803 


EXHAUST  DENSITY  =0.071515' 


02  DRY_ 
0.10079  ■ 
0.083259 


EXHAUS 


EMISSION  RATE 
EMISSION.  MASS/HODE  _ 

EMISSION  MASS/RATEO  HP 
MODE  EH  IS. /STD.  CYCL E_X 

CAL. FUEL  AIR  RATIO  = 0.082  961 


_HC  _ _NOX  _C0  _ 

0.78420  0.76102  59.260' 

_0. 065350  _0. 063418 4.9383 

0.00040844  0.00039636  0.030864~ 

21.497  26.424  73.487 


MEAS.  FUEL  AIR  RATIO  = 0.080758 


JCYL.TEMP  DEG.F 


CYL-1 

390.59 


EXT  GAS  TEMP  DEG.F  FXT-1 
. 1273.1 


..FNGINE  OIL 


DYNO  COMO. 


EOILT 

187.55 

“t'o'p'o'ue” 

249.43 


__CYL-2 
412.  12 

EXT'-f~ 

-454.00 

_sn  ILT  _ 
179.49 

RPM 

2372.2 


£YL-3 

439.44 

■£jrfr3'~ 

292. 26 

OILP 

71.175 


CYL-4 
'441  .28 

“"E  XT-  4 
879.65 


DIFF  MEAS.S  CAL.  F/A  PERCENT  = 2.7283 


SEXT-1 

1298.4 


SEXT-2 

1297.3 


MANIFOLD  PRESSURE  = 28.003 


CYL.BACK  PRESSURE  = 29.492 


INDUCTION  AIR 


ORIFICE  AIR 


lA  IRTl 

100.0 i 

'temp'"~ 

90.873 


_I  AIRT2_ 
99.912 

'"delTap” 

0.10391 


TA  IRTl 
88.975 

■ores 

52.496 


J[AIRT2 
95.  2 15" 

■“fTow 

357.52 


CELL  TEMP.  = 8_0..126 


HEATER  TEMP  = 112.80 


COOLER  TEMP  = 111.73 


4 


■ • NASA-LEW! < PRELIMINARY  DAJA 04/09/76 ^CAMEM 


LEAMOUT  BTOC  TO  CL  APP  100  DEG  HUH 
ENGINE  TIMING 


- COMB.  -A1B_ 


25.000 

TEMP 


DEG. 


REC  04/09/76  16: 26; 48.389  

node  » 5.0000 ■„  NO.  SCANS  « 5 

BAROMETRIC  PRESSURE  » 1?.3 ?Q . .MLEO  JO*. ?_160^.p^ 


FAC  SEX15 


PGM  COOS  M06  3134 


30-1- 


HC  RATIO*  g.1250 


PRESS 


CEM 


DRY  FLOM 


97.140 


29.375 


114.  29 


476.18 


VAPOR  FLOW  PRESS  TOTAL 
5.7721  ' 


14.560 


COMB.  FUEL 


TEMP 
_6 8.439- 


PRESS 

5.5Q55_ 


OEMS ITY  TURBO  FLOW  FLOM  TRON  FPIP 
44.953 44.  3,08^ 4.1..21 2 


.ILOrLlNC.ALB. 


linFt  -HOOD  OEL-HOOD  FLOW  , 

97.866  ■2.8888  3.9169  9749.5 


T£MP_ 


R EL-HUM 
31.942 


DEH-POT_IOL 


62.327 


R EL-HUM 


.31.942,_ 


2 

_L9,J7<L 


HUMIOITY 

84.852 


irH20  VAPOR  CORRECTED  HP 
1.9485,: 70.868, 


> ^.ENG.—CONOt. 


.F/A  DRY 


F/ A W,EL 


0.086548  0.085511  1.2918 

“met ToRRECTI  on  factor  = 6.84393 


EQII.  RATIO  RPM-1 
2355.6 


RPM-2 

2357.8 


_TOROUE_ 

147.24 


BHP 


EXHAUST  M3LE.  MT.  =27.172 


66'.068 

E xTTAUSrOEWf Y“^0r070356'  FrIIAUST  FLOM  RAT^  - T4i6.fl 


jMFASURED  conc. 


“part  PER  MILLION  WET 
HC  PPM  NOX  PPM 

“2023.1 


CO  DRY 


152.44 


rppRFrJTFn  CONC.  TO  _W.ET_  BAS  I_S 


8.6830 
7.  32  78 


PER  CENT 
C02  ORY_ 
11.220 
9.4689 


02  DRY 


0.11157 

0.094158 


o 


HC 


NOX 


CO 


EMISSION  RATE 
EMISSION  MASS/MODE 
“■'emission  mass/rated  HP 
_MCOE  FM!S_./ST0,_CTCLE 


0.54007 

._0.05400.7_ 


■'0.00033754 

17.765 


0.14374 
O.D 14374 
8.9835E-05 
5.9890 


39.559 

3.9559 

0.024724 

58.868 


_CAL  ..FUEL,  a ir  rati  b = 0.  084834.  _ MEAA.3m-*f « -RATIO  * 0.085548 


DIFF  MEAS.S  CAL.  F/A  ,PERCENT^-.V»?7?7- 


CYL  temp  deg. F__:;r 

CY  L— 1 

r.YL-2 

CYL -3 

CYL-4 

352.60  ' 

357.52 

371.97 

370.13 

EXT  GAS  TEMP  OEG. 

Fext-i  ■ 

1089.4 

EOILT 

187.83 

EXT-2 

-404.41 

EXT-3 

338.13 

EXT-4 

835.35 

<.  FNGIME_OIJL  

SOILT  _ 
247.02 

OILP 

71.375 

_ MANIFOLD 

DYNO  COND. 

“toroue 

144.19 

PPM 

2322.2 

„ ....  . 

C-Yt-.BACK 

.INDUCT  ION  AIR  . . 

lAIPTl 

97.512 

IAIPT2 

■97.140 

TAIRTl 

95.716 

TAIRT2 

95.531 

“~p'rTfic"f  air 
• 

TEMP  ■ 

88.308 

DEL TAP 
1.08  IB 

ORE® 

_ ,53.324 

FLOW 

1458.8 

SEXt-'l 

1165.9 


SEXT-2 

1165.9 


19.452 


_CELL  TEMP.  = 77,564 


H EA T fP,  TEMP  = 12  0,  50,  .. 


COOLER  TEMP  = 111 .70. 


MA<;a-l  FWt^  PPFt  TMtNARY  data  04/09/76’  CAOPEiJ- — RI.C  0^/09/ 7b  I6>32»»9f2»^ 

. ••  nvn/*  »ri  ri  Aoci  ir\A  uiim'  *'  • WODC  * 3»0000  NO*  SCANS  * ^ 


FAC  SEX 15 


PB«<  C003  RDG  3135 


ENGINE  JT-IM-MG  *2! 

r DMa  AtQ 

;*onn 

nFf;- 

BAROMFTl  I C PRESSURE  =.29.3.80..  RATED 

HP.=  160.00 

TEf*P 

PRESS 

CFM 

DRY.  FLOW.. 

V.AP0R  FL-0W_ 
li.l57 

PRESS  TOTAL 

99.101 

29.405 

216.85 

923.03 

14.902 

r HMB.  FUFL 

TEMP 

PRESS 

DENSITY 

TURBO  FLOW 

FLOW  TRON 

FPIP 

44.343 

5.3096 

45.DJQ>8_ 

' 75.002 

73.186 

5.9229 

r nni  r Mri  a T a 

TFMP 

IJOEL-HOOD  ^EJL:lH000_ 

FLOW 

REL-HUM 

DEW-POINT.. 

99.266 

2.9630 

3.8049 

9889.2 

30.719 

62.907 

HC  RAT  I0f_.  2il?50_ 


REL-HUM 
-f  KG.^OKD...  .. 


1 

30.719_- 

..._.F/A  DRY 
0.  079289 


2 

.19.992 

.F/A  WEL_ 
0.0783A2 


HUMIDITY  * H20  VAPOR  CORRECTED  HP 
84.612 1I.943O 155.22 


_EQU..PAT1,0__RPM-1 
1.1834  2698.4 


RPM-2 

2700.1 


_T0RQUE 

277.04 


BHP 

142.34 


WET  CORRECTION  FACTOR  » 0.83066 


exhaust  hole.  WT.  * 27.738 


exhaust  DENSITY  » 0.071819  EXHAUST  FLOW  RATE  » 14026. 


' PART  PEP  MILLION  WET  ' 

: MEASURED  COMC . HC  PPM  .._....N0X_  P.PM CQ_i)RY 

1442.8  312.47  6.6473 

- CrPRECTED  C0NC.-TQ  WET  BASIS ! i.52l7.___ 

- - HC__ ^!DX_  . 

EMISSION  RATE  0.72655  0.52l'57 

__EMISSI0N  >1ASS/MODE  _ . — .0.00363.27 .0,  .00  26078- 

‘ EMISSION  MASS/RATEO  HP  2.2705E-05  1.6299E-05 

MODE  EMIS. /STD.  CYCLE  t 1.1950  1.0866 


PER  CENT 
_C02  DRY  _ 
12.394 
10.295 


02  DRY  _ 
0.024582 
0.  02042  0_ 


-t 

C- 


-CO 


56.  229 
0.28114_-_ 
0.0017571 
4.1837 


..CAl  .FUEL  air. -RATIO  = 0.080327_..  -,-ME&,S.*_mEL,-AIR  RAJjg_=  0.079289  DIFF  MEAS-^CAL,,.  F/A  PERCENT  -_l.3p95 


C YL  TEMP,  DEG.F  . 

CYL-l 

431.22 

_..CYL-2  ... 

445. 02 

-CYL-3 

432.43 

CYL-4 

438.92 

..  . ■ 

EXT  GAS  TEMP  DEG 

.F  EXT-1 
600.79  , 

EXT-’2 

.=378,83- 

~EXT-3 

_349.20 

'’'eXT-4 

931.55 

SEXT-1 

1358.1 

SEXT-2 

1356.2 

- 

_ ENGINE  OIL  

EDILT 

188.44 

. ._soilt 

171.77 

OILP  . . 

72.975 

..MANIFOLD 

PRESSURE.? 

28.49l_ 

, — 

DYNP  COND. 

TORQUE 

278.34 

RPM 

. .2639,5 

C YL.BACK 

>‘re  SSURE~=" 

29.514 

I NPUCT  lO.N  AIR_  . 

lA  IPTl 

IA1PT2 

_T,AI3TI 

TAIRT2 

99.205 

99.101 

86.532 

96.569 

ORIFIEE  AIR 

TEMP 

08.814 

OELTAP  ~ 

1.0917-,,  - . 

”OP.FO 

-53.166 

FLOW 

1464.7 

.. 

.--.  CELL  temp.  = -78 

.925 

,_  HEATER  -TEMP 

._=  107.47  - 

COOLER  TEMP  .= 

111.68 

-©-P 


J»ASA-LJEM15_ 


■PRELlMINABjL.PAIA- 


04/09/76  CADPE!! 


REC  04/09/76  16; 36: 06.631 


FAC  SEXH 


PGM  C003 


R06  3136 


’ LERNOUT  25  OTOjl.  TO  C L-APR. JLQ,0  PgQ , HgK  » ’ 3Q 


HOPE  ■ 4.0000 


NO.  SCANS  » 5 


_EJlCIREJLIMING_i..  25.000,.  _.DES,. 

■ COMB.— ALR TEMP.  ..  PRESS 

98.679  29.411 


BAROMETRIC  PRESSURE  29.380 


RATED  HP.«  160.00 


K:  ratio*  2.1250 


CE-M- 


190.65 


_DRT  _FtOH VAPOR  FLOW  PRESS  TOTAL 

806.45  9.7497  14.777 


COMB.  FUEL 


TEMP 

■.67.518- 


PRESS 

5._4±a4_ 


DENS  ITY 
■A4._9.7B.._ 


-CHQLtNG-AIA. 


TEMP 

98.989 


_UOFL,zHDDIL 

3.0244 


_D£L-HnOJL 

3.8627 


TURBO  FLOW 
_63.403 

_FLOM  , 
10003. 


FLOW  TRON 
61 .428 

R EL -HUM  _ 
30.858 


FPIP 

6.3279 


_DEW-POINT_ 

62.672' 


REL-HUM 


^KT..  COMO. 


I 

-30..85B 

-F/  A DRY.  . 
0.076171 


2 

J!8.  L27L 


HUMIOITY 

_JB‘t.5.27„ 


* H20  VAPOR  CORRECTED  HP 


_1.9433 


,127.99. 


.F/A  WEI— 

0.075261 


■iQU.  RATIO— J«PM-l 
1.1369  2437.0 


RPM-2 

2439.1 


JORQUE. 

258.32 


BMP  _ 
119.86 


WET  CORRECTION  FACTOR  > 0.82116 


EXHAUST  MDLE.  WT.  * 27.992 


EXHAUST  DENSITY  « 0.072478 


EXHAUST  FLOW  RATE  “ 12108. 


PART  PER  MILLION  WET 


J!£ASUR£O.CILN£ 


— HC  PPM ^NOX_EPM_ 

1530.8  747.97 

« C.CRR£CT£DJC;OAiILi_TD  WET  BASI5— 


J:D— DR.Y— 
6.1853 
_i.J7.9L,. 


PEP  CENT 
_C02  DRY, . 
12.666 
10.401 


02  DRY  _ 
0.073487 
0.  060345 


Q 


OO 


EMISSION  RATE 
-EMISSION. -MASS/-MODE  - . 

^ EMISSION  MASS/PATED  HP 
‘ M CQE_  E.M  IS./  S tPj-CY  CL  E_  *_ 


-HC ^ 

0.66543 

_0.055_453,_ 

0.0003465B 

_L8.241 


-tlOX. 


■ CO 


1.0778 
-0.0898  16_ 
0.00056135 
37.424_ 


44.651 
3.7209  — 
0.023256 
55.371 


CAL.FUEL.  AIR  RATIO  = 0,079241_  . MEAS.  FUEL  AIR  RATIQ_=  0.07617L  DIFF  HEAS.C  CAL.  F/A  PERCENT  5 4^J0l 


« CYL  TEMP  DEG.f._ 

^ CYL-l 

CYL-2 

_CyL-3 

-CYL-4 

401.37 

421. 79 

441.94 

442.79 

FXT  GAS  TEMP  DEG 

.F  EXT-l 
. 636.80,  . 

EXT-2 
-387. 82 

EXT- 3 
448.1 8 

EXT- 4 
1012.1 

SEXT-1 

1332.5 

SEXT-2 

1331.3 

^.ENGINE  OIL.  _ 

EOILT 

187.64 

. — SniLT 

255.04 

OILP 

71.083 

. MANIFOLD 

PRESSURE  * 

27.  937  . . 

OYNO  COMO. 

TOROUE 
25  9.13  - 

RPM 

’365.1 

CYL. BACK 

PRESSURE  * 

29. 600 

__  INDUCT  ION  AIR 

It 

lAIRTl 

98.791 

IAIRT2.__ 

98.679 

TAIRTI  . 
62.395 

TAIRT2 

95.348 

-- 

■■  

ORIFIOE  AIR 

TEMP 

89.277 

DEL  TAP 
1.0573 

ORFt>  ■ 
.53.217  

FLOW 
. 1441.2 

CFLL.T  EMP._* 1? 

.278 

HEATER  TEMP 

= ..109,9.1 

, COOLER  TEMP  * 

108.53- 

’I 


« ' N/\«;*-i  rvtS  ppFnwTNARY  DATA  — 0A/09/.76_ j;.ApOEl.L 


REC  04/09/76  16:38;5<i.223 


PAC  SEXIS 


PRM  C003  RDG  3137 


I PAMOtlT  2R  pTOr  TO  OL  APP  IQQ.  DEG  HUM  X iSJL 


HCOE  « S.OOOO 


NO.  SCANS  « 5 


fmrtmp  ti >1LNG_  =_^.aOilQ-— — nE£-»_ 


BARnHETRTC  PRESSURE__=  29 -3 80. 


RATPO  HP.«  160.00, 


HC  RATIO*  2.I2S0 


..TEHP— 

98 .843 


jyiESi. 


_CFJL 


29.381 


112. 50 


J)RV_ELOW  _VAPOR  FLOW  PRESS  TOTAL 

468.58  "*5.6497  14.557 


COM 8.  FUEL 


TEMP 

JiL.A.4SL 


PRESS 

5.5157. 


DENSITY 

44.900 


TURBO  FLOti  FLOW  TR ON  FPIP 

40.582  38,410 ^.0*67.- 


_iGQLll!£-AIfi- 


JEMP.^ 

99.861 


I in  FI  -HOOD 
2.8968 


_DE.U:HI!OB- 

3.8682 


_fLOW 

9764.7 


_RtL-HUM 

30.169 


DEW-POINT 
62.  17  2 


pel-hum 


1 

.J0.a69.. 


2 

.4,1^036_ 


HUMIDITY 

_a4.4.QQ_ 


X H20*  vapor'  corrected  HP 
1,9381 _69.  808 


_F.yA  DRY  -E./A  WEI- 


_EQU. .ratio  RPH-l  _ 
1.2234  2351.3 


0.081971  0.080994 

"wet  CORRECTIONV  factor  * 0.83788  EXHAUST  MOLE.  WT.  * 27.524 


RPM-2 

2352.5 


TORQUE 

145.08 


BMP 

64.953 


EXHAUSTWrrfY  ^0:0^^^^^^^^  EXHAUST  FLOW  RATE  - 7193.2 


. MEA  SUP.  cILlLDliC..- 


*PART  PER  MILLION  WET 
,HC  PPM  ....  ROX-PPil- 
1847.8  256.06 


CPRRECTEb  C0NC._T_0  WET  BAS J1 


PER  CENT 

r.n  DRY  _ C02  DRY 02.  DRY 

“7.2153  12.016  0.099250 

6.0455 _IQ..06R - 


Q> 


« EMISSION  RATE 
. EMISSION  .„MA5S/{1DDE  . . 

FMISSION  MASS/ RAT  ED  HP 
“_tiCD£_Et!I  S,yS.TD._X.YCLE_S 


WC. ^ 

0.47716 

_ .0.047716 

0.00029823 
15,696 


CO 


NOX 

0.21918  31.571 

_0.  02 19 18 3.1571  

0.00013699  0.019732 

9.1325 .46.981.  


.BJEL  AlR.JlAlia.^.il.0ai551__  MEAi._£UfiL_AJB_BAUQ..^.0.08l971_  DIFF.MAS^^ 


^ gyl:_temr_oeg.,£ — _ .CY1.=J 


363.04 

EXT  GAS  TEMP  DEG. FE XT-1 

__„__146X*j.- 


JlYL-2_ 

375.52 


0YLr3._. 
380.  17 


.ENGmE..DIL. 


EXT-2 


EXT-3 

49i.95_ 


CYL-4 

382.00 

EXT-4 

_937. 25 


"SEXT-l 
J195.  6 . 


SEXT-2 

1195.9. 


. EOIl-T 
187.85 


„ _SOI  LT_ 
316.37 


_JDILP. 

70.72  7 


MANIFOLD  PRESSURE  19.2B0_. 


DYNO  COND- 


TORQUE 

.146,34. 


RPM 

_2313,JL 


Tyl.BA'CK  PRESSURE  = 29.460 


JNDUCTICN..AIR_._ JAIRTl  . 

99.188 


_IA1RT2_ 
98. 843 


TAIRTJL 

42.027 


rPIFICE-  AIR 


TEMP 
. 09.722 


DELTAP 

3.0063_ 


ORFP 

53.203 


CELL  TEMP.  = 80,143 


HEATER  .TEMP-  =f  112.25 


_TAIRT2  ....  

95.637 

FLOW 

2378.5  ..  . . . ..  .. 

COnLER  TEMP  = 107.98 


J4M.4-1 


04/09/76  16:4»:»6.353 


FAC  SEX15 


PGH  COOS  RPG  3138 


APP  i 00  PEG  HUM 


WCOE  « 3.0000 


E^GLNE-JIMIiilG  =-25.000- 


29.380 


" CCMf  .-Aid 


CCPR.  FUEL 


-COOLIfiG  Al«_. 


R EL-HUM 


_ -TEH-P.  _ 
101.30 

'~TEMP 
__69  .583- 

TEMP  .. 

101.03 


-2B..85Q-  - 

_F/A,DRY  . 
0.079089 


29.410 

PRESS 


r.FM 

217.36 

density' 


_DBY  FLOW 
924.46 


NO.  SCANS  - 5 

) - RATED  HP.-  160.00 

VAPOR _FLOW  _PBESS  TOTAL_ 
11.210  14.905 


•C  -RATJO*  2£l250_ 


-5.2640..  4-4.923  „ 

—UDEL-HOQQ BELtHOOPu 

2.9453  3.8754 

2 HUMIDITY  “ 

1.8802  84.383  . 


turbo"  flow  flow  TRON  FPIP 

74.937  73.114  5.8827 


FLOW 
9856. 0‘ 


REL-HUM 

28.850 


J)EW-P01NT 
63.  002 


It  H20*  VAPOR  CORRECTED  HP 
1.9492  , .._.156.57_-. 


F/A  WET 
0.078141 


_EqU.  RATIO-,  RPM^l  _ RPM-2 -TP.ROOE- BHP  _ 

1.1804  2702.8  2704.9  278.39'  143.27 


wet  correction  FAfT3R~=  0.83097  EXHAUST  MOLE.  WT.  » 27.754 


EXHAUSOENSITY  * d;d7186r  EXHAUST' FLOW  RATE  - 14038. 


'^“PART  pIr  million  WET 

measured  CONC.-  - HC  PPM  -NOX  PPM_. 

1443.0  349.13 

CORRECTED  CONC.  TO  WEI  PA5IS._ ! u. 


PER  CENT 

-CTL-DRY-  CP2  ORY 

6.5988  12.410 

_5.4834„  10.312 


02  DRV  - 
0.070548 
0.06527JL 


EMISSION  RATE 
_FM I SS ION  - MA  S S/MOOE  - „ 
EMISSION  MASS/ RAT  ED  HP 
_MCOE  EMIS./STO,  CYCLE  t 


— __±fC.  

Q.lZlZh 


-HC CO 

0.72724  0.58324  55.885 

0.0036362 0.-0029152  0.27942  . 

2.2726E-05  1.8226E-05  0.0017464 

1.1961 _1.215l 4.1581  ...J 


_CAL.FUEL-AIR  RATIO  = 0.0800.58 MEAS.  FUEL  AIR  RATIO  = 0.07908? 0IFF_ME_AS^O.AC._P/A  ,»*C'*CENT  * l;2257 


.—CYL.TEMP  DEG.F 


CYL-1 

418.84 


EXT  Ga's  temp  DEG. F FXT-1 
1143.9 


CVL-2 

438.09 

~EXf-2'~ 

r351..a6_ 


CYL-3 
429. 11 

~Exf-3’ 

534.80 


CYL-4 

433.39 

EXT -4 
1002.7 


SEXT-1 

1350.2 


“sixf-2 

1347.9 


■ ENGINE  OIL 


OYNO  COND. 


.INDUCTION  AIR 


CRIFICE  AIR 


FOILT 

188.30 

"torque 

278.57 

lAIRTl 

101.44 

TEMP 

90.777 


-SnUT, DILP._. 

156.38  73.571 


RPM 

. 2623.9  -- 

IAIRT2-. 

101.30 

DELTA? 

0.071507.. 


TAIRTl 

199.70 

"orf'p  ' 

53.332 


..CELL  TEMP. 


80.566 


HEATER  TEMP  = 139.61 


MANIFOLD  PRESSURE  * 28.V12 


CYL.BACK  PRESSURE  « 29.52'9 


TAIRT2 

97.089 

FLOW  — . - 

266.22  _ - 

COOLER  TEMP  * 115.98 


ilAS.«rJ^Ek'  LS .—PJPJL IM  IN.ARY_J)ATA 


FAC  SEX15 


PGM  C003 


RDG  3139 


■ £0MB..-AIR.- 


.TEMR,  „ 
97.*n2 


COMB.  FUEL 


^CCCLlNfi  AIR- 


TEMP 

-65.972_ 

.TEMP 

97.892 


==-"'3  0 ?! 

MCDE  s 4.0000 

NO.  SCANS  » 5 

ssyiE  * 

HRv  PI  nu 

0 RATED 

HP.»  160.00  HC  RATIO  2.1250 

BA  r<  .t: 

VAPOR.  FL0M__ 
'9.8091 

poFSS  TOTAI 

„ERcSS--> 

29.3«?7 

190.96 

807.47 

14. 775 

PRESS 

DENSI TY 

TURBO  FLOW 

FLOW  TRON 

FPIP 

e 

64,426 

62.370 

6.  072„0_ 

Pinw 

REL-HUM 

DEW-POINT  . ..  - 

2.9350 

3.8018 

9836.8 

32.116 

62.802 

PEL-HUM 


HUMIDITY 


FWG-  roNin.  , . 

F/A  DRY  ..  .-J=./A-HLl_ 

_-EQU,  PATIO- 

0.077242  0.076315 

1.1529 

WET  CORRECTION 

FACTOR  = 0,82638  EXHAUST  MOLE.  WT* 

1.9527 


24A1.0 


-128.89 

RPM-2 


2442.5 

E x'h  AUSt'OENS'l  T Y' 


TORquE_  BHP 

259.98  120.83 


"0^072250  EXHAUST“FL0M  RATE  ■ 12175. 


. ^EASUR  EP  -COHCj 


PART  PER  million  WFT 
HC  PPM 
1496 ;0 


Cfl  DRY 


PER  CENT 


C2  DRY 


F MISSION  RATE 
•c  . : EM ISS lOI' .-.WASS/MDDE  , 

■ EMISSION  HASS/RATED  HP 

mode.  EMlS./STa.-j:YCLE-!l!  JT.925, 

•'  C AL.  F.U EL^A IP.  BAT  IQ 


835.06 

6.2462 

12.666  0. 

515 

5 .161.7  . 

10.467  ..... 0. 

HC 

NOX 

-CO  ....  "... 

0.65390 

1.2099 

45.625 

— „Q.0544:92__ 

0,  10082  „„ 

3.8021  _ 

•0.00034057 

0.00063014 

0.023763 

_4?,009  56.578 


P -Q79i?I  HFAS.  FUEL  AI R R.AT  10^5.  0 .077242. PJEF_MEAS.S  CAL. _FM. JPERCEJjT  ”.  2a4331_ 


i -CYL.TEMP .deg.e. 


CYLtl 
397 .18 


.CYLz2. . 

’423,25 


_CYL-3 

441.24 


CYL-4 

445.38 


EXT  GAT  TEMP  DEG. F EXT- 1 

EXT-2 

EXT-3 

EXT-' 

u..:-,:  . — - -■  — - 1294.8 

r270.12-,„ 

594.96 

1078, 

ENGINE  OIL EQILT 

..  _3.PIL,Y; 

OILN-,, 

MAMT 

. 187.65 

328.01 

71,063 

SEXT-l 

1330.6 


SEXT-2 

1329.3 


DYNO  CONO. 

INDUCTION  AIR 

"PRIFICE  air 

,«  78.695 


TORQUE 

266.20 


-23  86,2- 


lA IRTl 
97.624 

TEMP 

P8.325 


IMRT? 

97.512 


TAIRU 

167.45 


CYL.BACK  PRESSURE  = 29.514 


TAIRT2 

95.411 


fes' 

a® 


DELTA P 
0.  12671. 


ORFP 

53.239 


FLOW 

415.17 


_HEATFR_TEMP..5  119,16 


COOLER  TEMP  =_112..16_ 


, CELL  TEMP 


I WAMJAU- 


04/09/76  CADPglf 


OEC  04/09/76  l6»5nS9.»34 


FAC  SEX15 


PGH  C003 


RDG  3140 


PEG  HUW  -,-30  ^ 


MODE  » 5.0000 


NO.  SCANS 


FKT.INE  TIMING  * 25.000 

OEG.  BAROMETRIC  PRESSURE  - 29 

.380  RATED 

HP.»  160.  00 

HC 

RATIO*  2.1250 

COMB.  AIR 

TEiMP  -- 

PRESS 

CFM 

ORY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

93.376 

29.381 

112.96 

469.44 

5.6807 

14. 559 

COMB.  FUEL 

TEMP 

69  .961 

PRESS- 

5.5196 

DENSITY 

44.912 

TURBO  f LOM  FLOW  TRON 
4 0.059  38.689 

FPIP 
6. 1338 

com  ING  AIR 

-TEMP  . 

UOELtHQDD DELrHDOJJ 

FLOW 

PEL-HUM 

DEW-POINT 

99.110 

2.9516 

3.7542 

9868.0' 

30.711 

62.277 

REL-HOM 

1 

30.JII., 

2 

54.911 

HUMIDITY 

84.707 

* H20  VAPOR  CORRECTED  HP 
1.9452  70.842 

, ENG.  CONO. 

F/A  DRY.. 

. _ E/A.MET  . 

EQU..  RATia. 

PPM-l 

RPM-2 

TORQUE 

BHP 

0.082414 

0.081429 

1.2301 

2353.4 

2354.6 

147.  20 

65.958 

met  CtlRP.ECTlON  FACTOR  = 0.84102  EXHAUST  MOLE,  wn 

* 27.489 

EXHAUST  DENSITY  « 0.071177 

EXHAUST  FLOW  RATE  - 7218.8 

*Tjart  per 

MEASURED  CONC.  HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  ORY 

02  DRY 

tw  * 

C nRRE£.TEO  ,CON.C.t  _ 

1845.7  294.43 

TO  WET  BASIS 

7.0878 

5.9610 

12. 128 
10.200 

0.11733 

0.098678 

HC 

NOX 

CO 

EMISSION  RATE 
EMISSION.  MASS/MOOE  . 

0.47832 

0.047832 

0.25293 

0.025293 

31.241 

3.1241 

EMISSION  MASS/RATED  HP 
MOOE  EMI  S. /STD.  C YCLE  * 

. 0.00029895  0.00015808 

15.734  10.539 

0.019525 

46.489 

V 

CAL.FUEL_AIP.RAT 

rVL  TEMP  .OFG.F 

fC  = 0.081171  MEAS. 

FUEL  AfR  RATIO 

= 0.082414  DIFF  MEAS 

.8  CAL.  F/A 

PERCENT  —1.5085 

CYL-1  - .. 

CYL-2 

CYL-3 

CYL-4 

354.04 

369.68 

^ 370.78 

370.25 

"sTxY-2 

1181.8 

EXT  GAS  TEMP  DEG 

.F  EXT-l 
762.91  _. 

EXT-2 

-454.00 

EXT-3 

710.16 

EXT-4 
959. 71 

SEXT-l 
„ 1181.7 

ENGINE  OIL  ...  . 

EOILT  . 

..  SOILT. 

OILP 

MANIFOLD 

PRESSURE  » 19. 

319 

198.00 

237.85 

70.923 

DYMO  COND. 

TORQUE 
..  151.60 

RPM 

^298,  L_ 

CYL.9ACK 

PRESSURE  * 29. 

433 

...INDUCTION.  AIR...  . 

.lAIRTl 

_ IAIRT2 

TAIRFl 

TAIRT2 

99.722 

98.376 

85.739 

96.901 

ORIFICE  AIR 

* 

TEMP 

88.640 

DELTA P 
1.0850 

ORFP 

_..53.  183  

FLOW 

1460.5 



...CELL  temp,  = 78 

.74  8 

HEATER„TEMP  = 117.23 

COOLER  TEMP  » 114 

.13 

• 

NASA-L  EW  tS 


PRELIMINARY  DATA 


OA/ 09/76 


CAODEI I 


LEANClUT  25  BTDC  TO  CL  APP  100  DEG  HUW’  » 30  * 


MODE 


R 76  17106103.087 

3.0000  NO.  SCANS  » 5 


FAC  SEK15 


PGM  C003 


ROG  3141 


ENGINE  TIMING  = 25.000 


DFG. 


CnwB . AIR 


TEMP 

166.75 


PRESS 


29.346 


BAROHEniC  PRESSURE  « 29.370 
^DRY  FLOW 


RATED  HP.=  160.00 


HC  RATIO*  2.1250 


CFM 


215.58 


■^17.  56 


VAPOR  FLOW  PRESS  TOTAL 
ll.Oll 


14.893 


COMB.  FUFL 


temp  PRESS  DENSITY  TURBO  FLOW  FLOW  TRON  FPIP 

I0«101  5.2787  44.909 I,2*.L19_ 70.8B8  5.9022 


COOLING  AIR 


TEMP  _ 
101.26 


UDEL-HOOD  DEL - HOD  0 


2.9724 


3.7675 


_fLOW 
9906."  8 


REL-HUM 
29.  007" ■ 


DEW-POINT 

6’2^687 


R EL-HUM 


1 


_FNG.  CONO. 


.29.007  „ 

F/A  DRY  _ 
0.077257 


2 HUMIDITY  % H20  VAPOR  CORRECTED  HP 

-9?  7650  84.000 _1. 9289  155.  19 


-WEI EQU.  RATIO  RPH-1  RPM-2  TORQUE 

0.076341  1.1531  2696. l“  ‘ 2697.7  27^.14' 


JHP 

141.76 


WET  CORRECTION  FACTOR  = 0.82784” 


EXHAUST  MOLE.  WT.  * 27.903 


EXHAUST  DENSITY  * 0.07224’6  rXHAUSt  PLOW  RATE  « 13833. 


PART  PER  MILLION  WET 

= MEASURED  CONC . HC  PPM _ NOX_PPM_ 

1360.0  ” ' 356.  *24' 

CORRECTED  CONC.  TO  WFT  BAS  IS  


CO  DRY 
5.  9955 
4.9633 


PER  CENT 
_C02  DRY 
12.8020  ■ 
10.598 


02  DRY 

0.057446 

0.047556 


EMISSION  RATE 

EMISSION.  MASS/MODE 

EMISSION  mass/rated  HP 
MPDF_FMI S./STO.  CYCLF  t 


.HC  _____ 

0 .67545 
0.0033772 


_NOX  

b.”5¥645 
_0. 0029323 


CO 


2.  1108E-05 
1.1109 


1.8327E-05 

1.2  218 


49. 849 
0.24924 
0.0015578 
3.7090 


XAl  .Fuel  AIR  , RATI 0_=_p. 078 7.83 MEAS.  FUEL  AIR  RATIO  = 0.077257_ OIFF  MEAS.S  CAL.  F/A  PERCENT  * 1.9749 


, CYL  TEMP  OEG..F. 


CYL-1 

446.07 


CYL-2_ 

459.93 


CYL-3 
448. 04 


CYL-4 

460.64 


EXT  GAS  TEMP  DEG.F  EXT-1  EXf^2  EXT-3 

_76.7..  0.4 _r,454.  00  843.  47 


EXT -4 
1125.4 


SEXT-1 

1382.2 


SEXT-2 

1380.0 


.emgi.me  oil 


foilt 

188.64 


_SniLJ__ 
206. 83 


OILP 

73.107 


.MANIFOLD  PRESSURE  = 28.408 


DYNO  COND. 


.I,NnuCTIPN  AIR 


TORQUE 

I t 20. 

.lAIPTl 
100. 82 


RPM 

2642.3 


I A1RT2_ 
100.75 


TAIRTl 

136.51 


CYL. BACK  PRESSURE”='  29,531 


JA1RT2 

96.351 


mrificf  air 

.CELL  TEMP.  = 81.183 


TEMP 

91.108 


DELTAP 

0.085208 


ORFP 
53 . 1 74 


FLOW 
306 .46 


HEATER  TEMP  = 110.94 


COOLER  TEMP  = 112.24 


_N »S A-U EW IS  PRELIMINARY  OATA 


04/09/76 


CADPEI I 


LEANOUT  25  RTDC  TO  CL  APP  LOO  DEG  HUM 
EKGINE  TIMING  « 25,000 


.^0  % 


MCOE 


REC  04/09/76  17;08i59.707 
4.0000  NO.  SCANS  * 5 


EAC  SEX15 


PGM  COOS 


RDG  3142 


PEG. 


BAROMETRIC  PRESSURE  * 29. 370 


RATE)  HP.-  160.00 


HC  RATIO-  2.1250 


TEMP 


PRESS 


CFM 


PRY  FLOW 


97.737 

29.297 

189.00 

799. 29 

9.5874 

14.771 

COMB.  FUEL 

TEMP 

67.975 

PRESS 

5.4179 

DENSITY 

44.965 

TURBO  FLOW  FLOW  TRON 
61.942  60.375 

FPIP 

6.0258 

COOLING  AIR 

TEMP 

UDEL-HOOD 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

1 

98.229 

2.9605 

3.8259 

9884.6 

31.495 

62.442 

PFL-HUM 

1 

31.495 

2 

10.683 

HUMIDITY 

83.965 

X H20  VAPOR  CORRECTED  HP 
1.9281  128.69 

ENG.  CPNP. 

F/A  PRY 

F/A  WET 

EOU.  RATIO 

RPH-l 

RPH-2 

TORQUE 

BHP 

0.075536 

0.074641 

1.1274 

2431.4 

2433, 6 

260.61 

120.65 

WET  CORRECTION  FACTOR  * 0.82595  EXHAUST  MOLE.  WT. 

- 28.045 

exhaust  DENSITY  * 0. 

072614  EXHAUST  Flbw  RAfE  « 

ll97fl. 

MEASURED  CONC. 

PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRV 

£ 

CORRECTFO  CONC. 

1399.2 

TO  WET  BAS  IS 

913.69 

5.4520"  ' 

4.5331 

13.1150 

10.832 

0^2353 

0.10203 

a. 

.i.  ■■ 

HC 

NOX 

CO 

EMISSION  RATE 
EMISSION  MASS/MODE 

0.60132 
0.050110  . 

1.3016 

0.10046 

39.135 

3.2613 

EMISSION  MASS/RATEO  HP 
MCOE  EMI  S. /STD.  CYCLE  T 

0.00031319 

16.484 

0.00067790 

45.193 

0.020383 

48.531 

•k 

CAL.FuEl  AIR  OATIO  = 0;07748l 

MEAS.  FUEL  AIR  RATIO 

= 0.075536  OIFF  MEAS 

.E  CAL.  F/A 

PERCENT  - 2.5754 

CVL  TEMP  OEG.F 

CYL-l 

CYL-2 

CYL-3 

CYL-4 

406.30 

424.21 

444.  59 

448.31 

FXT  GAS  TEMP  PEG.F  EXT-l 
683.95 

FXT-2 

-454.00 

EXT-3 
774.  98 

EXT -4 
1140.3 

SEXT-1 

1350.8 

SEXT-2 

1349.3 

FNGIMF  OIL 

EOILT 

SniLT 

niLP 

MANIFOLD 

PRESSURE  - 27. 

766 

187.63 

252.48 

70.871 

OYNO  COND. 

TORQUE 

265.71 

RPM 

2338.3 

CYL.RACK 

PRESSURE  - 29. 

463 

INHUCTICN  AIR 

lAlPTl 

I AIRT2 

TAIRTl  TAIRT2 

97. 884 

97.737 

60.508 

95.321 

rPIFICE  AIR 

■ ITF”P 
89.163 

DELTAP 
0. 11 801 

ORFP 

53.356 

FLOW 

393.83 

_ _ ^ , 

CFLl  TEMP.  = 79 

.208 

HEATER  TEMP 

= 112.50 

COOLER  TFMP  =_  111 

. 06 

NASA-LEW  l.S_ 


PP.EL  IM  INARY  DAT  A_ 


0 A/ 09/76 


CAODES  I 


REC  OA/09/76  I •^?12  83A.  069 


FAC  SEX15 


PGM  C003 


RDG  31A3 


LEANHUT  25  BTOC 

TO  CL  APP  100 

DEG  HUH  =.-3'0 

% MCOE  * 5.0000 

NO.  SCANS  » 5 

- 

•vJ 

F MG INF  timing  a 

25.000 

nFG.  . RAROMFTRIC  PRESSURE  = 29.370  RATED  HP.-  160.00  _ HC 

RATIO-  2.1250 

/• 

rOMA - AID 

TEH** 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

- 

n 

97.858 

29.364 

112.57 

468.25 

5.5962  14.555 

CCMB.  FUEL 

TEMP 

70.413 

PRESS 

5.5202 

DENSITY 

44.901 

TURBO  FLOW 
38.359 

FLOW  TRQN  FPIP 

37.240  6.0402 

ct 

COPL  ING._ALR  ___ 

TEMP 

UDEL-HOOO 

DEL-HOOD 

FLOW 

REL-HUM  DEW-POINT 

- 

fc» 

98.368 

2.9275 

3.8538 

9822.7 

30.809  61.922 

?■ 

R EL-HUH 

1 

30.809 

2 HUMIDITY 

36.426  83.658 

r.  H20  VAPOR 
1.9211 

CORRECTED  HP 
69. 569 

M" 

pNr^^  rnf'D- 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-l 

RPM-2  TORQUE  BHP 

it 

0.079529 

0.078590 

1.1870 

2351.1 

2353.3  144.78  64.812 

- 

WET  CORRECTION 

FACTTiR  = 6.83578  EXHAUST  MOLE.  WT. 

a 27.718 

EXHAUST  DENSITY  - 0.071769 

EXHS UST  FLOW  RATE  - 

7121*3 

i"; 

McAQiiApn  rnMr^ 

PART  PER  MILLION  WET 
Hr  PPM  NOX  PPM 

CD  dry' 

PER  CENT 
C 02  DRY 

02  DRY 

X 

T' 

- 

rnpRFrTFn  roNC. 

1714^0 

TO  WET  0ASI S 

358.58 

6.3047 

5.2693 

12.576D 

10.511 

0.11481 

0.095957 

HC 

NDX 

CO 

. 

emission  rate  ■ 

0.43818 

0.043818 

0.30387 

0.030387 

27.242 

2*7242 

~ 

EMISSION  ~MASS/RATED  HP 
MODE  EMIS./STO*  CYCLE  X 

0.00027386 

14.414 

0.00018992 

12.661 

0.017027 

40.539 

\;y 

it 

7 MFAS.  FUFL  Air  RATIO 

= 0.079529 

DIFF  MEAS.E  CAL.  F/A  PERCENT 

a-0. 095307 

f|l''  ■■ 

r vi  rcMD  ncr  - C rvi  — 1 

CYL-2 

CYL-3 

CYL-4 

- 

»» 

363.84 

374*47 

376. 17 

379. 09 

EXT  GAS  TEMP  DEG.F  FXf-1 

EXT- 2 
-454.00 

EXT-3 

867.51 

EXT-4 

1027.2 

SEXT-1  ;sEXT-2 

1206.2  1206.5 

• 

a: 

_ENGINE_niL  - 

■ ' t 

eoilt  ,i 
188.06  ; 

SOI  1 T 

ny  1 p 

MANIFniD  PRESSURE  a 19.282 

217.79 

70.519 

I!;::.' 

•• 

DYNO  COMO. 

torque  i 

1 4Q  » ft? 

RPM 

2317.3 

CYL.BACK  PRESSURE  = 29.379 

I;V- 

_ I N.nuc  T IPM  _A  I R 

lAIRTl. 
98.221  1 

! At  RT2 

TAIRTl 

TAIRT2 

97.858 

79,968 

96.347 

ORIFICE.  AIR 

TEMP 

flfl-QAQ  ' 

OELTAP 

1.0A16 

ORrP 

53.201 

FLOW 
1 431 . 0 

■ 

„JCELL  TFMP.  = ._78.^?0  ..L, 

' r 

■ I . 

HEATER  TEMP 

= 131m 14 

COOLER  TEMP  = 113.65  . . 

■ 

I 


NA<;ft-LgWlS  PREHH  INA.RY.  oi t a . 


04/09/76  ^DDEU- 


REC  04/09/76  17:18106.072 

,EAMnUT  25-BTDC  TO  Cl  APR  ioo  PEG  HUW  = 30  X WCOE  » 3.0000^ ^ N.O^. S,CAMS_V_5 

IK'E  T IWING  * 25.000 DEG.  . BAROMETRIC  PRESSURE  g__2?.370 

_CCHB._AJR TEHP^  PR_EJLS_ 


FAC  SEX15 


PGM  C003 


ROG  3144 


_tehp_ 

98.877 


CFH 


COMB.  FUEL 


TEMP 


29.409 

press’" 


216.25 


^ORV  FLOW 
921.90 


RATE3  HP.«  160.00 

PRESS  T 
l4;'899 


HC  RATIO*  2.1250 


VAPOR  FLOW  __PRESS  TOTAL 
10.985 


DENSITY 

44.948 


CDPLING  AIR 

TEMP 

UDEL-HOOD 

OEL-HOOD ^.1 

! 

99.498 

2.9441 

3.9203 

REL-HUM 

1 

2 

HUMIDITY  r 

30.490 

0.25403 

^B3.,41l 

ENG.  COND,.. 

F/A  DRY 

F/A  WET 

EQU.  RATIO  1 

0.076851 

0.075946 

i. 1470 

wet  correction 

FACTOR  = 0. 

82701  EXHAUST  MOLE.  WT. 

" '-'part  per 

million  WET 

1 

MEASURED  CONC. 

HC  PPM 

NOX  PPM 

CO  DRY 

1345.6 

398.62 

5.9248 

CORRECTED  CONC. 

TO  WET  BASIS 

4.8999 

TURBO  FLOW  FLOW  TRON  FPIP 

72.987  70.  84^ 5.8593 


FLOW 

9853.9 


REL-HUM 
30. 490 


DEW-POINT 
62.502  ” 


1.9154 

RPM-1 
2699. 7 


154.76 

RPH-2 

2701.7 


TORQUE 

276.28 


BMP 

142.01 


EXHAUST  DENSITY*  0.072333  EXHAUST  FLOw  RXTE  « 13876. 


PER  CENT 
C02  DRY 
12. 819D 
10.602 


02  DRY 

0.066687 

0.055150 


£ 


E MISSION  RATE 
_FMISS10N  _MASS/MnDE. 
EMISSION  mass/rat  ED  HP 

_MODf  EMI  s./std._cycle  r 


HC  . I 

0.6 703 5 
0. 003351 8_ 


2.0949E-05 

1.1026 


NDX 

' 0.65825 " 
_0.  003291  2_ 
“2.057dE-65 
1.3713 


CD 


49.363 

0.24682 

0.0015426 

3.6729 


_C  AL  , FU  EL  A I R P AT  . 1 0 .=  0..0786 1 9. 


_C  YL  _TEMP;:OEG.F. 


C YL- 1 
435.07 


J‘-YL-2. 
449. 19 


MEAS.  FUEL  AIR  RATIO  =0.076851 
CYL-3_ 


OIFF  MEAS.C  CAL.  F/A  PERCENT  » 2.3001 


442.25 


EXT  ^AS  TEMP  DEG.F  EXT-1 

888.12 


EXT-2 

-437.02 


EXT-3 

866.54 


CYL-4 
448. 72 

~EXT-4  ■ 
1153.  1 


“SEXT-l 

1378.3 


SEXT-2 

13I6cl 


ENGINE_D1L 


OVN'n  CDNO. 


EOILT  . 
188.50 

TORQUE 

278.09 


SOI  LT 


OILP 


138.78 


73  .407 


RPM 

2619.7 


MANIFOLD  PRESSURE  « 28.429 
'CYL.BACK  PRESSURE  =“29.5ir 


_1ndijc,tipn  .air_ 
“OPIFICF  AfR~' 


lAlRTl 

98.963 


1AIRT2_ 

98.877 


TAIRTl 


80. 187 


TEMP 

89.953 


OELTAP 
1. 0627 


ORFP 

53.223 


TAIRT2 

95.728 

"flow 

1 443 . 9 


.CELL  TEMP..  =.  7.P.  825 


HEATER.  TFMP  _r_  U5.73 


COOLER  TEMP  = _109.70. 


_N  AS:  A-L  -H  IS  . PPELIMINARY  DAT  A. 


OA/ 09/76 


CADOEt  1 


REC  OA/ 09/76  17821837.179 


FAC  SEX15 


PGH  C003 


RDG  31A5 


ENGINE  TIMING  = 25.000 

CnMH-  AIR  TEMP 

OEG.  ' 

barometric  PRESSURE  = 29.370  RATE3 

HP.«  160.00  HC  RATIO*  2.1250 

PRESS 

CFM 

DRV  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

99.652 

29.2A2 

1B9.33 

7 99^.  9 A 

9.5513 

1A.778 

COMB.  FUEL 

TEMP 

PRESS 

DENSITY 

TURBO  FLOW 

FLOW  TRON 

FPIP 

69.359 

5.A161 

AA.926 

62.1A8 

59.958 

5.9958 

rnriLiNf^  AfR 

TEMP 

UOEL-HOnO 

OEL-HOOO 

FLOW 

REL-HUM 

DEW-POINT 

99.938 

3.0172 

3.9228 

9990.2 

29.592 

62.327 

R EL-HUM 
_ENG.,  CONO,  _ 


1 

.29 .592 


2 

18.062 


HUMIDITY 

83.580 


1.9193 


F/A  DRY  ^/A...  WET EOU,  RATI  0__  R PH-1  . 

0.07A953  0.~d7Ad59  1.1187  2A30.6 


128. 10 

RPH-2 

2A31.6 


TORQUE 

259.01 


BHP 

119. 87 


wet  CORRECTIOM  FACTOR  = 0.82335 


EXHAUST  MOLE.  WT.  = 28.093 


PART  PER  MILLION  WET 

HC  PPM  NOX  PPM 

138A.0  950Li9 

_GORRfCTEn_.CPNC._jn  WET  BASl.S,.^ 


•■i_J!;EA5URED  CONC,. 


_cn  _DRY 
5.A6id 
A.A963 


EMtSSIPM  RATP 
EMISSION  MASS/MODE 
FYISSIOM  MASS/RATED  HP 
MODE  EMI S. /STD.  CYCLE  % 


KC  

0.59390 

0.0A9A91__ 

0.00030932 

16.280 


NOX 
1.35 15 
0.11263 
0.00070392 
A6.928 


‘=_^tAL.FUEL  AIR  RATIO  = 0.077531 

meas_._ 

FUEL,.  AIR  ! 

CYL  .TEMP  DEG.F 

GYL-l 

A06.A5 

CYL-2 

A23.80 

CYL-3 

443.98 

EXT  GAS  TEMP  OEG 

.F  EXT-1 
1106.8 

EXT-2 

:A54.00 

EXT- 3 
. __J‘’0.26 

' _ ENGIME  OIL  _ 

EOILT 

187.52 

SniLT 

190.23 

OILP 

71.015 

DYNO  COMD. 

TO ROUE 
. 239.91 

RPM 

2342.1, 

- ..  ..IMQilCTinN  AIR 

lAIRTl 

99.766 

I AIRT2 
99.662 

TAIRTl 
‘ 86.' 643 

■~nplFICE-  AIR 

TE  M P 
90.524 

DELTA P 
1.0375 

ORFP 

53.185 

PER  CENT 
C02  DRY 
13.07AD 
.10. 76  A 

CO 

39.018 
3.2515 
0.020322 
A8.3B5 

= 0.07A953, 

CYL-A 

AA6.25 

FXT-A 
1179. 6 


exhaust  density  « 0.0727A0 


02,  PRY  _ 

0.11979 

0,098631 


EXHAUST  FLOW  RATE  ■ 11952. 


OIFF  MEAS.t  CAL.  F/A  PERCENT  * 3.A396 


SEXT-1 

1351.3 


SEXT-2 
1350. A 


HAMIFOLO  PRESSURE  = 27.981 
CYL.PACK  PRESSURE  =“'29'.3A9“ 


TAIRT2 

96.156 


CLOW 
1 A26.2 


X 


.CELL  TEMP,  = 80.989 


HEATER  TEMP  = 105.A2 


COOLER  TEMP  = 110.09 


JJ  AJ  ArrUF  W 15 PRELIHl  NARY.  OAT  A OA/09/_I& _£  AM-E  tl 


tP AMOUT  25  BTDC  TO  CL  APR  100  DEG  HUH  =»-K0  %, 
ENOtNP  TIMING 


25. 000 


DEG. 


ajr.  04/09/76  17i25t05.  713 

5; 0000  NO.  SCANS  * 5 

BAROMETRIC  PRESSURE  = 29.370 1^* ^ 


FAC  SEX15 


PGM  C003 


ROG  3146 


Moot 


HC  RATIO*  2.1250 


JUMP 

99.291 


PRE55- 


CFM 


DRY  FLOW 


29.374 


113.14 


471,25 


VA POR  FLOW  PRESS  TOTAL 
5.6465  14.554 


COMB.  FUEL 


CCDUNG  ..AIR 


TpisT DENSITY  fURBO  FLOW  FLOW  TRON  FPIP 

If:..  . "III.  4t..48 J7.«7 6^491. 


JIEMP 

100.32 


iiOFt -HOOP  DEL-HOJO 


2.9259 


3.8292 


_FLOM 

9019.6 


REL-HUM 
29. 573 


DEW-POINT 

■61.992 


P FL-HUM 
_ENG,_  CQNIL.- 


l 

..  29.573 


2 


humidity 

83.B74_ 


X H20“  VAPOR  CORRECYEO  HP 
1.9260  _ 70.172  


F/A  DRY  __FZA  WET E.QU.  . R AJlO_RPM-l  ___  in_RO_UE ^BHP 

0.000401  0.079528  1.2012  2354.0  2356.3  145.62  65.26 


WET  COPPECTION  FACTOR  * 0.B3980  EXHAUST  MOLE.  JT.  = 27.642 


EXYAUSr^E"NSTfY"-”0 7071572"'  EXHAUST  FLOW  RATE  * rT9¥7T 


— - PART  PER  MiLLIOM  WET  ' m npv 

CORRECTEO  CONC.  to  wet  basis LJO.U JL0L*5T3 p.p83ll5_ 


■W 


4.  FMISSION  RATE 

EMISSION  .MASS/HOOE 

EMISSION  MASS/RATEO  HP 
. .MOOE  FMI  S. /STO._  C YCLE 

<7  CAL.FuELJ*f.-'’ADn-=  0_-0.79464. 


HC 

0.42359 
0.042359., 
0.00026475 
13.934 


NOX 

0.31826 
__0. 031826  _ 
0.00019891 
13.261 


CO 


27.683 

2.7683 

0.017302 

41.195 


M EA  S.  FUEL  AIR  R AT  10  * 0 .00048 1_  D If  £ 


CYL.TFf'P  DEG.F 

CYL- 1 
364.95 

CYL-2 

376.26 

CYL-3 

377.60 

CYL-4 

377.96 

EXT  GAS  TEMP  DEG. 

F EXT-i 
1209.5 

EOILT 

187.90 

EXT- 2 
-454.00 

EXT-3 

894.46 

EXT-4 
_1005.8 

StXT"^  ScXT-2 

1205.9 f?P£.2.__ 

. _EN.G.I_NE  OIL  __ 

SOILT 

270.21 

01  LP 

■ 70.407 

MANIFOLD 

PRESSURE  = 19.3 54_ 

DYNO  COND. 

TORQUE 

150.29 

RPM 

2322,8 

CYL. BACK 

PRESSURE  = 29.457 

__  INnuCTICN  AIR 

lAIRTl 
9°. 654 

IA1PT2 

99.291 

TAIRTl 

92.960 

TAIRT2 

95.561 

npRlFlCF.  aIR 

‘ TE“P 
91.177 

■"  ■oflt'ap 

2.0459 

orfp 

53.323 

FLOW 

1980.7 

..._CELL  TEMP,  =.  .0.1. 

069 

.HEATER 

TEMP  = 113.08, 

COOLER  TEMP  *_  108. 2.8 

WflSfl-tFWI*;  PRFHHINAftY  n&TA  0A/09/7lL  CADOEI! ; ^ JR  EC  _Q.W  Q9/J6,  _17  r3Ll3-?Jtl90- 

f 

LF&MnUT  ?6  BTDC  Tn  CL  APP  1 00  DEG  HUM  ^ 30  T HCOE  = 3.Q0QQ._  .„._NQ  5 

FNniNF  TIMING  = ?^. OOP  nPr;.'  RARPMFTRIC  pressure  *_2,9,.370  . R ATE  0. . H P QO iC^RAT  I 0»  ,2. 1250.  __  _ 


fPMB.  AIR TFMP PRF^S  CFM  DRY  F.tnW  yAPJ5R._FL  OH.  . PRESS  .TOTAi-  

98.A0Z  29.337  215.31  915.99  11.035  14.888 


COMB.  FUEL 

TFMP 

68.386 

PRESS 
5-.37-i6 

DENSITY 
-44..  9-5  4 

TURBO  FLOW 
_.6J.370 

FLOH  TRON 
65,506  

FPIP 

_5,9S79_  .-  - 

rnoi  ING  AIR 

TFMP 

...  UDEL-HOCD  . . ■DE.L-HOOD. 

_JF-LOW  __ 

-HELtHUN  -l 

DEW-POINT  _ --  . 

98.756 

3.0014 

3.9211 

9961.0 

31.243 

62.787 

P EL- HUM 

1 

31-243. 

2 

19.810 

HUMIDITY 

84,331_. 

* H20  VAPOR 
1,  9366.  . _ 

CORRECTED  HP 
_ 154.17-  

FNG.  CONn. 

F/A  DRY 

F-/A  -WEI 

-EQU.  ..RA,Tl.a. 

RPM-1-- 

..  RPM-2 

.-TORQUE,  ..  BHP  ...  . - 

0.071513 

0.070662 

1.0674 

2688.9 

2690.2 

275.60  141.10 

WET  CORRECTION  FACTOR  = 0.82431  FXHAUST  MOLE.  HT.  =28.385  EXHAUST  OENriTY  * 0.073496  EXHAUST  FLOW  RATE  = 13504. 


PART  PER  “ILL  I ON  WFT 

___ H EA SttR ED .C PNC.  HC . J>PM NPX  P PM_ .._„.C0  OR V 

M07.0  921.  19  3.5864 

CORRECTED  CDNC._TD.,WET  BASIS ! 2.9563 

Hi_ ;__Nox;.. . CO  . . . 

0.53669  1.4804  28.984 

0..il026815. .0.007401.9,---  .0.14492_,_  . - . 

1.6772E-05  4.6262E-05  0.00090575 

n.8R771  3.0841 2.1565  ^ — — 

CAI  .FllP|  AIR  RATIO  = 0.073736  HE.AS.  EUE.L  AI R RATIO  = 0.071513  OIFF  . MEAS  ,.S_  CAL.,  F/A  PERCENT  * 3.1084 

CYL  TEMP-DEG.E. -._CYJL=1; __CYL-2 Cy_Lr_3,:- CYL-4  ..  . 

440.45  453.22  447.18  451.86 


FMISSICM  RATE 

EM1SS10M_...MA  SS/MOfiE. 

EMISSION  MASS/RATED  HP 
_M.CD£.  F “I  5.  /«;Tr).  rvri  f f 


PER  CENT 

CC2  ORV  „ 02  DRY  . 

14.1570  0.10621 

11.670  0.087550 


,FAC.SEX15  _PGH  C003 .RDG_3i47 


F XT  GAS  TFMP  deg. F E XT-1  EXT-2  EXT-3 

. ..  _ 1168.0-  -47.497  1156.8 

EKGI^'E  OIL  _...  BOILT  ..SOILT  . . ORP 

188.47  194.29  73.263 


DVNO  COND.  TORQUE  RP“ 

_ . - 269.  38  ._  - 2628.9 

INDUCTION  AI-P. - lAIRTl  lAIRT?  TAIRTI 

98.515  98.402  78.445 


PPIFICF  air’  TF“P  riELTAP  ORFP 

89.382  0.067907  53.233 


.CELL  TFMP.  = ..7.9_,12H  HEATER  TFMP  = 119.40 


FXT-4  SEXT-1  SEXT-2 

1263.6  - 1415.5  1412.9 

manifold  pressure  = 28.476 

CYL. RACK  PRESSURE  = 29.548 

TAIRT? 

96,353 

FLOW 

255.49 

COOLER  TFMP  = 111. 87 


blh 


__  JLEC_04/:09/.T«l.  17;37:  10.903 
_»_5tOjO(),.0 NO.  SCANS  « 5 


PGM  C003 


RDG  3149 


COMB.  BIFL 


PFL-HUM 


ENG._CfltlIl.- 


TCMP 

97.737 


98.817 


29.372 


PR  ESS 


2.8974 


rPH 

114.35 


DENSITY 


PRESSURE  *,29.375 

QRY  FLOW S 

476.43  : 


. RATEO  HP.*  160.00 H?_RAII  2._l25p_ 


VAPQB  ,FLOH_-.tR.ESS_TQT.A|-_ 
5.T160  14.5S3 


TURBO  FLOW  FLOW  TRON  FPIP 

,37.258 ^.34.529 5..0717 


JlELr-HQQD FLOW  , REL-HUM DEW-POINT 

3.8461  9765.7  31.038  6^.027 


humidity 

__J3,.984_ 


X H20  VAPOR  CORRECTED  HP 


1.9286 


,£/.A_DPY_ E2A.  HEI_ 

0.072686  0.071824 


JDU._RA.T1.Q_RPM-1  .. 
1.0849  2357.5 


70.216 

.RPM-2 

2359.6 


TORQUE 

145.75 


8HP 

65.423 


WET  correction  FACTOR  * 0.83204 


EXHAUST  MOLE.  MT.  = 28.285 


PART  PER  million  WET  PER  CENT 

MFA6llPFn  rnwr.  HC  ppm  NQX  .EP?1 CO. DRY  , C02  dry 

1199.0  757.88  3.4995  14.141D 

rnRRFCTFn  CONC.  to  wet  basis 2.9145  11.777  . 


EXHAUST  density  » 0.073235 


.02  PRY 
0.22384' 
.0.16642. 


EXHAUST  FLOW  RATE  » 7056.3 


EMISSION  RATE 

__EMlSSIQN_MASS/MaDE 

EMISSION  MASS/PAT ED  HP 


_HC ^ mx ...cn 

0.30373  0.63638  14.931 

.0.030372 0.063635.  1.4930 

0.00018983  0.00039774  0.0093315 

J9..99ia.. 25.515., 22.218 


CAL.  FUEL.  AIR  .RAT  10.  =..0.073290.,.  MEAS.  FUEI AIR  RATIO  * 0.072686,  DIFF  MEAS.G.jtAL.  F/A  PERCENT  ■ 0.83192 


C YL  TEMP  DEG.  E -ilYL-1  . 

373.16 


_j:yl-2_. 

384.72 


EXT  GAS  temp  DEG.F  E XT- 1 EXT-2 

. . . ..  1597.8  ...  .-^39.26. 


...  ENGINE  PIL 


OYND  COND. 


.INDLICTIDN  AIR 


trihcf.  air 


EDILT ..SOILT 

188.01  214.36 

TORQUE  RPM 

.139.90 2333.6.. 


!A  iRTi 
98 .UOl 

Tp«.'p 

89.931 


I A1 PT2 
97.737 


DFLTAP 

1.0636 


j:.YL-r.3  _ 
387.73 

1141.1 

01 LP 
70.719 


TAIRTl 

78.365 

ORFP 

53.229 


CYL-4 
389. 11 

EXT-4 

1111.9 


SEXT-l 

1266.0 


SEXT-2 

1266.5 


CELL  TEMP,  =,  80.037 


HEATER  TEMP  = 121.95 


manifold  PRESSURE  * 19.661 


CYL.BACR  pressure  » 29.394 


TAIRT2 

95.409 

FLOW 

1444.5 

COOLER  TEMP  = 109.18 


! 


tiAS^LEHLS eP£L.L*UNABy__DAIA 04/09^7.6 CAnOEI  ! ■ _ REC  04/09/76  17:4l  :35«429 

— L£A?!Qm-25-BLTDC...JQ_CL.  APR  100  PEG  HUM  »'  3 0 % MCDE  = 3_^00Q0 NO.  SCANS  ■ S 


_FAC  SEX  15 


PGM  C003 


RDG  3150 


CJDML._Alfi. 


COMP.  FUEL 


j:LD.QLlN.tJLlfi_ 


REL-HUH 


_ .-£NG....CCMO^. 


_aAmw.etlLC_P.BES  SURE  = .29.370. 


temp 


_PAES.S_ 


JCPJL. 


99.102 


29.389 


215.80 


. OR.X-  FLOW 
919.71  • 


_ _ R A.TE.3.  .HP . 1 60. 00 . 

..VAPOR.  FLOW_PRESS„TnTJlL 
11.133  14.897 


HC  RATIO*  2.1250 


TEMP  PRESS  DENSITY'  TURBO  FLOW  FLOW  TRON  FPIP 

J0.«529  _S..3t24 -44^8.9.7..: 6.7.938  ' ._66.073 _5..96l3 


TEMP 


99.990 


_UD.E  L=HQCD_ HE  L=H  ODD  . 

2.9790  3.9056' 


_FLOW  . 
99 19. '2 


R EL-HUH  . .. 

30.751 


J)EH-POINT 

62.937 


1 

J.3ul7J5JL 


2 

_LUa.9L. 


HUMIDITY  X H20  VAPOR  CORRECTED  HP’ 
_84jI31_  __.1.9457  . ..154.71  . , 


JE/A_DRY_ P./A..  HF.I_  _^._.EQU.  BATI  O_RPM-l  • 

0.071841  0.070982  1.0723  2695.5 


RPM-2 
2697. 4 


TORQUE 

276.24 


BHP 

141.77 


wet  CORRFCTION  FACTOR  * 0.82692 


EXHAUST  MOLE.  WT.  = 28.357 


EXHAUST  DENSITY  * 0.073423 


EXHAUST  FLOW  RATE  » 13577. 


PART  PER  MILLION  MET  PER  CENT 


__.il'.EASUREO  CONC.  HC  PPM 

_NOX  _PPM_  . 

.CD  dry 

C02  DRY 

02  DRY 

1129.3 

1033.7 

3.50  74 

14.2120 

0.12  6 87' 

_ CCPPECTEO  CONC._XO  WET  .BASIS 

. _ 

2.9003 

11.752 

.0.10491  . . 

HC  . _ 

-NOX  . . 

-CO 

• EMISSION  RATE 

0.55047 

1.S702 

28.589 

EM  ISS  ION  MASS/MOPF  

.0,0027523..„ 

_ 0.0063509., 

0.14295 

EMISSIO.M  MASS/PATEP  HP 

1.7202F-05 

5.2193E-05 

0.  00089341 

_MDDE  EMrS./STD.  CYCLE  X 

0.90537 

3.4796 

2.1272 

CAL.FufL  A_IR_HATJ.n  ,=  0.073530 

. . M EAS  . ..fuel  , A I R , R A T 10 

= 0.071841 

OlFF  MEAS.e,  CAL,  F/A  .PERCENT  = 2.3506 

CYL  TEMP  DEG. f CYL-1 

_CYLt2 

CYL-3 

CYI.-4 

428.63 

443.69 

437.  70 

436.42 

EXT  r.AS  TEMP  OEG.F  EXT-1 

eXT-2 

' EjTT-3 

FXT-4 

SEXT-l  *sTxf-2  ' 

' '1246.3  ' ■ 

72.898  . _ 

1148.0 

1292. 2 

1415.3  1412.6 

..  ENGINE  OIL  Fnii  T 

SOILT  . _ 

niLP 

manifold  pressure  = 28.419 

188.37 

227.  70 

73.363 

PYNO  eONO.  TnppDF 

RPM 

CYL. BACK  PRESSUPF  = 29.523 

- . 270.70 

2599.5 

INDUCTION  .AIR lAIRTl 

lA IRT2 

TAIRTl  TA1RT2 

99.179 

99. 102 

87.111 

95.669 

ORIFICE  -AIR  ~ TFMP~ 

DELTAP 

PREP 

FLOW 

..  _ '>0.62,9 

2.  075$.„. 

53.226 

1995.3 

. ..CELL  TEMP.  79,_605  , 

HEATER  TEMP 

.=  116.25 

COOL  ER 

TFHP  = 108.04 

V 


Mt«:A-LCut<  pRFttMINARY  DATA QVQ9/74 _tAP.P.yX 


j pAMniiT  BTpC  TO  r.l  APP  IQO  PgR  HU>1  — 

c>,r,MP  T.M.Mf:  /?5.000 


rCc_P^ZQ?/!7<Li  7^*5 
V«.POOO ^Ng«_  SC  AN!.S_«_-S- 


SEXl^ 


PGM  C003 


RDG  3151 


RATED  HP^f._l60.00, 


HC  RATIO*  2.1 2JSQ. 


CPMP.  Algj 


fFM  PRY  FLOH  VAP0R_.FL0><_  .PRESS-TOTAL. 

99.869  T9.320  “ T26,.67  9.9658  19,792 


TP*P 


J!&£Si. 


CC^P.  FIIEL 


TFMP 

70.84JL 


PRESS 

_5..93a5. 


OENSITY 


TURBO  FLOW  FLOW  TRON 
_59.I83 5.7.990. 


FPIP 

_6,06.54_ 


' CDOLIHGLAm. 


_ _UiDE.L:=HaQQ DEL.-HOaD.  - -FLOW 

I iao.32  2.9533  3,8796  9871.1 


JEEP- 


REL^HUM 
29. 71 5 


OEH-POINT 

62.622 


PEL -HUM 


\ 2 ^ humidity  % H20  VAPOR  CORPFCTEO  HP 

pO,7|5  18.928  ^9»38R 1(.93.7« — _ 130,  30  


j/jt-PRY  F/A  met ^_EQU._  RA-Il  0-  .PPM-l 

0.070148  0.069313  1.0470  2442.7 


.PPM-2 
2444. 2 


TO^IQUE. 

262. 05 


BMP 

121.88 


WEtT  CORRECTION  FACTDP  « 0i.82036 


EXHAUST  MOLE.  WT.  = 28.503 


EXHAUST  PENS ITY-  6.073802  ^EXHAUST  FLOW  RATE  - 12121. 


part  per  million  wet 

MEASURE!! HC_P-Pii ^’2^,-“---- ' 14  042^ 

---  1010.4  1503,9  3.6586  „ 

...CORRECTED  CQNC.._tO  WET_BASLS  .3.0013..  1,1.520 


02  DRY 

0.29653 

0.24326. 


EMISSION  RATE 

JE“I5SIQN,  M-A-SS/MPPE. 

EMISSION  MASS/RATEO  HP 
UPPP  FMT«;./«;Tn.  CYCLE_g 


HC  

0.43970 
-0..  .03  66.42— _ 
0.00022901 
_L2.0ii. 


NOX 
2.1695 
_ 0.1 8.0.79 
0.0011299 
25.328 


CO 


26,413 
2.20i;i 
0,013757 
.32.755  . 


„CAL.EUEL  MR.. P.AT.m_=.  0.073258 MEAS.,^L.  A .R  RAT,n  = 0.070148..  D.i.F.E  HEAS...S..CAU  F/A.  PERCENT-.^^  ^ 


CYL  TEMP  OSEG.F £YJL=Ji_._ 

420.80  439.35 


-C.YU-3 

441.31 


EXT  GA5  TEMP  DEG.F  E XT- 1 
682.12. 


.ENGINE  CIL- 


E01LT  . 
197.57 


EXT-2 
.-4.5  4. 00. 

SniLT  . 
177.21 


EXT-3 

_e61.24., 

OtLP 

71.043 


CYL-4 

442.32 

’EXT-4 

1191.4 


SEXT-l 
1397. 1 


S EXT-2 
1395.6 


RPM 
2383.0. 

IMPT2.. 

99.869 


TF  MP 
91.186 


OELTAP 

1.0475 


TAIRTI 

69.354 

llRFP 

53.201 


MAHIFOLP  PRESSURE  = 28.250. 
"CYL.BACK  pressure'  =”29.459 


TAIRT2 

96.032 


FLOW 

1432.1 


CEIL  TE‘'P. 


81.465 


HEATFR  TEMP. = 106.33 


CODLER  TEMP  » 110.33 


■ Wfr 


MACA-LFwIf;  PRFI  IMtMABY  DATA  04/09/76  CAODEft R EC._0 V_0?/.74- 


_fAC_sexi5__ 


PGM  C003 


RDG  3152 


* L£At!£lLL_25_JG[££- 

s 

TO  CL  APP  U 
7*5.  non 

in  aeG  HUW  g 5U  ^ nutJC  ■»  ^ 

DEG.  ' BAPOMETRLC  PRESSURE  * 29,370„  RATED  :HP.»  160.00.  HC 

RATIO*  2 

• 1250 

TPMP 

DRESS 

r.FM 

DRY  FLOW  VAPOR.  F.L0M_..PRi5.S-JO-TAL 

... 

* - LU^n*  Al*^ 

99.559 

29,379 

114.38 

476  *.‘40  5.7211  14.555 

COHB.  FUEL 

TEMP 
73 .751 

PRESS 

5.5457 

OENSITY 
4A_,9LL2. 

TUPBO  FLOW  FLOW  TRON  FPl’p 

..37,,457_...  . .-.35.488—, 6..10B9._ 



— - 

•T 

'•  rrm  iwr,  air 

t£ME 

UDE 1 ^HOOD  DEL-HnOJI 

-FLOW  ...  PEL-HUM —DEW-POINT. — . 

9755. B 29.403  62.057 

... 

130,87 

2.8921 

3.8082 

, . . 

PEL-HUM 

1 

26.403 

2 

£U6B.0Q2_ 

HUMIDITY  t H2Q  VAPOR  CORRECTED  HP 

84.064  l'.9304._,  _69.691. 

„ . . .. 

FfT.,  rpAiD- 

. F/  A DP5L. 

_E/A  HE.T_ 

EQU.,  RATIO. 

RpM-1  ..pPM-2  TORQUE  . _ . BHP 

2355.9  2357.2  144.45  54.795 

- 

0.074491 

0.073607 

1.1118 

EXHAUST* 

FLOW 

WET  CPRRECT'IOM 

FACTOR  = 0. 

841 88  EXHAUST  MOLE.  WT. 

* 28.132  EXHAUST  DENSITY  • 0.6*72840 

HEA^gPED  r.fiN r . 

PART  PER 
HC  PPM^ 

MILLION  WET, 
. Nax.ppM„ 

CQ..ORY  - , 

PER  CENT 

C02  DRY  ..02  DRY  

_ CORRECTED 

1210.5  749.37 

. TO  WET  PASI S 

3.5183 
2.-9620. 

14.1400  0.25407 

,.11.904  ..  0.21389  . 



.NOX  .... 

-CO  - 

EMISSION  RATE 
EMISSION  MASS/NDOE 

0.30881 

.0.030,88,1, 

0.53368 
0.063368  . 

15.281’ 

, 1.5281  _ - 

EMiSStON  MASS/RATEO  HP 
. ' unnc  cute  /CTn-  rvriF  * 

0.000193Q1  0.00039605 

10.158 2ii,A03. 

0.0095506 

_ 22.740  - — • 



. . ..... 

vCAL,FUEL  .AiR...RAIijD_--Q*:073233.  ...  MEA5... 

..EUEL.AIR  .RATIO 

= 0.074491  OIFF  MEAS.t.C.AL,  F/A  PERCENT 

=-l ,6898 

rvi  TFMP  nFft.F 

GV!-l’ 

_CYL“2,. 

CYL-3 

CYL-4  

. 380.07 

395.07 

392.51 

390.10 

EXT-4  SEXT-1  ' SEXT-2 

1179.7  1265.4  1265.6 

EXT  GAS  TEMP  OEG.F  FXT-1 

EXT- 2 
. -187. U 

EXT-3 

-12.43.6 

FNGTME  niL- 

EnrLT.,„ 

SDILT  „ 

. ; niLP 

MANIFOLD  PRESSURE  = 19.685' 

IRP.U 

206.43 

70.751 

. 

' ~ OVNO  cnwn. 

TORQUE 
„..14  3.83 

RPH 

„ 2307. 0-- 

CYL.PACK  PRESSURE  = 29.441 

INniJCTlPM  AIR  . 

lAIPTl 

09.869 

lAl PT2 
99.559 

TAIRTl 

80.882 

TAIRT2 

95.627 

OPIFfCF'AIR 

TEMP 

91.630  , 

OELTAP 

1.0585 

np.r-p 

, 53.237 

FLOW 

143  8.9  - 

T106.  0 


OS 


CFLL  Te^'P.  = 


CODLER  TEMP  = 106.67 


80. 508 


HEATER  TEMP  = 112.23 


= J NASA-LFWI^  PPEH**»MARV  data  0»/Q9y7»  . C*00-gU- ft EC  04/ 09/ 7*-  .17*51  *2 9,4 09„ 

• _JL£-At.'QUX_2?  "TOC  TO  Cl^tPP  "PS  huh  !iC!lE-»  A.*^0000 ^NQ,„ SC ANl_i„5. 

RATE9  .HP.?  _l.6Q,0p_ 


FAC  SEX15. 


POM  C003 


ROR  3153 


HC  RATIO-  2.1250, 


• ENGINE  TIMING 

1 

TFRP 

»cv>.  - 

PRESS 

r.FM 

,I>RY  F.LOH  _ 

_ VAPOR.  FLOW 

PRESS  T.0TAL„  

14.778 

100.36 

29.363 

194.64 

822.29 

9,9139 

CO«e.  EUEt 

TENP 

PRESS 

5.4266 

DENSITY 
_44..a62 

TURBO  FLOW 
_5J!.59l 

FLOW  TRON 
„57.765  

FPIP 

j _6,0l0i  „ 

rnni  ING  AIR 

TEMP 

._liOEL-HDJDD D£L-HOQn_ 

_FLOH  ... 

..RFL-HUH.  _ 

OEW-POIIIT  . 
62.597 

•i  ' 

100.64 

2.9461 

3.8312 

9857.6 

29. 254 

PEL-HUM 

1 

79.254 

2 

ll.373_ 

HUMIDITY 
0.4.394. 

X H20  VAPOR 
.1,9380 

CORRECTED  HP 

, 128.41  ....  ....... 

«» 

FNR-  rPWf). 

E/A  .OP.Y_ 

..  _E/A  WET__ 

FQU.  RATIO.. 

RPM-I  , _ 

, RPM-2  

TORQUE  . .BMP 
258.88  120.04 

DENSITY  - 6.6‘73780  EXHAUST 

0.070248 

0.069411 

; : • : ' 1 

1.0485 

2435,3 

2437.4 

WET  CORPECTION 

FACT:3R  *=  0^ 

62330  EXHAUST  MOLE.  WT. 

= 28.49’5 

EXHAUST 

FLOW  RATE  - 12062. 


“ f>A«T  REft~«!tL!nN  WF.T  PPR  CENT 

...J'EASJUREQ „NDX  e|1—  - CO_OR^  — 

956.09  1561.2  3,5909  13.991 

_...,Ct)RRECTED.  CQNCW,JtC.  WET  3ASIS  „^.9564 


_ 02  ORY 
0.36620 
0.30149. 


.C 


'ii.-. „„hc. :._:-:Nnx ::  • ........ico 

EPfSMOr  RATE  - U 0.41403  2.2409 

_EMissirYi  _ MASSiiiEioE.  — . 0.Q345Q1 

emission  rMASS/PATFO  HP  ■0*00021564  0.0011672 

JI'O'JG.- FMlS.ySTD.  CYCLE-j?— — lll,.15Q 7.>  .610^ 


25.891 
2.1575  . 

0.013485 
. 32 .106  _ 


CACFUEU^AIR  patio  = 0.072971..  . NEAS...EUEII  Alft  RATIO  = 0.070248  . OIEF  MEAS.E  £AL.  f /A  PERCENT  - 3.8755 


rvi  rcMD  nc/t.P  r Yl  — 1 

CYL-2  _ 

C-YL-3._  _ 

__  CYL-4 

. ..  — 



411.99 

429.72 

427.49 

425.72 

SFXT-l 

1383,0 

s'eXT-2 

1381.0 

EXT  GAS  TEMP  PEG.F  EXT-1 
864.09 

EXT- 2 
-454,00 

EXT-3 

843.38 

EXT-4 
1239. 1 

ENGINE  OIL  _ EOILT 

187.78 

soilt  . 

223.55 

01 LP 
71.191 

MANiFnin 

PRESSURE  * 

28.123 

DYNO  rOND.  T'^FOIIE 

..  .....  258.62 

RPM 

2368.1 

CYL.BACK 

PRESSURE  - 

29.479 

INOtCTlPN  Afo  . laiPTl 

100.46 

IAIRT2. 

100.36 

TAIRTl 

114.87 

TAIRT2 

96.113 

PRIFICF  AIR  temp 

°1.57fi 

”oelta"p 

0.060107 

OREP 

53.273 

FLOW 

255.60 

CELL  TF MP.  - 81,476 

HEATER  TEMP  = 118.92 

COOLER  TEMP  - 

112.35 

MASft-LEWlS  PRPIIMT»'»RY  DftTA. 


n4/Q«>/T<.  CADOEll  JREC_M/  Q?t7A  _1 8*-3ii-2 


FAC  SEX15_  . .WH  COpjL ROC  3155 


1 t T too  nPG  HUM  « 30  T 1 

1/2  T CIO  MODE  * 2,Q.0C}11_ 

PiariMF  TIMING  * 

25.000 

riFO-’  RAROMEIRIC  PRESJSURE 

r r*Mn . Ai  ft 

TFMP" 

PRESS 

cem 

_PRY  FLOH 

99.171 

29.363 

19.713 

80.282 

COMB.  FUEL  : 

TEMP 

; 76.696 

PRESS 

OEMS ITV 
-J44.J35 

TURBO  FLOW 
.,7.4023  - 

TPMP 

HOEL-HOOD— 

-DFLrHOO.n 

-FLOW  

1 98.687 

hO. 064208 

0.81560 

o.coooo 

PEL-HUM 

1 

30.531 

2 

15,832  .. 

HUMIDITY 
_87,UJL 

* H20  VAPOR  C 
_2. 000.1... 

EKT.,  tOMO. 

F/AORY_ 

F/  A HE1_ 

_EQU,-RA11Q_.PPM-1-.  — 

0. 079079 

0.078107 

1.1B03 

1 19H  ./ 

WET  CORRECTION 

FACTOR  * 0, 

83570  EXHAUST  M3LF.  HT. 

= 27.7*54 

MP&piiRFn  rONC. 

part  PER 
HC  PPM 

HILL  I ON  WET 
wnx  PPM 

_£fl_PRY. 

PF^<  CFNT 
_C02  ORY  

^•r^aocirtch  rnwr 

2667.3  47.751 

rn  u FT  OASIS 

5.7988 

_4.J»4,6l  __ 

12.9340 
_ 10. 809  

HC_. 

N.nx..„  

_co  

"^ehisSiom  rate 

EMtSSIdM_.»!ASSZllDPt — 

0.11676 

_.-_a,.02  1 40.1_— 

0.0069305 
a.  30. 1270  6- 

4.2902 
0.78653 

It. 006.9158 

RATED  HP.«  160. 00, 


W RATIO*  .2*.l?50. 


^APOR  Ftaw P_RESS_T0IAL. 

0.99895  14.426 


6.3485  . 

RFL-HU'1 

30.531 


1.7691. 

RP»*-2 

1199.9 


FPIP 

6.1326  . _ 


_OEW-POINT 

62.792 


TORQUE. 

7,2340 


RHP 

1.6504 


exhaust  biVSiTY  » O.OTIBM  exhaust  fLoM  rate  ■ 1219.4 


02  DRY. 
0.17080 
0.14273 


r . I J J I ^ 


■7.Q412- 


JL.  5224.1- 


_U.704 


..  f AU  .FUELAI2  .RMlI!_’E_0.Pi8,644_. — MEAS-.i-_EU£L_4IR-RATJQ  _=  0.Q7907.?_  . ,0.lFiJ1EAS..*6_£AL,«_F/.A...PERCENT. 


CYL  TEMP_nEQ,E_ .CYJL-l 


230. 79 


_CYlr2- 

292.20 


_CXl.-3- 

284.33 


CYL -4 
283 .49 


EXr  GAS  TE«P-DEG.r  PXT-1 
, 1735.4 


EMPIRE  aiL. 


.FCUUt 

144.00 


FXT-2 
-390. 54 

_S0ILT_ 

295.86 


EXT-3 

r454.00 

j;'fLR  . . 
57.258 


EXT- 4 
318.40, 


SEXT-l 

417.41 


SEXT-2 

412.56 


nY^o  mnn. 
lATIICTlOM  AIR 
nPiriCF  AIR 
CELL  TEMP.  * 77.502 


TOROUE 

8.0216 


I a !PTl 
100.27 

TEMP 

89.914 


PPM 

1198.1 

I MPT 2. 
99.171 

OELTAD 

1.0948 


TA IRTl 
107.22 

“np.pp 

53.187 


.MANIFOLD  PRESSURE 
"CYL.BACK  PRESSURE 


TAIRT2 

102.79 


8.0536 

29.547" 


FLOW 

1465.3 


HEATFR  TEMP  = 152.40. 


COOLER  temp  * 118.61 


feh 


^ PBPI  IHTNARY  OATA 0^/>Q9/26 ?1AI’31E1J: R£it_A4^Q9a6 

iPtNoiiT  ?«;  BTnr.  .t  r.  t too  nFG  huh  » rq  y 1 ' V/?  T CLP  mQPE 


FAC  SEK15_ 


PG*^  C003 


ROG  3156 


_£?< e.l MF  TIMING  ^ 25.000. 


:qii<r.  Ain. 


TE»<P- 


npr..  RARnMFn  !£._?? E.S SUP E . = „Z9.f  M8 

PPE-SS _C£»i 


^NO.,_.iC  AJiS  y...5 — ^ — 
RATED  HP.^  l&O.OO 


HC  RAT  !,(>.?. 1 250 


98 .All 


29,360 


20.159 


DRY-  Ptnvi- .yjiP.QR -£t OH  _ -RRES S_TQTAL- 

82.597  1,0259  IA.427 


CO^B.  FUEL' 


TEMP 

■■76  *67.9  . 


PRESS 

_5l.J361- 


DEMSTTV  TURBO  FLOW  FLOW  TRON 

44.735 7.3A75-  .._6.3156 


rnpi  IMG  A IR 


iinPi-HnOD  DEl^OQ-D' ftOW 


98 .825 


-0.05A521 


0.85269 


0.00000’ 


REItHUU,. 

31.186 


FPIP 

.6,1485 

J)EW-P01NJ. 

62.742 


p Ft  -HUM 


■31.186- 


_La,jD96- 


HUMIOITV 

__£4.^9L-.. 


? H20  VAPOR  COP.RECTEO  HP 
1.9964.L  — -1.4930 


£Nh._LQKtl,- 


F/A  PRY  _E/-A_HEI_ 


C. 076463 


0.075525 


Foil  ,-.RAHtl_RPM-l.L 
1.1412  1199.0 


-.BPM-2  . 
11-98.8 


-JOPQUE  — 

6.1756 


JIHP-  . 
i .4098 


WFT  CORPECTION  F.«''j;9R  = 0.82306 


FXHAUST  MOL.pT~WT.  = 27.9sF  EXHAUST  DENSITY  * 0.072416  EXHAUST  FLOW  RATE  - 1242.0 


_M£ASU9.£n  CQNC.- 


PART  PFR  MILLION  WFT 
Hr  PPM  NOX  PEEL 


2577.5  48.483 

-X  CP. P E C.T E 0-.  CQMC.  .TO  -UET-flAS  IS.^ — 


-XQ-DRY- 
5.  8475 
_4.8120._ 


PFR  CFNT 

C02  DRY 

12.0980 


02  UY  _ . , 

0.15314 


.10.616  —0.12604.-  — 


-HE  ..-.1. 

AJOX 

-CO 

' ... 

EMISSION  RATE 

0.11492 
0,fm574ft  V 

0.0071655 

_XL.!lQQi5a28- 

4.3396 
- -.0.216.98 

. - - - - 

- 

F M I S S I Uri: n A ^ a 4 r Liur- 

EMISSION  MASS/RATEO  HP 

3.5913E-05 
1 .S9XJ 

2.2392E-06 
_!1.1.4.9,28  — - 

0.0013561 

3.2289  — — 

■ 

TAI  -Flici  &1.Q  PATI(1_=  Q.-0787.82 

MEAS...-EUE1—AIR  PATIO 

= 0.076463—.  DIEF  MEAS.E-CAL. 

E/A  PERCENT  = 3.0324 

- 

_-.CYL  TEMP-DEG..E- 

r Y{  -1 

ryi-2 

-CXLj;3  , 

CYL-4 

281.99 

293.51 

235.23 

284.59 



- 

ext  GAS  TEMP  OEG.F  EXT-l 

1089.2  - . 

6X7-2 
z338,32.  . 

EXT-3 
-.if 54.  00 

EXT-4 

-320.51 

SEXT-1  SEXT-Z 

,416.69  , 412.02 

--- 

« F NnT  NF  PT  L 

FOILI  

..SOlLT - 

.PILE  - - ... 

I'ANIFOLD 

PRESSURE  = 8.0747. 

144.00 

-16.753 

57.258 

.. 

, ' — 

- . - . - *- 

CYL .RACK 

PRESSURE  = 29.350 

PYNO  CONO. 

TORQUE 
. 3.  0675 

rtpM 

1189.4  . 

INnijCTION  AIR 

lAIRTl 

lAlPT?  , 

TAIRTl 

TA  TRT2 
99.456 

99.455 

98.411 

105.74 

ORIFICE^  air 

TF‘‘P 

89.P66 

QELTA^P 
2,06  84 - 

PREP 

53,160 

FLOW 

1993.1 

• 

f,FLL  TFMP.  ? 

77,608 

HEATER  TEMP 

= 141.93 

CnnLEP  TEMP  = 97. 085 

K’«*-LfWlS  PRELlMINaRY  OAT/L 


n4/no/7ft  CAODEH  ,_,pEClp^/Q9/7jLjJi38  ?AC,_SfJ(  15. 


PRM  C003  ROG  3157 


,P».f.iT  RTnr  r e T mo  peg  hum  - T 1 1/2  T CLQJlP-D£-S-7 .QPPO_._ 

__£JiO t Nf;  » 2S«!?Qn  ocr.,  — ; barometric  ..g&l; S SMS- — 2^»i-3fe0_ 


NO  . SCANS  » 5 


RATEO  HP.«  160«00 


HC  JH  AL*J>5  _? 


TEMP 

PRESS 

OEM 

_._JDLR.y.-ELOW 

96.465 

29.359 

12.301 

50.071 

COMB . FUEL 

TEMP 

74.915 

ORESS 

5.B101 

DENSITY 

44.781 

turbo  FLOW 
3.9732 

rnni  fMn  AfR 

• TEMP 

UOEL-HOOO . 

__DEJLrHnnp. 

FLOW  

/ 97.417 

-0.045942 

0.86072 

0. 00000 

P.  EL-HUM 

1 

33.029 

2 

48.047 

HUMIDITY 
86.8  23 

% H20  VAPOR 
L.9937 

pwn.  rnf'D- 

F/A  ORY 

E/A  HEI 

EQU^_P.AU(L_RPMrl  - 

0.069688 

0.066834 

1.0401 

tZdm 

met  CORRECTION 

FACTOR  = 0. 

84390  EXHAUST  MOLE. 

HT.  * 28.471 

PART  PEP 
H*.  PPM 

M ILLION  WET 
NOX  PPM 

f,.n._PBY.._ 

PER  CENT 
. C02.  DRY  __ 

13736.  25.975 

COORPCTEO  rONC.  TO  BET  BASIS 

2. 4820 

2,.sm&^ 

12.9020 
10.888  „ 

yAPOR JpLQ!!l  PRESS  TQ_TAJL_ 
0.6210A  14.421 


3.4893. 


FPIP 

6.1428 


REl-HUM 
33. 029 


_OEW-POINT 

62.692 


.0,21615.. 


621.36 


JORQUE_ 

1.7252 


_BHP 

6.20442 


EXHAUSrbTNsTfv“'lf.073719'^"  FtOH  R4TE  - 734.97 


2.7816 


EMI  SSI  ON  RATE 

' FMKCtnKi  mass/node 


EMISSin»!  MASS/PATFD  h® 

Mpn C r.vri  F 7 


Nox_ _£.n  . _ 

o'.00227l8  1.1176 

E-05 Q.  01 86  27 

3’.  7754^-05  2.3664E-07  0.00011642 

I .QR70 Q.,Q.l5J7jL6.— 0 .27719 


r Yi  -1 

CYL-2 

CYL-3 

CYL-4 

238.82 

257.98 

254.  09 

258.07 

F XT  GAS  TEMP  OEG. 

F EYT-l 
. 1642.5 

FXT-2 

-378.99 

EXT-3 

-454.00 

Exf-4 

286.29 

ENGINE  OIL  .. 

_EOn.T__ 

141.10 

SrMLT._„ 

241.67 

..CILP  

48. 105 

manifold 

cyl.rack 

pynp  cono. 

TOPOUE 
6.56  70. 

KPM 

620,94^.  ... 

f MnilT  Tf  PM  Af  k 

lAIRTL. 

1A1PT2, 

TAIRTI 

.TAIRT2 

97.780 

96.455 

93.566 

IC2.9? 

FLOW 

.338.67 

PRIFICE  .MR 

TEMP 

C7.346 

OELT  AP 
0.09641.0... 

CRFP 

_ 53.1 83  _ 

SEXT-1 

359.97 


SEXT-2 

357.22 


TFLI.  TFMP.  = .78.119 


HEAl  PP  TEMP  = 168.07 


COOLER  TEMP  = 136. 03 


»ja<;a-i  FwTg  PRFi  TMmARv  DATA  n^/Qq/76 G ADD.E Li R EC'  0 4/ 09/ 76  _18-S_4.es  24^.88 Z_ 


.EAC  SEX15 


PGH  C003 


RDG  3158 


• I FANniiT  ?«;  BTnr  r f.  t ino  npr.  h.h  » 3Q  g 3/4  T CLDS£_J^QDE -^.-1. QOOO  ttO._3.CAiiS_H_5 

’ CMCIK.C  TtMtMP.  , PA.nnn  hfc.  ^ BARnHEIllj[L-J?R£S5UM-^29.36.Q _&AIEP-HP.---  16Q...Q.(L 


HC  RATIO*  2.1 2 50_ 


_.CQ“B^.  -AIA. 


TEMP. 


_PRE£S- 


J1£M. 


99.6X9 


29.363 


11.48r 


DRY,  FLOW 

46.834 


-VAPOR  FLOW  PRESS  JTOIAi 

0.583X0  X4.420 


COME.  FUEL 


TEMP 
75. 5ZZ. 


PRESS  DENSITY  TURBO  FLOW  FLOW  TRCN 

S.7941  44.765 3.9135, 3.9604 


FPIP 

_A.X46.L 


■X-CCLING-AIA- 


TEHP- 


/ X0C.98 


iiDFi  -Honn 
-0.052030 


_DEU:HDDD_ 

0.83950 


_FL0W  _ 

0.00000 


.AEL-HUM. 

30.X26 


.DEHtROINJ- 

62.797 


PEL-HUH 


X 

_3jQ.-L26 


HUM iniTY 
.57^53 


* H20  VAPOR  CORRECTED  HP 
-_2.00X3  0.77X97  


FMG.  rflND. 

F/A  DRY 

.5/_A  WEI 

-E.0U.  P-AUD  _ 

0.084562 

0. 083522 

1.2621 

WET  CORRECTION 

factor  = 0.83583  EXHAUST  MOLE.  WT. 

MCAciio^n  rnur. 

PART  PER  MILLION  WET 
wr  PPM  NDX_PPM_ 

,.Ca_QRY 

18518. 

Tn  UFT  P.A^IR 

14.615 

7.7230 

J^SiSZ 

_HC 

.JJQX  - 

‘ EMISSION  RATE 

FMIRSIpN  MASS/MODF 

0.48281 
.0.0080469 

0.001263X 

_.2..1051Et05 

‘ EMISSION  MASS/RATED  HP 

> MOOF  FMIS./9TD.  rvCl  F 9. 

5.0293F-05 
2.-647ja 

1.3157F-0T 

__Q.Jli)J.7n-4__ 

. r Al  - FI IFI  A I P R ATI  C = 0.^086-925 

E 4S..-_EUEL  _A1  R.  ,R  AT  .1 0. . 

V 

^ rvi  TPMP  OFfi.f 

rvi-1 

_C.YL-2-,. 

-CYL-3 

231.65 

293*40 

281.99 

• EXT  GAS  TEMP  OEG.F  FXT-l 

772.05 

FXT-2  EXT-3 

-336.30  -454.00 

“ FNGINF  nil 

FOILT 

5QJLI  _ 

-QJLP 

14  7.5  8 

266.73 

47.157 

DYAC  CONO. 

TOPCIUE 
_5.  1197..,-  -- 

RPM 

- 6ll.46„_ 

INFIICTirN  AIP. 

IMRTl 

IAIPT2  

TA19T1 

101.09 

99.619 

64.9  18 

PPIFTCE  AIR 

TEMP 

89.500 

DELTAP 
0 . 09330-9 

0RF3 

5-3..236.  „ 

CELL  TEMP.  =_.JLL^93. - 

._HeAT,E.9-.XEM-P 

_a_.l43.6l_-. 

6X7.34 


RPH-2  . 
62C.X0 


-TORQUE.. 

6.X923 


-BHP  _ , 
0.72787 


EXHAUST  DENSITY  » 0.070746  EXHAUST  FLOW  RATE  » 726.23 


PER  CENT 

C02  DRY  . 02  DRY  

X0.5390  X.7479 

-6.8085  1.4609 


-jj- 


CQ 


3.4034 

0.056724.  . — 
0.00035452 
-,0.  844X0 


CYL-4 
293  .63 


FXT-4 

279.00 


SEXT-X 

496.04 


SEXT-2 
„ 495.60, 


manifold  PRESSURE  =.X0.904 
CYL.BACK  PRESSURE  = 29.05X 


TAIRT2 

101.65 


FLOW 

329.86 


COOLER  .TEMP  = 96.301  „ 


ORIGINAL  PAGE  IS 
OF  tooR  quality 


■ ~ PftFt  IMIN*RY  DATA  04/0q/7&  CADOEI I REC- ^*C  SEX15  PW  C003  . ROC  3159 

i ■'  ■ _ 

■ I FOMOtlT  29  BT-OC  ; t T 100  PEG  HUM  - .IQ.  R 3/9  X...CLOS£-jUmE-»  2.QQ0Q >tO.._S5AllS_i_5Z - ■ 


?*».nnn 

nFR.  ' 

RARnHFTllC  PRESSURE  « 29.360  R*IfP 

HP.»  160.00 

HC  RATIO-  2.1250  

> rnHR.  AIR 

TEMP 

PRESS 

C£U . - 

„DR.Y_.FLOH.  - 

.-.VAPOR  FLOW 

PRESS  _TDtAL 

— 

i ■ 

102.53 

29.356 

21.269 

86vll3 

1.0766 

16.621 

" COHP,  FUEL 

TEMP 

PRESS 

OEMS ITY 
66.736 

TURBO  FLOW 
9.0635 

FLOW  TRON 
7.6668  . 

FPIP 

.6..i368- 

r.np(  iNR  AIR 

TFHP‘ 

UDEL-HODD- DEL-HOOD 

-FLOW  . .. 

_.PFL-HU»1..  .. 

DEW-POINT... 

101.26 

-0.069816 

0.86570 

0.00000 

27.672 

62.862 

RFL-HUH 

1 

71, bl? 

2 

11.555 

HUMIDITY 
87.369.  . 

X H20  VAPOR 
_2.0058  _ 

CORRECTED  HP 
_ 1.995L . 

FNK,  rnwn. 

F/A  DRY  - 

F/A  WET.. 

EQU.  RAT  LD- 

_.RPM-1  j 

_ PPM-2  ... 

.TORQUE  . .. 

BHP.  . .....  . — - - -- 

0.088776 

0.087681 

. 1.32  50 

1201.8 

1203.2 

8.2008 

1 

1.8766 

WET  CPBRECTIOK’  FACTnft  = 0.8371B  EXHAUST  HOLE.  WT.  « 27,006  EXHAUST  DENSITY  * 0,069926  EXHAUST  FLOW  RATE  ■ 1356.2 


PART  PER 

MCAciiQPn  rnAT.  Hr  ppm 

MILLION  WET 
NOX  PPM 

CD_DRY_  . 

PER  CENT 
_C02  PRY 

— 02  DRY  . . . ...  ... 

■■  . ■ . . . . - 

OO 

- -o""' 

6687.6  28.651 

riiDocrTPn  rnwr.  to  hft  rasis 

9.7126 

8.1312 

JO. 5380 

P.8222...  . 

0.28185 

0.23596  _ ._  - ...  . ..  . 

HC 

—JiiOX..  ...  .. 

.CO 

FMisSlPH  RATE 

0.31586 

0.0065915 

8.0058 

MASS/wnnE 

0.05790B 

0.3008617.8. 

. 1.6677 

... 

. - .... 

. - . 

EMISSION  MASS/RATFO  HP 

0.00036193 

5,2611E-C6 

0.0091736 

rvci  E t 

L9..a69 

■._-.flO507.6 

21.861,. 

^ , 

, 

- 1CAL:,FUP|  RtTtP  = 0.089066  HEAS..FUEL  At  P..  RAT1Q_.?_.0 ,086776. — OIFF  WEAS,C._CAL.»  F/A  PERCENT  » 0,32738 


= CYl  TFMP  DFR.F 

r.VL-1 

CYL-2  . 

--CYL-3 

...  CYL-6 
266.17 

~EXT-6 

261.11 

. H AVI  FOLD 

^ 

270.32 

281.21 

267.98 

EXT  r.AS  TEMP  DEG 

i.F  FXT-l 
1 362.0 

EXT-2 

-656,00 

EXT- 3 
-656.00 

SExf-l 
661. 89_ 

PRE  SSURB 

SE XT-2 
660,07 

“ EhGWE_£LLL_ 

F'llLT 

166.57 

_SrHLT_ 

370.15 

njLP 

56.286 

8.  3676 

DYAO  COMO. 

TOPOUF 

RPM 

CYL. BACK 

prIssure  » 

29.377 

— 

...  12.652  .. 

1197,6. 

' 

IKnilCTirN  AIR 

lAIRTl  

lA  IPT2 

„TA  RTl 

TAIPT2 

103.76 

102.53 

108.99 

105.35 

'rPIFICF  AIR 

^ofltaF  ~ 

ORF.™ 

FL  nw 

■ ...  ■ 

88.919 

2.0521 

53.199 

1987.6 

CELL  TF*'«>.  _* 16 

,927 

_HPATFR.JEMP  _=.  156.21 

COOLER  TFMP  » 

127.62.. 

I 


REC.  0.«59/.TfL_l  BJ52J 15^ 


FAC  SEX15 


PG*»  C003 


. 6*OO.OJO__,_N0  ^_5CANS  - 5 
29i 3feQ_ RATEO  HP.-  160. PC 


HC  RATIO-  2.1250 


COHR.  FUEL 


Rfl-HUM 


101.82 


101.31 


29.369 

PRESS 

JSl^ZSX. 


-0.048156 


—C£M — DRY  FLOW  .-,_VAeOR  FLOW  _.PRFS5  JOTAL 

21.321  86.fl72  1.0839  14.424 

DENSITY  TUR^o'rLOW  FLST^fRON  mP 
—4.4^137 _5.  031  L_  „__J7._629ft __._6-..L32.(J 

—DELrHOOO FLOW  ._RFL-HUH,. OEHrPOWJ 

0.93904  0.00000  28.260  62.862 

HUMIDITY  % H20  VAPOR~CORRECTEiT HP 
—87.335 2.0055  —1.1924  


-F/A  dry _E/A_W£I_ ^aU.-_P.AIl£L_ RPM-1  — JlPM-2 TQRQUE  _ _ _BHP 

0.087827  0.086745  1.3109  1202.8  1203.4  4.9005  1.1223 


MET  CORPECTION  FACTOR  « 0.83401 


EXHAUST  HOLE.  MT.  * 27.077 


EXHAUST  DENSITY  * 0.070108 


PART  PER  M ILLION  WET 

JIEASURED  CDNCL. HC  _P£M _,MDX_PeM 

6313.6  28.605 


EXHAUST  FLOW  RATE  * 1363.^ 


LION  WET  PER  CENT 

,MDX_PeM. .CQ_ORY— CD2  DRY  _02  DRY  _ 

28.605  9.6665  10.560D  0.27911 

a.i?6.2.Q_ _8.8069.  0.23778 


EMISSION  RATE 

f M I S S I OM  HASS/HPOF 

EMISSIfW.'  MASS/RATED  HP 


- HC MOX .CO  _ — 

0.30903  0.0046410  7.980f 

—Q.  015.4  5J Q.O0Q23205 0.39900  

9.6572F-05  1.4503E-06  0.0024938 

— 5..Q.a2_7_ Q.D9jf»6,88 ,3.9376  __ 


-Jj£AS.  FUEL— A1R...RA TI a.*. O. 087827, 


,PIEE_.)9EAS,.4_XAL^  F7,A_  PERC  5 . 1 .2 165. 


,C  YL.  TE.MP,  D.EG.3 CJCL-1 _CYLr2._ C.YL-3 

272.89  283.35  270.59 


EXT  GAS  TFMP  DEG.F  FXT-l  EXT-2 

3S.7  .>,45. _.=454.  0 0_ 


' £.K'Gl.NE.jnil 


31)1  LI. SOILI.. 

144.05  89.398 


EXT-3 

— DILP 

56.390 


. CYL-4 
266.59 

EXT -4 
^358.03 


SEXT-1 

359.53, 


SEXT-2 

35,7,75. 


MANIFOLD  PRESSURE  =_ 8.3631 


DYNO  COND. 


irOUCTION  AIR 


PRIFICE.AIR 


THROUE 
6. 9559 

.lA IRT1_ 

162.97 

TF  vP 
J.9...041 


RPM 

1198.5.. 

-.IAJRT2.. 

161. 82 

'^LfAF 

2. 0154_ 


TAIRTl 

171.41 

"nRFp’ 

31.251__ 


CYL.BACK  PRESSURE  = 29.386 


TA  IRT2 
102.42 

FLOW 

_1970.5 


CFLL  TFMP,.  * — 7_7.,024 


.HEATFP,TEMP_  = ..142.7.6 


COOLER  TEMP  =.102.26 


■ JNMA=LEWIS- 


PPFLIMIWORY  DATA 


04/09/76 


JLAQDEIL 


Rf  C..  Ojy  09/76._llL:5JL:3AJ:4a_ 


FAC  SEXl.5. 


PGM  C003 


RD&  3161 


1 hAKinn  Miin. 

1 I.  1 lUU  IJ 

nuw_»  — auufc  - l.•.vv.w.v ..wjt. 

ncc.  . ftAPriMFTR  ir  PRFSSURF  = 29.360  RANTED 

HP.»  160.00  HC 

RATIO-  2.1250 

* rilMA.  ATR 

TFMP 

PRESS 

CEM 

DRY  FLOW  __ 

_ VAPOR  FLOW_ 

PBESS._TfVTAl 

98.273 

29.344 

12.000 

48.818 

0.61289 

14. 422 

■'  COMB.  FUEL 

TEMP 
74.74A  

PRESS 

R.7QR4 

DENSITY 

44.786 

TURBO  FLOW 
.3.9736 

FLOW  TRON 
_3.975A 

FPIP 

6.1452 

TPMP 

tinFL-HODD  JELrHQOD 

JFLOW  

; PEL-HUM:. 

OEWrPOINT 

98.627 

-0.044004 

0.86985 

0.00000 

31.638 

63.032 

■'  PEL-HUM 

■ ■ ' 1 . 

31 .638 

2 

_34.592_ 

HUMIDITY 
87.882  „ 

* H20  vapor 
J2.018I,  . 

CORRECTED  HP 
. 0.53671 

• 

P/A  riRV 

E/A  UET 

EQU.  RA.ri_C RPM-1 

RPM-2... 

JQBQUE.  . BHP.  

0.081433 

0.0B0424 

1.2154 

620.94 

622.38 

4.2838  0.50647 

^ _ ^ 

" WET  CORRECTION 

FACTOR  * 0. 

83007  exhaust  hole.  HT. 

= 27.567 

EXHAUST  DENSITY  » 0.071376 

EXHAUST  FLOW  RATE  ■ 748.23 

PART  PER 

Hf  PPM 

million  wet 

NOX_PPM_ 

CO  DRV  

PFP  CFNT 
_.C02  DRY..  . . 

02  DRY 

oo 

>J  ■■  ■ 

‘3  • rnoftcrrcn  rofcir- 

1SQ03.  14.637 

tn  ucr  RACT  ^ 

7.1156 
5.9064  . 

10.9980 

9.1290. 

1 1.5952 
1.3241  .. 

HC 

NOLX 

_C,0„.  ... 

, . ^ ..  1 ....  — . ' • . 

fPISSIflN  RATE 
! I S S 1 gM„MAS,S/WCa£- . 


ERISSIOM  MASS/RATFC  HP 


0.42719 

._J3.-D071199 ..2.1722F-05.,  . 0. 053474 

4.44S9F-05  1.3576F-07  0.00033421 

2. 3421  O.QQOQJO.T 0.79575  


r«l'.mFi  AIR  RflTtn  = Q.0B4567  PEAS.  Fuk  AIR  PATia.?.  0.081433._1  ! giFF .JiEAS.CnCAL’.  F/A  .PERCENT  _«  3.«486 


XYJ.  TEHP:-DEQ..f_ 


240 .75 


i.YL-2__ 

260.66 


_C.YL-3  .. 
244.11 


EXT  GAf  TEMP  PEG.F  FXT-1 
42L.41 


-ENGLNE..PJi. 


..F^ILT, 

139.51 


EXT-2 

.jr_454..0J}. 

,_SQI  LT  . 
374. PO 


EXT-3 

:l454...0_0_,. 


CYL-4 
249.  15 

lxT-4 

_ll6.5fl. 


SEXT-1 

393.1,2_ 


SEXT-2 

.390,7.B_ 


. niLP  . . 

48. 157 


MANIFOLD  PRESSURE  *: 10.822 


DYNO  COHO. 

— — 

_I  Nni)CT.ICV_AJ.R_ 


rPlFICE  AIR 


TOROUF 

6.5454 

. 1 A I RJl 
09.973 

Trvp 

86. 523 


RPM 

607.68 

JAIRT2, 

98.273 

~nELTAP~ 
1.  1078  . 


TAIRTl 
132. 49 

'ORFP 
.53. 168 


CYL.BACK  PRESSURE  » 29,458 


•TAIRT2 

103.15 


Finn 

1478.4 


CEIL  TEMP,  74.506 


„HEATFP  .TEMP.  r.  137.27 


COPIER  TEMP  = 111.75 


N ASArd-EW-lS PBFUMINAPY  DAJ-iL. 


04/00/76  CADD£I_L 


’mpoe 


■ t FAMPUT  ?S  RTOC  T f-  T IQQ  OFft  HUM  * 1!  NEUTRAL. 

> TiMtNf.  . ?5.0QQ  • PEG..^ _BAHQMEm.C_PB£S5UBl- »..a9,.3fea 


JtEC  0AAQ94I6_liLS-08  tU^  a«. — 
1 .0000  N0_^SJEA»tS-J5_3 


_FAC  SEX15 


PGM  C003 


ROG  3162 


y- 


HC  RATIO*  2.12S0 
¥ 


.■Cjpwa^  ALS- 


TEMg_ 


PRESL. 


100.86 


29.362 


,0R.5t.  FLOW  „ _J^APOR.-P,lCH PR_ES5_I0TA1._ 

13.100  53.348  0.66757  14.422 


CF,tL 


COHB . FUEL 


TEMP 

74.9B&- 


PRESS 

5.763Q_ 


DENSITY 

_44.7A0_ 


TURBO  FLOW 
_A.3415._._^ 


FLOW  TRON 
_5.2U5 


FPIP 

_6^329_ 


CODLUKLJLlR- 


TEME- 


100.20 


tlHE I -HOOD  DEL-H DOD-_ _F.L OM 

-0.055351  0.84134  0.00000 


_REL-HU?II 

29.170 


..0EM=P-01J«T_ 

62.942 


R El -HUM 


29  . L711- 


2 HUMIDITY 

_0.J  0304 —31m3.<3A-  _ 


t H20  VAPOR  CORRECTED  HP 
_2..0ll5.-^ _0.67064. 


EMG._CCyD.- Ei.A_DRY _E/A_W|L _^^^AlLQ_RPHrl  _JPft-2^  5^505  ‘ 

0.097801  0.096592  1.4597  619.80  6Zl*59  5.S3U7 


_e.HP. . 

0.63143 


-i^ToTtECTiriN  f.-iPH.  . o.»T3es  txH...si'i^nCir.T.  . j.UtiV  ■ ExMwsr  oiNlirf.  q.cmem  ' e«h..«t  flot  ..te  • 


lEA&URED_CDhlC_, 


PART  PER  MILLION  WET 
H-.  PPM _.ilQX_  pen OCL-DRY- 


33187. 

•ORRErTED  rONC.  TO.  WFT  BASIS- 


6.0566 


9.4906 


PER  CENT 

_C02  DRY..  _02  DRY 
7.88830  3.3739 

_6..8932__^ ^.9483_ 


.C 

is 


_HC- 


EMISSION  RATE  1.0335 

JEMJ  SSJQAt— MA.SS/MPDE _J1..01J22.6 

EMI'iSION  MASS/RATED  HO  0.00010766 

JIODE  _£!iU-S./STn.  FYCI  F ?!■- __:J5..661i3 


MIX 
0.00062522 
_L.O42OEr05_ 
6.5127E-08 
__0. 0043.4  l.a_ 


jcn. 


5.2231 

_ .0.0  3705 1— 
0.00054407 

.,_1.2954.. 


JO.  097801  D1FF_<!EASaC_CAL.-_FZA.  PERCENT  -.-3  *0022_ 


- Cfll  KAI.. 

r Yi  -1 

.JLYL-2 

C¥Li3 

(■yl_4  . : ’ 



. _ 



273.83 

286.65 

267.  53 

281.05 

....  - 

. ■ — . . ... 

• EXT  GAS  TEMP  DEG. 

F FXT-l 

1701 .L 

FXT-2 

-454.00 

EXT-3 
-454.00  . 

EXT “4  SExf-i  SEXT-2 

56.677  550,2.7  _.J49*1.8  . . 

- 

. -.  - 



o 

••  fng»nf  nil 

EOI.LI 

.._S.OILT_ 

_I)1LP,_., 

.MANIFOLD  PRESSURE  ?,  11.836  „ . 

... 

- ^ - 

150.93 

282.  17 

46.977 

CYL.BAC'k  PRESSURE  =~29. 2 13 

. . 

- •-  - 

DYMO  COND. 

TO ROUE 
7.  2223  . . 

RPH 

_ 614. 94_ 

If-JPUCTIPN  AIR 

1AIR.II..., 

. .J..A1RT2.. 

_ TAJRTl 

TAIRT2  : 

10?. 56 

100. 86 

83.337 

102.63 

....  , . 

"'“oRlEiCF  'AIR 

TEMP 
87. 766 

OELTAP 
. 1.0739. 

ORFP 

53.2X0 

FLOW 

_„.1454-.3._  : - 

CELL  TEMP.  = ..75 

.331  . . 

HEATEP. 

.TF.MP..=  129.00 

CODLER  TEMP  - 123.27 

— 

py>  T PR  FL 1 M 1 N&fiY-MJ  A JUim/Jii JL&JWEU. 


REC  04709/76_Jl9J- 1 O s 5f  .313 

: _ir--, .T.no«G  Hi.!L^j»-iLjfuiMi — ”‘■■’""‘■^7;;;; 

: 0£n_^mEiAUL-e85ssupj_.  rhe;!- 


FAC  SEX15 


PGW  C003  . ROG  3163. 


JC_?ATJ  0? 


TEf«PL 


102. II 


_eB.E.S5_ 

29.371 


rFM 


24.254 


DRY  FLOW 
98.894 


JTAPOR  FtOW_  PRfSS..TOTAt. 
1.2455  14.428 


COMB.  FUEL 


TEMP 

_15.5J9 


PRESS 

_5.^&865. 


OEMSITY 

„A4.I6A_ 


"tURBO  FLOW  FLOW  TRCN 
.10.903  . _9.5699 


FPIP 

. 6.122-L 


rnni  iNG  AXEL 


REL-HIJM 


__2a^2fl3_ 


2 

_3.7..81XL 


HUMIDITY 

aa.i39- 


Vh20  v apor'  CCRP  ECT ED  HP 
_2.0244  2.C250 


ENG._C£!Ha. 


_^AJDM. £/A_HEX_ EQU.  RAIl.C_RPM-l 

“i.0^720  0.095517  1.9436  1205.3 


. RPM-2  , 

1297.3 


torque 

8.3008 


BMP 

1.9050 


-^i?r;.RRECTION  Fi^Hr^' 0.84027  ' E^i^AUST 


EXHAuiTBi^^siTY  «“o:B684n  "EXHkuST  FLOW  RATE  » 


^ ~PAPT  PER  MILLIOM  WET 

_._MEASUR.EP.,C,0NL. 

CnpRFrTFO  «‘pwr.  TP  WET  BASIS — 


FPISSICN  RATE 
_£MISSiaH ma_S5/MDD£_ — 

EMISSIHN  MASS/RATFO  H 
JICOE  t=Mt«;-/«;Tn.  CYCLE-S 


JCQ-DRY— 
11.92  80 

_m.021_ 


PER  CENT 
C02  ORY 
8.70510 
.7.3146  .. 


_02  n“Y  - 

0.60544 

0.50073. 


C 

VAi 


0.00094329 
_43..6.47^ 


M3K — EQ  ... 

0.0023009  11.659 

J.QOO42104 2.1374  _ 

2. 6365E-06  0.013359 

J1.1J3J-7 31.007 


.CAL..F.U  EL_AlP.^mri.^.-a9flfl71.__ME  A R T.^O.  - . 0.  096720. 


01E.F--ME.A5j6_iAL.._.A/A  PERCENT  « 2.2248 


__c  YL-_TEMP--DEG  JE CY-L=a 


,_C  Y.Lr2 


261  .46 


275.39 


CYL-3  . 
254. 80 


CYL-4 

255.00 


ext  gas  temp  DEG.F  F.XT-1 

46Q.J39 -3TB.  37. 


EXT-3 

_=A5.4.0Q. 


EXT -4 
..18.042 


SEXT-1 

.316.31 


SEXT-2 

313.50, 


,31!Gi±!E_CJJ.. 


.£QlL.t. 


146.93 


3.Q1LT__ 

180.03 


_D1LP 

56.194 


OYNO  CONO. 

_I  N;PUC  T.JCN.A15. 


TORQUE 
3.3195  . 

_IAIP.IL.. 

103.37 


RPM 

1192.4.._ 

__I.A1PT2  . .. 

102. 11 


"ORtFICF  AIR 


TFMP 

__R3,299 


DELTAP 
2. 0704. 


.TAIRTl 

135.70 

~6rfp 

53.396. 


. MJ^N  I FOL  0 PAESSUR E.  2L- 9,0603. . 
CYL.RACX  PRESSURE  » 29.604 


TATRT2 

102.06 


FLOW 

1997.1 


CELL  TE»'P. 


J3..917  ...  .„HEATEP..TEMP.=-130«33 


COOLER  TEMP  = 120.43 


.J 


__NAS.A-L.EH1S EL<LELIN INARY_JVLLS 04/09/76  CAODEfI  _R,EC  0.4709/_74,  19:J1  :_L7.,0.44. 

-J.EMaUI_2S  .BT0C-  T S T IQQ  PEG  H(|M  - ?0  y K'FUTRAt  MOPg  . 6.Q0nQ NO.,  SCANS  « 5 

■ 4 ■ 

E.NGJ N.E_.T- t w t MG  " ?9.0Q0  DEG.  RARDMPT?  If.  RREPPHRP  = 29.360. RATED  HP.»  160. OP 


FAC  SEX  15 


PGN  C003 


ROG  3164 


-HC  RA.TIO*  2.1250 


-CUMB.._Alfi.. 


TEMP 


102.29 


-PRESS, 


29.368 


-.CFN 


23.496 


.DP.y  flow  VAPOR  FLOW  PRESS  TOTAL 

95.723  1.2020  14.426 


COMR.  FUEL 


temp  press  DENSITY  TURBO  FLOW  FLOW  TRON  FPIP 

_75  ._562 5=6913 — 44.J.64 10.  771  9.3039 .6..1281, 


-COOLING  AIR 


-TEJtP UDELrHJlQD DELr.HOOD FLOW  . - RFL-HUN 

100.28  -0.044558  0.87815  0.00000  28.053 


DEii-PQlHT— 

63.047 


RFL-HUM 


12  HUMIDITY 

-29.053 0.29403  87.00? 


* H20  VAPOR  CORRECTED  HP 
-2.0185.  . __  1.8855  


-ENG.  -cm:a._ 


_E.iIA_.DRlC P/A-  MET _EQU.._RALLO R.PM-1 

0.097196  0.095991  1.4507  1207.0 


-.PPM-2  _ 

1208.2 


-..-TORQUE. 

7.7174 


BHP 

1.7735 


WET  CORRECTION  FACTOR  = 0.84616 


EXHAUST  mole.  WT.  =«  26.412 


exhaust  density  • 0.068387  " EXHAUST  FlOW  RATE’’ «'l553.  3 


PART  PER  MILLION  WET 

. MEASURED- C.ONC= ._H.C,_PPM  _ . ._NOX_i>P_M-  _ 

12711.  12.898 


-CORRECTED  rONC.  TO  WET  HA<:T<: 


_Cn_ORY 

11.664 


PER  CENT 
C02  DRY 
8.89420 
-7.5260. .. 


02  DRY 
0.53295 
_.  0.45097.. 


EMISSICN  RATE 
. EMISSION— -MA  SS/MODF 


EMISSION  MASS/RATED  HR 
-MODE  CJ*1S./STD.  r.Yf  l F T. 


-HC. MOX  --CO 

0.70884  0.0023842  11.130 

-Q.i)3-5.442 -.0.00011921 0 .55651 

0.00022151  7.4507E-07  0.0034782 

-11=6.55— 0.349671- 8.2813 


CAL. FUEL.  AIR.5.AT.m 

-- —CYL  TE-MP-DEG.E- 


-Q.Q91435 il£AS._EUEL..AlP,  PATIQ_=  .0.  097196 DLFE_.MEASjiC_C-AL..,  F/A  PEPCFNT  .»  0.24376 


CYL-1  . 
264.65 


-CYL-2 
277. 46 


. CYL-3 
258. 54 


EXT  GAS  TEMP  OEG.F  FXT-l 

— 1014.8-.- 


..ENCI-NE-DIL. 


-£DI.LT.._ 

146.20 


EXT-2 

jr.-454.00 


_SQI  L.r.  . 
96.252 


EXT-3 

_r:.454..0Q 


CYL -4 
257.64 

~EXT-4 
- .-454.00 


SFXT-1 

515.03,,. 


SEXT-2 

512.40 


.OJLP 

56.286 


DYNO  CDNO. 

.....  INDLCTinM..ALB_ 


THROUF 
7. 7552 

lA.IRTl, 

103.56 


RPM 

..1202,0. 


ORIFICE  AIR 


TEMP 

88,  273 


-.1  AI  RT2.. .. 
102.29 

~DELTAP“ 
2. 0292 


TAIP.TI 

159.12 

‘ORFR 
53 » 3 53 


. M an  I FPL  D .RRESSUR  E . = 8,9014 , 
CYl.BACK  PRESSURE  = 29.197 


TAIRT2 

102.50 


FI  n W 
1978  .3 


CELL  TEM.P..-.._76..129 


— ,.H  E AT  ER . ,t  EM  p =,.129.66.. 


COOLER  TEMP,_=  120.86 


JL 

09 


p o 


W>!tA-LEmS ei£U!ILlNJA3fJQ^&- 


ft4/Qq/7fc  CApnLLL 


f^ifC . 0<»i!jD9/.T6_lSJi7l  3.9^240_ SEX  1 5 


PGM  C003. 


RDG  3165 


.r^».miT  7S  >irnr  f >.  T I on  nFP.  HUH  « 30  T MEUTMl MDQ£_*-  7^00,0 Na^A!«S_S_5 

nen.  ' RAB0HET.1.1IL-PRES5URE„«=  i9.36Q __AftJ-E-l-JiR.i-lAQ^®Q 


HC  RATIO*  2.1250 . 


COMt.  AIB- 


TE?«R- 


_RR£55- 


r.FM 


qOi5A2 


29.371 


13.261 


DRY  FLOW.  _VAPO«„FL.OW,.  PRESS  .TOTAL-, 
5'3,‘955  0.67735  1A.A17 


COMP . FUEL 


PRESS 

_3.J62A_ 


DENSITY 

_A5.^7e8_ 


COOLIHG-AIA. 


J£MP 

98.774 


_UDEL-HQDD— DEL-HOOD . 

-0.0A5665  0.86155 


TURBO  FLOW 
.3.9755__ 

. F1.0M  . . . 

0.00000 


FLOW  TRON 
_5il575 


FPIP 

6.166A_ 


REL-HUM 
30.  436 


OEH-POIMT- 

63.022 


R FL-HUM 


1 

_»Q..A16. 


2 

_33. 119- 


HUM!  91 TY 
— A7.978  . 


* H20  VAPOR  CORRECTED  HP 
__2.6i80—  —0.17527 


EN.G..  CQMD..- 


r.*  n»y  E/*«ft  FQU.  RATUL-RPM-l  RPH-2 

SrOpSi  Ha267  594.90  594.24  1.4585 


8HP 

0.16520 


WET  CORRECTION  FACTOR  * 0.86623 


EXHAUST  MOLE.  WT.  * 26.522 


EXHA'isrOEMSiTY  * 0.068671  ' EXHAUSf  FLOW  RATE  • 870.68 


, — ^ T"  ~ PART  PER  MILLION  WET 

^ __J!EASURED-tD«lL. HC-.eP-M— , 

, 34493.  5.0285 

. fflRppCTPn  ffONC.  TO  WEt_BASli — — 


PER  CENT 

rn  PRY .C02  DRY  ^02  DRY 

7.9761D  3.4300 

^6.9091  2.9712- 


9.1705 

_1.9.437. 


-HC- 


EMISSION  RATE 
> __f  M lSS  IQN.._MASi7MDLE 


emission  MASS/RAT EO  HP 
HCDE  EmS*2SJD..  r.YCl  E .7 


1.0782 

jaL.-QL79ZQ 

0.00011231 
5..9L10- 


_NOX 

0.00052101 

—8,6.014.E-O6— 

5.4271E-08 

_CL.303618.L_- 


-CQ 


5.0213 

0 .083689. 

0. 00052306 
-1.2454  


n noiTTR  MFA9  FUEL  AIR_ RA TIQ  = 0. 095580 niFF_M£Ai.t_L4U_PZA_PER(LE.NT.i-A.85.LQ?- 

JAL.FUF1;  Ain  pftTin  = 0^094775 — ,_J«EAS.  FUEL- AIR- HA  T LU u.v  


:yL  .TEm;P_  DEGL.-E- 


-_c.yLi=i— 

242.94 


__CYL-2 

255.94 


_CYL-3 

232.61 


ext  GA.;  TEMP  OEG.F  «=XT-l 

1096. 5.— 


EXT-2 

n454.Q0- 


EXT-3 

_=-454.00.. 


CYL-4 

242.03 

~~EXT-4 

-27.563 


SEXT-1 
. -429.60 


SEXT-2 

426.33 


• NGlNE-illL- 


-EQILI  - 
139.67 


—SOI II 

365.23 


-OILP  - 

47.761 


OYKO  COMO. 


-IMDUCTICM_ALS- 


TORQIJF 

..3.5420 

- lAIRTl 
101.29 


RPM 

.391.18-- 

-laiPTZ.,-- 

99.542 


TAIRTl 

108.52 


MANIFOLD  PRESSURE 
CYL.BACK  PRESSURE 


TAIRT2 

102.91 


n.932 

'29.102 


ORIFICE*  AIR 


TFMp 

. 86. 873 


9ELTAP 
1,0328.  - 


ORFP 

-33.187- 


FLOW 

1427.7 


-CELL  TEMP.- 


J3E_AT.EELJr-Efi£_=_L2-8  .33 


COOLER.  T,E_HP..5_ 1 18,  4.6- 


■ :--)l 


-.-X  ’■ J^ASA-l.EWIS-:.  ■ PBEH^IINARY  DATA Q4/09/76  CAnOFlI  Bgg  04/09/7&  19;26i05.2»3 FAC  SEX  1 9 «;GH_C00.3 

• J • ' 

• IFAMOUT  25  BTDC  I C T 100  DEG  HUM  » 30  ^ 3M  T QPCN  MPDE  » 1.0000  N3.  SCANS  « ^ 

g^G^ME  TIMING  « 25.000  nEG.’  BARQMCmC  PRESSURE  « 29.360  RATED  HP.«  160.00 HC  RAT  10^.  2.1250 

COMB  ..  AIJB- TEMP  PRESS  CPH __ORy  . F.LOW .VAJPiJS  FUOU.  PRESS  TOT AJ. 

100.83  29.358  IA.554  59r;265  0.73930  IA.A21 

CcVb.  EUFL~  TEMP  PRESS  DENSITY  ~TURBO~ELPW  FLOM~TRON  ~FpTp 

’ 73.512 44.818  J.4712  ^2496  . . , 6.12(S6 . _ 

CPQUNG  AIR  ’ TEMP  UDEL-wnOD  DEL-HOOD  FLOW  ,__REU-HUM.  __OEW-POINT 

/ 99.102  -0.0A5388  0.8ft2<»3  0.00000  29.101  62.852 

' R EL-HUM  1 2~  HUMIDITY  Y~H20  vIaPO^ToRR ECTEO~HP 

'*  __29._1Q1 36.Q6J ■ 87.322  2.0052  0,34855 

C-CA'II.. F./A..DPY_ _E/A„WE1 : E.Qll..  BATLC._.R.PM-1  . RPM-2 TflRQUE 8HP_ 

0.10545  0.10415  1.5739  591.66  591.84  2.9170  0.32861 

•'  WET  CORRECTION  FACTOR  » 0.89229  EXHAUST  MOLE^  Vt.  « ' 25 .879  EXHAUsPoE^NsTtY ’ » EXHAUST  FLOW  RATE 

~ ' '"oART  PER  M!LUOn"wTt  PEP  CENT  ■ - — — — . 

«_MEASUREP  CPNC.  h:  PPH  NOX  PPM  CO  DRY  CP2  PRY_ 02.  DRY 

- " 44982.  4.3834  10.179  6.39000  4.4632 

=’_:_CCPPECTED  CONC.  TO  WET  BASIS  9.0826  5.7017,  _..3»9825 . ... 

- HC..:.; ,■  , ■ Nn&__-  . .__CP  

^ FRISSrON  RATE  1.5967  0.00051576  6.5198 

_;„EMIE.Sl;pN  _.J1A5,SiJ!«i]D,E ^ O.026612  a.5960F-06  0.1QB66  „ _ 

- “ EMISSION  mass/rated  HP  0.00016632  5.3725R-08  0.00067914 

“ — JIQQE  EMtS.XSTP.  CYCLE  3.7539  0.3035817  1.6170  ; , , 

_ '' CAL...EUFL.  AIR  RATIO  = 0.10071  MEAS.  FUEL  AIR  ..RATIO  .=.  0.10545  DIFF  MEAS.S  CAL.  F/A  PERCENT  =-4.4941  . 

" _JCYi.,.TEME.J)E.G,5 CYL-1  CYL-2  CYL-3  CYl-4  . 

291..93  306.34  288.  25  305.01 

• e'xT  "g'a's  temp  deg.  F F XT-l~  ~~EXT-2  Exf-3  Fxf-4  " ’”SEXT-'l  SEXf-2  * ~ 

435.38  -333.46  -454.00  , 107.74  571  .06  . 570.63  _ 

“ ENGIME  OIL  EOILT  SniLT  OJLP. .___  MAN  I FOL  0 PRESSURE  ^ 13 .04  7_  „ . _ . 

148.09  320.97  46.573 

DYNO  COND.  TOROUF  ~Tp»r  ~ ■ 'cYL  .RACK  PRESSURE  ="  29.420'  ' ‘ . 

5.1.629 _306..r4 ...  ..  


1 fclDi'G TICN  AIR _i A 1 BT 1 1 A 1 RT 7 T A IB.TJI _T A IR J 2 

102.45  100.83  74.189  ld2.62 


'■  ORIFICE.  AIR  TEMP  OF.LTAP  ORFP  FLOW 

'•  &7i  136 1.  0867  53  .2  5 0_. 1.463  . 6 , ; 

H ■ 

CELL  TEMP.  = 74.595 .HEATER  !£«£._=  . 109,16  ...  COOL ER,  TEMP  _f=  . 115.  12 


,R0G_3166 


988."f5 

OJ 

-M 


t!  AS  A-L  EH  PPFI  IM1\'ARY_PAJA- 


fii./no/7A  CAnnEM p€C  047,09 m_Jll.?A3.JA5*l>-52- FAC.  SE.X15 

: ,„„n.,T  » «.~r  ■ . T IIM  nPB  4IIB  ■ W T V«  1 CPlB-JtMJ-  2^-000__.  _»0._SC.NS.1_5.,._  . 

: ..V..C  . V;.^oo  5MD«EmCJ'>f-iSUPE_.  25.365.  . __.««E3. Hf.., .160..00  . 


PG*I  C003 AOG  3167, 


HC  RATIO-  2.1250 


.C-OMa  . AIR- 


TFMP 

ioT.26 


__®RESS- 


29.355 


JC£H ^ 

25.489 


_0P.y_  FLOW 
103.91 


VAPOR  . FLOW  - PRESS  .TOTAL. 
1.2984  14.431 


TFMp  press  OFNSTTY 

72.062 ; 5. 69iU 44l.JJ5.I 


turbo  flow  flow  TRON 
_12.274,  __10.936 


FPIP 

6.1488 


. iJDEL-HQ.OQ DEL.-HQDD 

-0.085795  0.79346 


FLOW 

0.00000 


REl-HUI 

28. 793 


DFW-POINT 

62.917 


HUMIDITY 

_ai.465,_ 


T H20  vapor  CORPECTEO  HP 
_2.0085 1.2037  


_£AA_DPY, ,fl/A.WEI_ EQ'J.  8AJlC„RPf1-E 

0.1052^  0.10394  1.5708  1206.5 


..RPM-2 TflRQUF BHP. 

1207.4  4.9338  1,1334 


WETCOHRECTION  FiCTOR  * 0.85574 


ii5i^,-»-5irr»Tr^  25.892  •-  EXH.9TrM»SliY  . 0.067091  ■E«H6USt;rioV..76  . 1732.5 


- PART  PFR  million  wet 

, .JlEAiWEO. 

_.,.COPRFCTEO  jCn?(CL.-ia-WFT^  — — — 


_CD.JDRT- 


PFR  CENT 
,C02  DRY  . 
7.99170 


12.933 
JIU.0.67...  6.8308 


_02.0RY  __ 
6.55593 
0.47574._ 


-t 

Vd 


FPlSSfON  RATE 
FHISS^O^  ...f'ASSZWGf  F - 
EMISSION  MASS/PATFO  H“ 
_K QOE-EM1S.7ST0.  .CY£JLE.Jg- 


, JIC  . JJOX, : . CO  . 

1.1058  0.0016076  13.920 

0.20274  0.00029474  2.5521 

■"0. 0012671  1.8421E-06  0.015950 

_ 66.690  Q.L228.1 ._J37.977  ... 


.;_CAL.FU5L-.A1P  MXIC_5  ^ MEAS,-iUE.L.7l  R PATIO  = 0.10524 


01 FF  MEAS.C  CAL.  F/A  PERCENT  —0.95664 


r VI  — ? 

CYL-3 

C.YL-4  ...  . 

■ 



....  - ^ - 

. - . 

JCYL  JEMP  DEG..£__ 

3316  42 

342.48 

338.48 

350.32 

SEXT-1 
694.68  . 

• . . . . 

“fxt  r.AJ  temp  oErx. 

F EXT-l 
1531.1 

EXT-2 

„ ,ii454.,Q0 

EXT-3 

. -.454,  00. 

EXT -4 
92.286 

.5t  XI  I- 
695.80  

ENGINE  .OIL. 

EO  ILT  . . 

. .SQILT_.._ 

„.niLP  - 

manifold 

PRESSURE  =. 

9.6882 

143.36 

297.29 

55.402 

PRESSURE^ 

29.438 

- ■ ■ 

, „ 

rY^P  coNo. 

TOP.CU^ 

14.884 

RPM 

.1201.7... 

CYl .BACK 

.1  »|''LCTI0N  AIR 

I AIRTl 
102.44 

IAIRT2. 

101.26 

TAIRTI 

185.89 

TAIRT? 

102.34 

- - 

noiricfi-  AIR 

TF'‘P 

86.830 

OFI.T  AP 
1.0079,. 

'11880 
. 53.211 

FL'^W 

1410.7 

' 

.CELL  TFPP.  = 74.045  _ 


..HE  AT  FP,. ...T. E”P_  11 7 ..40  . 


CnOLFR  TFMP  = 123.73 


Ji/.S A=L EWJS PPFLl^  INARY -QAJ A_ 


IFANPUT  ?«5  RTOC  I E T IQQ  PEG  HUH. 


n4k/nt>/tf.  rAoneil PEC.  04/.Q9/-T6— 

■xn  T \!ik  T nPEN  MODE  » ^)jLaaOQ !!lil.jL_S£4!iS_i!_5_ 


■Ar.INP  TIMING. 


ps.nnn’  nrr..  ^ RAonHFT^lC  PRESSUB.E-’;  ^S..3feQ __MJED_  HPiJ5...lMt.0_0 . 


_EAC  ^EXJt.5.^ ?GN  C003, 

HC  RATI Q*_  2,1250 


RDG  3168. 


C.C“B 


TEMP 


.PJL£iS_ 


_CEtL 


101.08 


29  .355 


25.598 


_0.K)L.FLQW 5tAP0.Rl.-FL.OH_  PR. ES.5_T.0IA1_ 

104»A5  1.3013  14,424 


COMP.  FUEL 


TEMP 

-72.124. 


PRESS 

S.6B14- 


OENSITY  TURBO  FLOW  FLOW  TRON 

4A.855 12.-539  . _ -_ll.  249  _ . 


FPIP 

.6.139-5.- 


CCOLIMG-AIB- 


■TEM-E- 


94.784 


-UDELrHDDD- 

-0.079983 


-OF-LtHOOD 

0.84715 


-FLOW  - 

0.00000 


....RFl -HUM- 
ES. 852 


. dew-point 

62.822 


REL-HU'^ 


HUMIDITY  * H?0  VAPOR  CORRECTED  HP 


28.852 

c /A  no  V 

24.Q2B 

F/A  UFT 

_jB7.210. 2.0026  - 

EQU.  RATLO_.RPM-l  _ . 

_2.072S 
..  PPM-2— 

— TDPOUE- 

BHP 

. — ■—  •••■  *— 

E ri G m CnflDa — 

0.10789 

0.10656 

1.5103  1204.8 

1205.8 

8.5092 

1.9520 

WET  CORRECTION 

FACTOR  * 0. 

86553  EXHAUST  MOLE.  HT.  = 25.731 

EXHAJST 

DENSITY  * 

0.066624 

cXHAUST  rLuw  HMic  » 

■■  ■ «c 

■ L ' ■ ■ ■ 

PART  PER 

H'*  PPM 

MILLION  WFT 
N0X  PPM 

PER  CENT 
CQ  OM-..  CP2  ORY-  . 

02  DRY 

. 

— ■ 

tU-  LitriL  a , 

-JCCHFECIED  X0!aC= 

17990. 

TO  WET  3AS 

7.8448 

US.— 

12.901  7.97190 

— 1UL66 —6.8999 

0.62252 
- -0.53881—- 

V 



EMISSION  RATE 
„JEM^SSIO^l_--NASiLtl^n()£ 


EMISS ION  MASS/ PAT EO  HP 


N.OX:  . ..  — CO. 

0.0016397  14.239 

_.8, 1 903  E-05-.  - - 0 .71 193  _ 

’0^60635450  5.1239E-07  0.0044496 

U...fc58- ._„a,.3  34160  10.594 


,iilC 

1.1344 
. 0.  05672  a. 


-MEAS.-..FUEL  -AIR  RATIO  = 0.10789  ....  DIFF  MEAS.C.-.CAL.  F/.A  .PERCENT  fe-3 .6534 


rvi  -7 

CY 1 * 3 

CYL-4  . — -- 

. ^ 

'*  «.,..,..CyL  TEMP.  DEG>.r 
1 

L,T-L*tli ; — 

324.39 

• • -L-  k.  M ^ . . 

336. IS 

"“^331.13 

343.34 



EXT  r,AS  TEMP  DEG. 

E EXT-i 
—163  fUS 

EXT-2 

.--454.QQ- 

EXT-3 
-.4.54.  00 

FXT-4  SEXT-1  SEXT-2 

-454,00  681.52  . 601.82 

■■  ENG! ME 'oil 

__E01.LI—  -. 

.SO  I LI- 

nitP  „ 

MANIFOLD  PRESSURE  = 9.7216 

143.55 

10.833 

55.485 

— .—i • • 



OVNO  COND. 

TnpQiiP 
_4.-39.R4  „ 

RPM 

1189.7. 

CYL.8ACK  PRESSURE  = 29.451 

- 

I Mnir.Tir'N  AIR 

lAIRTl 

-lAIPT?, 

TAIRTI- 

7AIRT2  . 

10?. ?5 

101.08 

55.561 

101.61 

"rRlFirF.  AIR 

■ Tr-.'P 
8^.926 

HELTAP 
2.03  2-2 

OPFP 

53.291 

knw 

1982.1 

CELL  IE«P-.  .3 L4 

.240  . . 

-HEAT.FR. 

.T.FMP-.=  ..117,35 

COOLER  TFMP  = 121.37 

wast-l  Pum  PBFLIMtmRY  DftT«  04/09/T6  CftPDElL 04/fl9/7kJ9L*llL9.« FAQ 

I FA^nUT  7S  HTOC  1.  E T i 00  PER  HUM  - 30  t 374  T OPEN  MPDE..«  

FKr.tMF  TIWING  = 25.000  nEC..  ^ BARO>«ET^  IC  PREl.!^^^  ^?.36Q _RATe?.  HP^ * .1 50, 00_._, 


C003  ,_A36  3109 


MC.  RATIO-  2*1250 


A IR 

TFMP 

PRESS 

r.FM 

100.61 

29.360 

15.985 

FUEL 

TFvp 

PRESS 

DENSITY 

ii.aai 

5.7559 

45.8-06  - 

_DRY_F10W  _VAPOR_FU.0H_  PR.QSS.  JOTAJ., 
5Ul4fl  0.75558  15.521 


fnpi  tMG  ATR  TFMP ^UOEL-HQDD DELrHflOC.- 

95.752  -0.10506  0,82955 


TURBO  FLOW  FLOM  TRON  FPIP 
7.2577  .6.3305-  — . 6,1535 


.flow 
C. 00000 


.RFL-HH!^. 

29.365 


OEW-POI.N.T. 

62.917 


n EL-HUM 


■29 .36A- 


2 

Ji,320Q3_ 


HUMIOITY 

_fil.5.25— 


* H20  VAPOR  COBRECTED  HP 
J 2.  0099 - _0.26089__  _ 


VG._C£tt'Q*. 


F/A  PRY  F/A  WEJL ^£QU.  BAT!  0_.  RPM.-l 

0. 10353  0.10225  1.5552  600.12 


RPM*2  .. 
603.12 


_ TORQUE 
2.1502 


RHP 

0.25569 


WFT  CORRECTION  FACTOR  - 0.87912  EXHAUST  MOLF.  WT.  = 25,999 


EXHAUST  DENSITY  » 0.067318  EXiTaUST  FLOW  RATE  • i6l3. 


.MEA  SUPED  CDNIU. 


. CJT! R R.E C TEO  tONC.  TP  WFT  BASIS 


PART  PER  PILLION  WET 

.HE  -EM— -NDX . PP.!t COLDRY  _ 

50795.  5.5975  10.5390 

9.1775- 


PER  CENT 
..,.C02  ORY- 
6.7587 
5,9517. _ 


_02  DRY  

3.7722 
_3,3162 


"O 


.HE 

1.5856 
0.025755. 


EPISSIOM  RATE 

-EMISSION  _NA_S.S/f!GPf 

EMISSION'  MASS/BATED  HP  0.00015565 

WPPE  EMI  S.i/S-IP._CYILLF-S JB.  1395 

-_C  AL  . FUEL  AIR  RATIO  = 0 .LO-l  3.2_ 

_CYL  TFMP  OEG.F  ..CYL^- CYLr2„ 

261.27  277.55 


MOX  . . f P 

0.00055256  6.7555 

9.357-6  F-06  -0.11258 

5.6516F-68  0.00070360 

_-a.D037.67e -1.6752 


-MFA5,-.FUE-L._a1R.  R_AT10...r  .0.10353  OIFF-'^_EAS,t_CAL.,  F/A  PERCENT  ■— 2.1292 


_cYi-3  _. . 

299.06  271.55 


E XT  GAS  TEMP  REG 

f;  ; ■ 

F i . . . __  w 

•F  cxT-1 
1152,7 

EXT-?  EXT-3 

-555.00.  -555.00 

‘ FXT-5 
78.806 

SFXT-l 

555.63 

SEXT-2 

551.50 

FNGIME  PI L 

ECILI 

-_3niLT.,„-.  - 

PUP 

MAW 1 FOLD 

PRESSURE  « 

13.225 

hi 

h:  1 M 

139.08 

350.  19 

57.625 

^ • DYNP  CPND. 

TPOCUF 
_.3..C603  . 

RPM 

-592.80... 

CYL.BACK 

PRESSURE  ^ 

29.386 

f: 

j IMPUCTir^  AI.R_, 

. lAIPTl 
102.31 

IA1PT2  , . - 
100.61 

TAIRTl. 

75.512 

TAIRT2 

1C1.51 

.....  - 

- 

j ''PPIPICF*  AIR 

' TF»-'P 

07.775.-. 

DELTAP 

.Q.,102?!-^ 

ORFP 
.53.3  00 

FLPW 
- 355 .05 

1 H CFIL  TEMP.  - 75 

.526 _ 

Hf A.T FR  TEMP 

..=  „l.20,.57- 

. .cooler. JFMP.,=.. 

.117.  85- 

0»r 


J!LA SArriFW LS PE£LLM_f MMY_  PAIA  04/0g/7A  rAnn f= , , 


?5  PTQC  J £ T.J.ar  PEG  HUM  ^ 30  c 1 1/7  j PPP  MrnF 


- B.&L,P4/09/76  19i57»45.  QQ'^ 


FAC  SEX15 


PGM  COO 3 


RDG3170 


ENGTME  timing  a 25.00 0 


__N0,  SCANS  « S 


nPG. 


BARriHETRIC.  PRESSURE  = 29.360 


ATED  HP«»  160.00 


AtP 


"lOlfsT 


HC  RATIO*  ?.  I?9fl 


-P»ESS 


29.357 


-CFM 


16.500 


PRY  FLOW 
67.344 


cr“«.  fuel 


TEMP 

-I3.3.A3_ 


_yAPjOR_FLOW  PRESS  TflTAI 
0.83541  14.424 


PRESS 

-5-»2aas- 


nFNSITY  TURBO  FLOW  FLOW  TRON 
-Mi323  — Bjii.0,3  7. 7.  3177 


-Ccg  ING_A1R. 


FPIP 

_6a553_ 


-tEMP 

97.391 


iiBEL^BDQa DEL-HPOn  Fi  nu 


-0.091883 


0.81007 


0.00000 


■RFL-HUM 


28.370 


OEW-POIMT 


6 2.  702 


PEL-HUM 


1 


-2  9. . 3 70.  „ ___  .5  6.L 


HUMIDITY 
_ 96.  3 36 


* H20  VAPOR  CORRECTED  HP 
—1  *9940  ^0, 15993 


-F7A  DRY. 

0.10866 


-EZA-WEX. 

0.10733 


-£fljiiL_R.A  Tt  0 PPM-I RPM-2 

1.6218  608.10  ~ 609.54 


TORQUE 


WET  rORPFCTION  FACt'dR '=  0. BaoTi"  EXHAUST  MOLF.  WT.  = 25r68T 


1. 3001 


BHP 


0.15  053 


-M  AsyPEfL  CO?!,C^ 


_CPP P EC TFDXOMC  . TP  H.F.T. _8 a S 1 5, 


-APT  PFR  MILLION  WET 

PPM  _AOX_PPM 

45388.  4.5785 


exhaust  density  « (5.066506  EXHAUST  FLOW  RATE  « 1135.F 


cn  DRV 

10.960D 

9.7450 


PER  CENT 
JC02  ,DRY__ 
6.2003D 
-5..5132 


02  OPY 


4.0574 

3.6077 


EMISSION  RATE 

-EMISS I ON M A SS/HPPE  _ 

EMISSION  MASS/ RAT ED  HP 

J!lCD.E_.£MLSAZ5.Illi^J:C.LE_5_ 


HC_ 


1.8497 
- 0.030829 


0.00019268 


Jinx 

0.00061849 
_l,03,C8t05_ 
6.4426F-C8 
— 2^0.04295 1,_ 


8.0313 

.0.13386 

0.00083660 
-J  ,9919^ 


-£At  . FUFLAXE  -P_AT„U?  . =...P  *,1047.0_ MFAS  . FUEL  AIR  RArTn_^n.  1 086,6, 


-OL,_TEMp_  OEG.F 


-D.|FF  MEAS.E  cal.  F/A  percent  »-3.6464 


ENGINE  OIL 


PVNn  COND. 


.F  r.YL-1 

..rVL-2 

r,Yi  -3 

_CYL-4 
307.  39 

283.77 

307.11 

287. 54 

PEG,-F  EXT-1 
1723.7 

Fxf-2 

787.58 

EXT-3 
331.  4? 

EXT -4 
970,  19 

EOILT 

SniLT 

niLP 

M. AMI  FOLD  ,1 

148.55 

287.08 

46.813 

TPPOUE 

RPM 

CYL.BACk  1 

SEXT-l 
635.  15 


SEXT-2 

633.34 


,13.900 


input  TIPM  AIR 


..I  A IRTl 
103.08 


PRIFICF  AIR  ‘ 

CEl  I,  TEMP.  = 74.666 


TEMP 

87.958 


MIRT2_ 

101.51 

DELTAP~  " 
0.095609 


TAIRTl 
100. 80 

orfr' 

53.196 


_TAIRT2 

101.51 

FLOW 

336.31 


HEATER  TEMP  = 120.25 


M- 

-P- 

ii. 

►I  K 


cnpl  FR  TEMP  = 114.13 


NA<;A-LEmS  PRPLIMINA9Y  DATA  0A/09/7ft  CApngtl  REC  04/09/76  20sQ0:l».97» PAC  SEX15 PGM  C003 «^PG  3tTI 


• LFANOUT  25  BTOC  I C T lOQ  OFG  HUM  = 30  T 1 l/P  T OPE  r-^COE  « 2.0000 NO»  SCAN?  ».,5 

• ENGINE  TIMING  ^ 25.300  ngG.  ^ BARfiMETB  1C  PReSSUP.E  » 29.360  RATED  HP.»  160.00 HC  RATIO*  2.1250 

• COMB.  AfR  TEMP S CEM OP.Y  FLOW VAPOR  F LOW  PRESS  TOTAL 

• 100.76  29. ^*.1  25.688  108.86  1.3580  14.623 

’ “ COM 3.  FUEL  TEMP  PRESS'  OEMSl TY  TURBO  FLOW  FLOWTRON  FPIP 

72.079 ^5,  6742  44.856  ^L2.40_7 11.251  6.1368 


r.OOl  IMG  AIR TEMP  UOEL-HOOD  OEL-HOOD _fLOW REt-HUM DEW-POINT 


?4 

/ 95.798 

-0.094098 

0.79485 

0.00000 

29.173  62.857 

i ■ 

P FL-HUM 

1 

29 .173 

2 

27.169  • 

HUMIDITY  r H20  VAPOR 

87.323  2.0052 

CCRRECTEO  HP 
1.3855 

f 

FMfi-  cn^'^^ 

F/A  DRY 

F/A  WFT 

FOU.  RATIO 

RPM-1 

RPM-2  TORQUE 

BHP 

0.10335 

0.10208 

1.5426 

1204.3 

1204.6  5.6922 

1.3052 

! ■ ■'. 

WET  CORREeTrOM 

FACTOR  = 0.84931  EXHAUST  MOLE.  WT. 

« 26.010 

EXHAUST  DENSITY  « 

0.067346  EXHAUST  FLOW  RATE  > 

1803.7 

;'T' 

MEASURED  rONC. 

PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

CO  DRY 

PER  CENT 
CD2  DRY 

02  DRY 

-C 

! ^ 

CORRECTED  CONC. 

19809.  ■ 

TO  WET  BASI S 

7.2007 

12.8640 

10.926 

7.8687D 

6.6830 

0.76348 

Q.64S43 

> 

HC 

NOX 

CP 

a 

EMISSION  RATE 
EMISSIO*)  MASS/MODF 

1.2827 

0..23517 

0.0015455 

0.00028335 

14.307 

2.6230 

• 

; ^ 

EMISSION  MASS/PATED  HP 
MOnE  FMIS./STO.  CYCLE  S 

0.0014698 

77.358 

1.7709F-C6 

0.11806 

0.016393 

39.032 

CAI -FUEL  AIR  RATIO  = 0.10472 

MFAS- 

FUEL  AIR  RATIO 

* 0.10335 

DIFF  MEAS.E  CAL. 

F/A  PERCENT  « 1.3266 

f - 
[ ^ 

CYL  TEMP  DEG.F 

CYL-1 

CYL-2 

f YL-3 

CYL-4 

1 ■ 

f *a 

271.12 

292.39 

275.41 

281.91 

\ “ 

EXT  GAS  TEMP  DEG.F  EXT-1 
650.25 

EXT- 2 
1091.5 

EXT-3 

1136.6 

EXT-4 

1161.7 

SEXT-1  SEXT-2 

603.73  600.49 

• 

ENGINE  OIL 

EOILT 

SDILT 

niLP 

MANIFOLD  PRESSURE  « 9.9073 

rr 

146.13 

276.02 

55.910 

V " 

DYMO  CONO. 

TORQUE 

8.1224 

RPM 

1195.5 

CYL. BACK  PRESSURE  » 29.270 

n 

INDUTTION  AIR 

lAIRTl 

I AIRT2 

TAIRTl 

TAIRT2 

.... 

102.00 

100.76 

171.41 

101.76 

. 

OPIFICE.AIR 

TEMP 

R6.322 

OELTAP 

1.0794 

ORFP 

53.242 

FLOW 

1459.8 

HEATER  TEMP  = 121.96 


cent-  ER.  TEMP  =_.  1 16  .4^ 


CELL  TEMP.  * 73.022 


K'ASA-LFWT  S 


PRFLIMTN ARY  PATA 


OA/09/76 


rADPFT  T 


RFC  0A/Q9/76  20t00i37.197 


FAC  SEX15 


PGM  C003 


RDG  3172 


I FAMOIIT  ?■?  RTOF  I E T 100  DEG  HIJM  » 30  X j 1/2  T OPF  MODI:  = 6,QQQQ_ 
FNGINE  TTMI^'^.  = 25. 000  f)E0.  V BAROMETRIC  PRESSURE..". 


NO.  SCANS 


RATED  HP.»  160.00 


HC  RATin«»  2.1250 


TP  MP 

PR 

r.EM 

DRV  FLOW 

VAPOR  FLOW 

PRESS  TOTAL  

— 

. 

_AJE_ 

100.52 

29.356 

25.915 

105.82 

1.3199 

14.426 

CCM6.  FUEL 

Tf^vp 

PRESS 

DENS ITY 
Ai.B57 

TURBO  FLOW 
12.508 

FLOW  TRON 
11,21.5 

FPIP 

6.^1353 

JOFL-HOOD 

DEI -HOOD 

FI  nw 

RFL-HUM 

DEW-POINT 

~\  95.798  ' 

-0.098802 

0.83387 

0.00000 

29.378 

62.857 

iPFL-HI|N 

_ ^ — 

2 Q, 

2 

5.8986 

HUMIDITY 

87.308 

? H20  VAPOR 
2.0049 

CORRECTED  HP 
0.84481 

P/ A np  Y 

E/A  met 

EQIJ.  8AU0 

RpM-l 

RPM-2 

TORQUE  BHP 

:> 

C 

0. 10598 

0.10467 

1.5818 

1203.0 

1204.1 

3.4753  0.79605 

iWET  CORRECT  ION 

FACTOR  = 0. 

86031  EXHAUST  MILE.  WT. 

= 25.847 

EXHAUST  DENSITY  = 0.066924  EXHAUST  FLOW  RATE  » 

1768*  6 

" — 

PART  P6R 
ur  onM 

WILLI  ON  WET 
\inv  PPM 

CD  DRY 

PER  CENT 
C02  DRY 

__Q2.  nRY- 

.£ 

1 

- '■ 

cupPECTFn  coNC. 

18519.  7.2987 

TO  WET  BASIS. 

12.7940 

11*.0..0,7 

7.96380 
_j6.J514 ; 

0.704  87 
(L,6Q64JL 

— 

'E  MISS  I ON  RATE 
EMISSION  ■■  MASS/MOOE  _ 
iEMlSSION  MASS/PATED  HP 
iMOOE  FMIS./STn.  rYCLE  ? 


HC NOX .cn.._  

1.1758  0,0015361  14.132 

....Qj  j)  5 8 792 1»  6 3Q4E-05 0 • 70661. 


0.00036745 
10.339  


4.8002E-07 
0.032002 


0.0044163 
10.515  


iCAL^yEl  _ALR  PATIO  = 0.10378. MFAS.  FHEt  AIR  RAT  IP„5..0. 10598 DIFF.MEAS.E  CAL.  F/A  PERCENT  =-2.0761. 


r.YL  TEMP  nEG.F 

CYL-l  _ 

CYL-2 

CYL-3 

r YL-4  „ 

272.39 

292.80 

276.73 

282.41 

EXT  GAS  TEMP  DEG. 

F EXT-1 
623. 12„ 

EXT- 2 

..  .L092,9 

EXT-3 

J144.6 

EXT- 4 

1202.3  _ 

ENGINE  OIL 

ED  ILT 

SO  ILT 

niLP. 

MANIFOLD 

145.53 

21.081 

56.006 

DYN'D  CDNO. 

TDRODE 
3, 1107 

RPM 

1196.8 

r YL.BACK 

IMGUCTinM  AIR 

lA  IRTl 

IAIRT2 

TAlRTl 

TA1RT2 

1D1.75 

100.52 

189. i4 

101.24 

HR  IF  ICE  AIR 

' TEMP 
86 ,357 

DELTAP 
0.10141_ 

HRFP 

.'^3.225 

FLOW 

352.39 

cell  TEMP.  = 73. 

.067 

HEATFR  TEMP 

= 127.57 

CO 

SEXT-1 
600. 27 


SEXT-2 

596.98 


9.6939 


29.404 


C.QTIL  FR  TEMP  = 119  .29 


Nasa-LEWtS  PRFI  IMINARY  DATA  04/09/76  CaDnEU aiC_0»/0?/76  20; 06t  ?5.73?_ 


FAC  SEX 15 


PGM  COOS  «DG  3173 


iPAHniiT  BTPC  1 c T IQQ  nEG  H>M  « 3g  ^ j U2  T OPE  MopE.«.  .2^MQa NO,  SCANS,  *.A. 


ENCINE  TIXfNG  « 25.000 


PEG. 


COHP.  AIR, 


TFPP 


PRESS 


flAROHETRlC  PRESSURE  =29.360 
ORY  FLOW 


RATED  HP.»  160.00 


HC  PAT10»  2. 1250 


IOC.38 


29.366 


CFM 

15.820 


VAPOR  FLOW  PRESS  TOTAt_ 


66.-6S6 


0.80355 


14.421 


COMP.  FUEL 


TFMP 

13.5.l.2_ 


PRESS 

_5^4^ 


DENS ITY 
44.818 


TURBO  FLOW 
7. 1187 


FLOW  TRON 
6.7117 


FPIP 

6.1458 


;OPt,lNG  AIR 


JTEPP 

96.318 


UOEL -HOOD  DEL-HPnO  FLOW 


REL-HUl. 


DEW-POINT 


-0.097142 


0.73461 


0.00000 


29.471 


62.822 


REL-HUM 


1 


.29,471 


2 

AL,20A. 


HUMIDITY  T H20  VAPOR  CORRECTED  HP 
R7.?78  2. 0031 0 . 3 9 6JI 4 


ENG.  COHO. 


_F/A  DRY. 
6. 104O8 


_F£A  WET  ,FQU.  RATID__PPM-1  _ 
0.10280  1.5535  602.70 


_RPM-2_ 

604.14 


TORQUE 


BHP 


3.2587 


0.37395 


WET  CORRECTION  FACTOR  = 0.87800 


lx>iAim"M3LE.  WT.'^'25V964  EXHAUST  OENsiTY  « 0.067228  EXHAUST  FLOW  RATE  » 1071.0 


JtEASURK’.CnNCj 


'part  PER  million  WET 
HC  PPH 
41972* 


CnP.RFCTEO  CONC.  TP  W ET._B AS  I S 


. PER  cent 

NOX  PPli CO  DRY  .C02  ORY  ... 

4'.5024  10.697  6.6988D 

9.3921  ..  5.8816_.. 


_02  DRY_, 
3.855'5 
3.38^ 


X 


EMISSION  RAtE 

LM.I  SilDN MAS.SZMPPI. 

EMISSION  MASS/RATED  HP 
MCDF.-EJI'.LS^SlTi.-XyCL  R ;j  .. 


...HC 

1.6138 
_0,026896_ 


0.00016810 
J1.8413 


iJQX CP...  - 

0.00057382  7.3027 

9.  5fe37F-06  0 . 1 2 lH 


5.9773F-08 

JJ.00:39.R49_ 


0. 00076069 

1. B112  


J:AL.FUELJIR.RAI1Q_=  0,10216  MEAS^.B1£1^1P  JATI(L^Q:i0408 PIPOieAS^C  CAL.  F/A  PERCENT  -.U85U 


CYL  TEMP  OEG.F 


CvL-l 

242.22 


EXT  GAS  TFMp  PEG.F  Fyr-l 
1123.7 


ENG  IMF  .OIL 


FOILT 

138.70 


DYNO  COND. 

INPllCT  ION  AIR 

"IfplcirErATR 

CEIL  TEMP,  =__7_3.69R 


TOPOUF 
2. 7507 


I M PT  I 

102.01 

TFMP 

87.495 


CYL-?  

265.56 

CYL-3._ 

243.26 

CYL-4 
255  .46 

EXT-2 
871.00  ..  . . 

EXT- 3 

..^<31^5.- 

EXT- 4 
803.54 

S3  ILT.^ 

231.72 

oiLP  .„ 
47.925 

manifold 

PPM 

593.64  . 

CYL. BACK 

IMPT2 

100.38 

TA  I»T1 
97.383 

TAl“T2 

102.08 

DFLTAP 

1.0567 

■■  pQ  pp  " ~ - 

. 53.307 

""flow 

1443.1 

SFXT-1 

497.14 


SEXT-2 

493.88 


H F A T EP  _T  FM  P .1 47.06 


COOLER  TEMP  = J25,4_3_ 


IQGLINCLjMR 


1 94.316 

’’ 

R EL -HUM 

1 

5 8.721.. 

i 

ENG.  COMO._ 

F/A  DRY  . 

0.10255 

WET  CORRECTION 

FACTOR  = O.i 

_J1£A5URED.  CONC... 

part  PER 
HC  PPM 

UDEL=HQDD DELrHQQD^ -£LOW  - 

-0*089669  0.78267  0.00000 


58.721 


_DJw.-PrLlMI_ 

82.334 


J3 


HIWIDITY 


r H20  VAPOR  CORRECTED  HP 
,_.3.9419 0.023316 


P/A  WEI- 
0.10010 


.EQU.  RATIO- RPM-1  - -RP^'-2 IPJ-OUE — 

1.5307  591.18  589.56.  0.19169  0.021577 


EXHAUST  MOLE.  WT.  = 26.061 


EXHAUST  DENSITY  = 0.067477  EXHAUST  FLOM  RATE  » 1 144..4 


4 5*:  88. 

_CXlf'.RECTED-CQNC..._TO  WET  BASES 


NDX  PPM CD..  DRY 

4.2454  9.9964D 

. . ■ e...6251_„ 


PER  CENT 

_£.02  DRY-  , . __C2.  DRY.. 

6.68830  4.3520 

_5.7708  . __3.7550. 


PPI  SSI  rate 
_EMISSrOM  HASS/MDPE 


HC  _ 
1.8730 


P MISSION  MASS/RATED  HP 
lina£_£(ll.S.7.Sin._£:mE  2 


0.031217  _ 
0.00019511 
.10.265 


0.00057818  7.1663 

.9.  6363,E-06„.  0.11944. 
6.0227E-08  0.C0074649 

Q..0040151 1 .77.75 


CAI  . EU  EL..  AJ R .5. ATTD  .=  0 . 1 0 1 1.9 
_ETJ.,.T£MP— D£G,.F 


H EA S ._£UE1-.  AIR  .RAT  IQ ..5— .0 .10255  .DI E E-ME.A5..Ji  CAL.. py A ...£E.RCENT  ^~l « 3 256. 


CYL-L 

205  .25 


CYL-2  . 
244.8? 


..C.YL-3  . 
211.89 


-_CYL-4 

224.28 


EXT  GAS  TEMP  DEG.F  FXT-1 
■ ....  72.7 . 63 


EXT-2  EXT-3 

884.63.„,_ .1.5.9  ,.36 


EXT-4 
714.  29 


_ E1:GINE  OIL.  ^ , E9ILT 

132.71 


SniLT.:., 

212.52 


..niLP  .. 
44.760 


manifold  PRESSURE  = .1.4,0.30. 


OYMO  CPNO. 
_._ir'DUC.TICN.AlB. 


TORQUE 

6.9199 


RPM 

588.18  .. 


CYL.BACK  PRESSURE  = 29.456 


lAlRIl 

100.93 


I AIP.T2_ 
99.360 


_I.AIRT.1_ 

102.38 


.TAIPT2 

101,18 


OR  IFICE  yUR 


TEMP 

.86.937. 


DELTA? 

, . .4,7491. 


ORFP 

_53.,26.6_ 


FLOW 

.29,81.9.. 


SJ=l  L TEMP  . = 72.3 l.L. , 


E A.T EP  TEMP  = 1Q5..JJL 


COPI  FR  TEMP  = 113.09 


3DV, 


^ASA-LfWt<:  PRELIMINARY  DATA  04/09/76 CAnngt  1 REC  Q4/09/76  20»55;?.12. 1.7.9- F.AC...SERIS. gfig-CO-Ol R-PG_31.T.T 

I cAfintiT  RTOr  ,1  f.  T lOQ  ^pr,  HUM  X ftp  r t 1/?  T nPF  MnnF  = ?.00QQ NQ.  SCANS  » 5 

ENTIMF  TIMINT.  = ?5.0QQ DFC..  ' BAROMETRIC  PRESSURE  = 29.360 RATED  HP.=  160.00 Hg  RATIO*  2,i25Q 


.CMa^lP_: TEMP  , PRESS  CEi* DRX_FLQH___yAj;D«_E.LO« — PRESS  TQTAL 


iL.UE!!a.*_AlK  . - 

107.54 



29.360 

■ Lr.r— 

28.764 



115.10 

l Ul  WL 

2.9789  14.426 

CCMB.  EllFL  TCMP 

7R-RH5 

PRESS 
5.6610 

DENSITY 

44.B09 

TURBO  FLOW 
13.584 

FLOW  TR  ON  FPIP 

17.376  6.1401 

rrni  rwr,  air  temp 

iioFi  -Honn 

DEI  -HPOP 

FLOW 

RFL-HUM  DEW-POINT 

; <>6.699 

-0.097972 

0.87013 

O.OOOOQ 

56.212  03.934 

!R  EL-HUM  1 

•56.717 

2 

. 22.392.  . 

HUMIDITY 

lai.lTL.. 

* H20  VAPOR 
4.1603 

CORRECTED  HP 
1.1908 

FMp,.  rni.'n.  f/a  hry 

„F/A  ,MEI 

Foil.  RATIO 

P.PM-l  . _ 

PPM-2  TORQUE  BMP 

0. 10753 

0.10481 

1.6049 

1200,1 

1199.5  4.8005  1.0969 

WET  CORRECTION  FACTOR  = 0.84fl21  EXHAUST  M3LE.  WT. 

= 25.753 

EXHAUST  DENSITY  - 0.056681  EXHAUST  FlOW  RATE  ■ 1956.4 

PART  PER  MILLION  WET 
f'EAsiiREn  rnur.  hc  ppm  nox  ppm 

iii.D£.y. 

PER  CENT 
-.CC2  ORY.  . 

-C 

02  DRY 

71580. 

rpRRFCTFn  rnwr.  in  wet  ra<:i<; 

6.2186 

12.4790 

1Q.5R5 

8.06010 
6.8366  . . 

0.90559  • 

0.76897 

JJC 

NOX 

CO 

EMISSION  RATE 
FMISSIPN  MASS/MPDF 

1.5157 
Q.777B7 

0.001447B  15.034 

0-00076542  2.7563  ■ 

EMISSION  MASS/RATEO  HP 
M OD  £..£.«  1 S . / SI  D^,C  YC  L £..  J,! 

CAL. FUEL  JMR_RAliO.  = 0^10389 

0.0C17367 

J91.405. 

1.S509E-06 

9.11059 

0.017227 

.-41.016 

NEAS.  FUEL  AIR  PATIO  = 0-10753 

niFF  MEAS.R  CAL.  F/A  PERCENT  »-3-3854 

CY£„rE.MP  DEG.F.__  CYL-i 

._CYL-2  ... 

£YL=  3 ...  . _ 

. CYL-4 

27U.69 

790.64 

278.39 

285.54 

EXT  GAS  TEMP  DEG.F  FXT-l 
421.43 

EXT-2 
1145. ^ 

EXT-3 

1164,8 

FXT-4 

. 777.64  . . 

SEXT-l  S EXT-2 

501.72  502,56 

■ ENGINE  OIL  E1ILT 

SOILT 

_C1  LP 

MANIFPLO  PRESSURE  = 10.473 

130.23 

287.00 

58.770 

DYMO  CONO.  TOOOUE 

2.7579 

RPM 

1204.4 

CYL.BACK  PRESSURE  = 29.190 

INCUCTIPN  AIR  lAIRTI 

I AIPT? 

TAIRTl 

TAIPT2 

103.66 

102.54 

200. 16 

100.93 

PRIEICE'AIR  TEMP 

89.657 

OELTAP 
4.2348 

ORFP 

53^327 

FLOW 

2816.0 

CELL  TEMP.  = 74.9_50.  .. 

HEATER  TEMP  = 114.50 

COOLER  TEMP  = 111.07 

M At;a-t  FVilS 


n.T. 


FAC  SEXIS, 


PRH  COO^  RPG  31Bg_ 


A -t ’ ' ■ " ■ ' C^AMC*  A. 

#/%•«■  1 >•»  T HOP  MnnP  •»  QQQQ  -Nfla  „,SCANi  * 

icAMniiT  WTfir  !' K T 100  nFfi  H1H  « ftO  ^ V U?  T OPF  MODE 

■ OATCn  MD  - X 1 


F^:r;^^■F  T tULMCr  » 25.-fl-0.C- 


_DE£ 


pftpnMFTRlC  PR£S-SiJfiE--r  29_.3-6fl — f?AI-E.ll-H9  r*  160.00 


tf.  RATIO*  2.1250- 


_CLDKfi^AlR- 


_J.E«P 

lOO. 10 


BRESS- 


29.356 


rcM ___DRy_FLOM MAP.OR-F.LQH_-M£S|JQIAL- 

3875  03  113:96  2.9526  14.925 


CC*'P.  FUEL 


TEMP 


PRESS 

_5^i>6JU- 


f-r  f-l  I Mr.  ATR_ 


JEMP- 


94.2B1 


__ilDEL^lHQDIl- 

-0.093752 


demsTT?  turbo  flow  Ftnw  tron  fpi p 
_44^J] .U  .512 12...15J 6..a4ii- 


J»EL.rJHU!L 


J)EWtR0IN1- 


nn  -HPOD LELOW i ’ 

0.82543  0.00000  60.530  83.963 


p EL^HIJH 


„6J1.53jQ- 


2 

_15-.4.69- 


FAC.  COMO. 


E/A  DRY. 
0. 10844 


.8/JV  WEL 
0.10570 


HUMHITY  T H2n;yAP0^  corrected  HP 

13,1  ..36 .4..164.7 1.0,99. 2 . 

cn.i  DATin  PPM-1  _PPH-2 IDRQUt 

U?8^0—  l.«.6  ‘.«=‘ 


_BH£ 

1.0147 


-JfT  CnwECIIO.  fT'-V'.f:  . o'.85053  EX"«UST  MUF.  .^T-  • 


TiHAUST  DENSITY  - O.oi'iiSi  EAH.USt  Fl»  ««TE  * T 


K-EASURET,  CLON  El 


PA  RT  PER  MU  LI  ON  WET 
,HC  PCI*  . - lMQ.X_EP-M_^ 
22509.  6.4819 


PER  CENT 

12.4410  8.05340  0.951B4 


V/ 


rnPRFCTED  Jia^iEj— Ig.J<ET_BA SI  S 


.io:i0L-V-6.8^‘’6 ^0.80951- 


EMJSSIOM  RATE 

’ EM1SS1DM-_-MASS/M0DE  ... 

■■  EMI  SSI  01*!  maSS/RATED  HP 

Mnnr  EMI  S ./SlD..-JtLYCL  E Z 


HC  ' ___  N0X  , ^:.-'_  . 00  • ' - ■ - 

1.5699  0.0014985  14.924 

0.078496. .I.4926E-05..... 

0.00049060  4.5S29F-07 

. .25.8.2.L__ — 0.  03121°-  . U .104 


J-AL.EUEL  A1R_EALIG  = 0.10411 


HEAS^JUEL.  .AIR.  ratio.  = -0.10844  OIEF  «£AS.6_C.AU.£/4_J>XRCEN-I^t3^9.^^ 


_C.Y.L-I£”P.  DEG.  E_- 


GYL-1 

267.90 


EXT  GAS  TEMP  DEG.F  RXT-1 
: 12  86.9 


_FMGINE-J:IL 


OYNC  criMD. 

_I  N-TOC-T -lOM-AJ-P- 


rRIFlGE  AIR 


FORT 

13C.P2 

TORQUE 

n.P37 

lA  IRTl 

131.24 

TF-P 
87  .409 


CYL-2  

289.44 

e'xT-2 
1146.1  . 

STILT 

-123.70 

RPM 

1186.4 

IA1PT2_. 
100.  IC 

DFLTAP 

4.2880- 


ryL-:3 

277.59 


EXT- 3 
1123.2 

..DILP, 

59.546 


T-IIRTI.. 

24.930 

' o.n'fp 

53.292- 


C YL-4 
285.34 

F XT-4 
844.22 


SFXT-1 
,.505.54  .. 


SEXT-2 

,506ja.31 


manifold  pressure  =_10.,509_ 

CYL.BACK  PRESSURE  = 29.317 


TAIRT2 

101.32 

FLOW 
2,839.  I 


rpl  L TFMP.  = ,72.600 


HFATFP  ..TFMP.  =.l53i82 


CnOLFR  TEMP.  =„118  .8l_ 


— HASA-LEHIS PRFLtHINAPY 

JIAJA QAZQ9/76 CADDEII  RFC  0A/nq/T6  21:09:18.994 

FAC  SFXIS  PRM  r 009  one  9i  ai 

^ f 

■■LfA»'niiT  Atnr.i 

-_£■  T__10Q  OPr.  HIM  - Af>  9 

■11/2.  T OPF  MOOF  » 7.nnon 

140-— SCANS  » 5 

• 

FNGINE  TlHtYR  x 

23^0  on 

4, 

- PEC.. barometric  PRESS»R£..=  29.3AQ  RATED  HP-*  160-00 

^r. 

4 

— Ca«*B.  AIS 

IE  ME. 

PRESS 

CFH 

-DRY  .FLDW 

VAPOR  FLOW  PRESS  TnTAI 

99.895 

29.374 

17.782 

71.198 

1.8340  14.418 

COMB.  FUEL 

TEMP 

__73.3.07.. 

PRESS 

. 3.-73A5 

OEMS  ITY 
44.824 

TURBO  FLOW 
_e.3093.. 

FLOW  IRON  FPIP 

7.1887  6.1581 

- CnPLlNG  AIR  / 

-_IEMP 

-UQELjrHDDD- 

DEL-HOOD 

-FLOW 

REL-HUM  DFU-POINir 

■- 

95.036 

-0.096588 

0.82446 

0.00000 

60.531  83.774 

REL-HUM 

1 

£0.531 

2 

_ _.7.8948_.^ 

HUMIDITY 
— X8Q..3lJ 

* H20  VAPOR  CORRECTED  HP 
-A.1406.  . .0.66937 

_£HG._£.QML. 

_.E/A.DRY„ 

-■  F/A.  WEI 

— EQU.-.eAJJJL_ 

-RPM-l  , . 

RPM- 2 TOROIJF 

BHP 

0. 10097 

0.098433 

1.5070 

583.92 

585.36  5.5589 

0.61804 

WET  CORRECTION  FACTOR  = 0. 

85695  FXHAUST  MILE.  WT. 

= 26.16  3 

EXHAUST  DENSITY  » 0.06  7741 

EXHAUST  FLOW  RATE  * 1184.2 



_!f  EASUP-EO  ..CONCji 

PART  PER 
HC  PPM 

MILLION  WFT 
..  NOX  .pPM 

_r.D_.  .DB.y— 

PER  CENT 
.C02  ORY 

02  DRY 

-C 

_CjQaPEa£Q_CDNC^D.  WET  BASIS 

10.0I2D 
-A-519B.  ■ ■ 

6 .62710 
_5.6791. 

4.4340 

3.7997 

— — _ 

HC 

_NnX_ C.Q  

4i 

a 

Ef*  ISb  ION  RATE 

_Ef'ISSION_^MA£S/i!ODE  : 

1.9231 

_._J.a.0320£J 

0.00062082 
— ■1.3347E-05 

7.3764 

0.12294 



EMISSION  WASS/RATFO  HP 
_lf£P£_  EHl£./S.TLD^£YCL  E_S 

0.00020032 
. _ 10. 543 

6.4669F-08 
0.0Q431L3_ 

0. 00076838 

1.  8295 

w 

— CAL.«EUEL-AIR_  J-ATIO-.5  .Q.XCli3Q_ BEAS.  .FUEL  ALR_PAT-Iil_S-l3.1009I 

DIE^EAS.C  CAL.  F/A  PERCENT  - 

0.030225 

a 

_£YL  -TEMP.J)EG.f._ 

CYL-1  , 
203.  35 

. „CYL-2 

-CYL-3__ 

CYL-4  

239.58 

208.21 

224.07 



EXT  GAS  TEMP  OEG. 

F FXT-l 
925.25 

EXT-2 

. _S00.  79 

EXT-3 

_.519.51_ 

EXT- 4 
350.85 

SEXT-l  SEXT-2 

380.59  378.97 

«j 

. 

-ENGINE. OIL 

EOICT 

126.37 

-SOILT  niLP  . . 

MANIFOLD  PRE.SSURE  = 14.28  5 

■ 

-lb  4.  62 

48.537 

OYNO  CONO. 

TO ROUP 
8.9361  . 

RPM 

_575.22_ 

CYL.  BACK  PRE  SSURE  * 29.403 



INOurTIPN  AIR 

lAIPTl 

IA1PT.2. 

-lAIBTL- IAIRT2  

101.35 

99.895 

135.36 

100.36 

— .. 

PPIFICE*  AIR 

TP*'P 

PR.88A 

OELTAP 

. .4,3136; 

0‘^FP 

.33.235 

FLOW 

2843.6..  , 

* — 

.CELL  TF.MP,  =__71., 

6A5 

„ HFATEP.JfMp. 

3 __ 

qontiFt, 

jFHP.=». 115.73 

J 

LEANOUT  25  BTDC  t 

IQ.0  PEG 

huh  X 60  t 

3/4  T OPEN  MODE  « 1 .0000 

f,  yyf  1 i# c.  A.  » _ 

-MD^StANS  X 5 

E^P^^IF  TIMINR  X 

Z1.QOO  .. 

DEG.  ' BAROMETRIC  PRESSURE  « 29-360  RATFO 

wmm 

HC  RATIOx  2.1250 

Cn««B.  AIR 

TFMP 

. PRESS 

-...CFM 

DRY  FLOW 

100.43 

29.351 

17.419 

69. TOO 

1.7994 

14.420 

•J 

cone.  FUEL 

TEMP 

iz.oai 

PRESS 

■ 5.7486 — 

DENSITY 

44.R5A 

TURBO  FEOM  FLOW  TRON 
7. 8559  6-771 7 

FPIP 
6.1 530 

•J 

COnLlMG  ATR  , 

_.IE.HP 

■ .UDEL-HOOD 

DEL-HOnO 

FLOW  - • 

R El -HUM 

DEW-POINT 

/ 

94.802 

-0.078599 

0.84107 

0. 00000 

59.700 

83.844 

» 

PEL--HUM 

1 

—59.700.  . 

2 

-16.762 

HUMIDITY 

100.71 

X H20  VAPOR  CORRECTED  HP 
4.1498  _ 0.60413 

...  .E^!G.  COMD. 

— F/A  DRY. 

F/A  WET 

.EQU.-JUIJD— 9PM-1  

RPM-2 

TORQUE 

BHP 

0.097154 

0.094709 

1.4501 

599.52 

601.20 

4.8838 

0.55749 

i: 

WET  CORRECTION  FACTOR  x Q. 

04137  EXHAUST  MOLE.  WT. 

X 26.415 

EXHAUST  DENSITY  « 0.068395  EXHAUST  FLOW  RATE  - 1144.4 

.MEASURED  C ONE. 

PART  PER 
_ HC  PP.M 

MILLION  WET 
. .NOX.PP.M 

—Cn-DILY 

PFR  CENT 
CD2  DRY 

02. DRY 

4; 

A4730. 

CDRPECIEC  -COMC^IC  WET  .BAS  IS 

4.2514 

10.016 
8..42.70  .. 

6.65650  4.3684 

-5.6006  . -3.6755 

*■ 

HC.. 

NQX 

-CO.  .. 

EMISSION  RATE 
_£M  ISStOM  .-MA  SSi^ODE  . _.. . . 

1.8377 
..0.030629 

0.00057898 
^9^6496Er06. 

7.0015 

—...0.11669 

EMISSION  NASS/PATEO  HP 
_M.DDE..£MISx/STD<^YCLE  JS.. . , . 

0.00019143 
..10  .075 

6.0310E-08 
Q -.0.0  4 020  7 

0.00072932 
1.7365.  _ 

- 

__£.A.L..EUEL.AI?  J^AIIQ  = Q.L0139 

. ..  meaS._LUEL— AIR.  RATIO- 

-5_0. 097154,- 

.OIEF-ME.AA, 

,e  CAL.  F/A  PERCENT  x 4.3619 

• 

_£LYL_JEMEL  OEG.F 

. CYL-1— 

.CYL.-2 - 

-JCTI-B. 

CYL-4 

286.31 

307. 28 

295. 53 

314.22 

ext  gas  temp  oeg. 

.F  FXT-1 
- 89  0.04 

FXT-2 

914.57- 

6XT-3 
299. 14 

EXT-4 

888.61 

SFXT-l 

604.21 

SEXT-2 

604.94 

“ 

..E-NGINE  ,C!l.  \ 

...F01LT 

snuT  : 

-OILP 

MANIFOLD  PRESSURE  = 13.095 

- 

138.93 

324. 92 

47.365 

OYNO  CONO. 

TOPOUF 
-.5. 9478 

RPM 

596.  C4.. 

CYL.BACK  PRESSURE  = 29.494 

• 

.-INDUCTION  41 R 

- iaipti 

IAIRT2. 

_TAJ.RTI  TAIRT2 

101.92 

100.43 

104,3° 

100.72 

■ 

nRIFir.F  -AIR 

TFMp 

88.814, 

OFLTAP 
4.  2081 

ORFP 

53  .441._ 

FLOW 

2809.3 

,CFLU  TFNP.  = 73. 

600,  . 

HEAT  FR  TEH P„r. ,J .3 .0 - .9 5 , . „ _ 

CPOLEA 

TFMP  = 106. 

37 

• 

PBPLIMtNARY  OATA 


04/09/76 


CADPEII 


BFC  04/09/76  21: 19.; S9.33■fiL■ 


.EAC-S£■)a5- 


PGH  C003  ROG  3185 


1 FANOUT  ?5  BTJMl- 

T f.  T IQQ  DEG 
oc  nr.ii 

HUM  « feH 
riFr..  ' 

3 __  WIJUi:--*-  MU UM ixw.  J.W 

raromftRIC  pressure  * 29.360 8ATEJ1. 

HP,"  l60t.0.Q- 

HC  RATIO*  2.1250 

t Nu  1 1 r?  L Nu-* 

DDCCC 

rpM 

nPY  .FLOW.  . 

wAono  F.nu  p»f«  TOTAl 

99 .921 

29.365 

29.968 

ll9i-98 

3.1006 

14.425 

COMP.  FUFL 

Tf=MP 

■71  AOrt 

PRESS 
c;.  ^c;c;a 

DENSITY 

44.074 

TURBO  FLOW 
14. 256,  . 

FLOW  TRON 
12.86S- 

FPIP 

_t.l3A2 

! 93.778 

pt  nu 

RPI  -HUM 

OFW-PniNT 

CQDUK(L.Alfi 

-0.096588  0.82335 

0.00000 

60.855 

83.964 

BEL-MUM 

1 

2 

- A Aft 

HUMIDITY 
101. T7 

? H20  VAPOR 
4.1649 

CORRECTED  HP 
—1.7859- 

_.£/A  HEX- 
0.10455 

pmi.  RATTn 

PPM-I 

RPM-2 

TORQUE 

JBHE 

.Ef! G.  COUP. 

J 

0.10726 

1.6008 

1201.3 

1202.5 

7.2090 

1.6490 

HFT  CORPECTION  FACTOR  = 0.84757 


EXHAUST  MOLE.  WT.  = 25.7S9 


PART  PER  MrLLION  WET 

tLEA-SURED  CONC., HC  PP'^  MOX  PPW  _ 

23148.  6.6197 

■ LOPJlE£JECL_CQNC^_tD  WET  BASIS  


_CQ.  ORY._ 
12.3730 
_.10^4.87_ 


PER  CENT 
_C0?  PRY  . 

8.00900 
_6.7889  _ 


JQ2  PRy_ 
1.0609 
_0.899L9_ 


-c 


EMISSION  RATE 

‘ E.M  I SS.IDN  SSZJBCOE  . _ 

EMISSIOI'  MASS/PATFD  HP 
' B0O£..JEmS.iSlD*_JCYCLE. 


HC  _ . NOX  -CO 

i.6933  0.0016051  15.513 

,0.31.043 0.0002,9426 2.8440_i 

0.0019402  1.8391E-06  0.017775 

10?. 1 2 0.12261  _.42.321, 


rAi  .FUFI ATP  BATin  . 0.1 0.4Q3 MPAS.  FUEL  MR  PATI 0 « 0. 1 072 6. P l££_M£-Ai«6  CAL«  P/*  PER-CENT  »-3tQ079_ 


CYL  TEMP._Q£G.F^ C YLtI 


254.41 


_cy.L-2_ 

282. 10 


_CY.Lr3 


262.23 


...—CYL -4 
260.15 


EXT  GAS  TEMP  OEG.F  EXT-1  EXT-2  EXT-3  EXT-4 

1962.0  1126.7  906..P_0 91 7.  87 


SEXT-l 


SEXT-2 

567.93 


.£NaiN£_nlL 


EniLT_ 

130.10 


. -SOI  IT- 
273.64 


57.050 


.-NAN I FOi. 0 .PR£5SUR£-=  .JL.0.il<bJ- 


OYNO  CONO. 


INOUCTION  AIR 


TORQUE 

-8.6121 

, I A I RTl . 
101.  04 


RPM 

_1210.J^ 


CYL. BACK  PRESSURE  » 29.341 


JI.AIR12L 

99.921 


TAIRTI 


128.28 


_TAJ.RT2  _ 

100.57 


OPIFICF  -AIR 


. _C.F_LL _I£M P . .=  ■ .■■■72.^16 R 


TEMP 

_.0  7.547 


OELT AP 
.4.2762- 


ORFP 

-£3.265_ 


FLOW 

..203,4.9. 


. y FATFP  TFMP  = 118.09 


CODLFR  TEMP  = 115.70 


PGM  C003 


RDG  3167 


IHtN'G  » 25..0:0SL.: 


^ARflMPT^lC  PPFSSUPE  = 


_-S ATGO  HP.«  160.00 


HC  RATIO-  2.1250 


■ ca«ia*  JIIR— 


CPWP.  FUEL 


• r POL  ING  A IB 


P EL^HUM 


° EL!G.-CDL;CL.^ 


„TEMP— 

100.30 


„J-E  f<P_-  . 
94.473 


-59  .,996 


-RRE55_ 

29.351 

PRESS 


-0.083304 


29.797 


DENSITY 


0.07123 

HUMIDITY 
_L81..aO 


-DRY  FLOW. yjlPDR-ELDH P-RES5-J 

119.33  3.0905  14.424 


TURBP  FLOW  FLOW  TRON 
-J_3.Jfl5 12.-51J 


0.00000 


PEL=HUM— 

59. 996 


-DEWrEHJ 

83.949 


* H20  VAPOR  CPRPFCTEO  HP 
- 4.  1632 0.  77009 


-E/A.-DRY  E^A_WEX- 

0.10485  0.10220 


■£QU..-BiLT-LQ RPM-l- 

1.5649  1204.0 


1203.7 


3.1003 


-fLHP 

0.71074 


WET  COPPECTION  FACTOR  = 0.a«i034 


EXHAUST  NOLE.  WT.  = 25.916 


PART  PER  MILLION  WET 

MEASURED  XONC.. HC  PPM  -NOX  .PPM  — 

22450.  6.6067 

CnpP.ECTED-CQ.NC._JTO  WET  OASIS  


12.3450 
ia.3.74_-- 


PER  CENT 
JC02  DRY..-. 

7.97690 
-6.7033  .. 


EXHAUST  DENSITY  « 0.067104 


.D2..DRY-. 

1.0270 
_0. 86302 


EXHAUST  FLOW  RATE  ■ 2010.7 


-HC.. NOX CD  

fViSSICN  RATE  1.6206  0.0015808  15.144 

MI  <SIPN  _ MA  SS/MDOE  0.  061028 .7.9040Er05_-  0.75,720  

EMISSION  maSS/PATED  HP  0.00050643  4.9400E-07  0.0047325 

NmPFMIS. /STD. -CYCLE-?  26.654 O..032933 11.266 


:aL.,FU£L  AI.P,  .R.AIIC.  = 0.10398 


..nea.S._EUEL_AI  R..2.ATIO-.=_.0.  1 0485 


D-ife_M.( 


—0.8  2941 


-CYI.  ;JE  MP.-DEG.  F.. 


CYL-1 
26  8. 20 


EXT  GAS  TEMP  DEG.F  EXT-l 
- 1138.9 


.ENGI.NE.-niL. 


D YNO  CPNO. 


[NnUCT-I.pN-.AlJ 


PRIFICF  AIR 


-.  pniLT 
134.30 

TORQUE 
- 9.5770 

l A lRTl 
101. 50 

TEMP 

66.281 


-CT’L-2  .. 
291. 86 

.1131.2  . 

.50ILT 

29.360 

' RPM 
,1204.9  . 

-IAIP,T2-_ 

100.36 

“nFLTAT~ 
4.27  05.- 


_ CYI,-3_.. 

272.  5) 

FXT-3 
1126. 7 

-.OtLP 

58.2  50 


TA1RTI-. 

60.497 

OREP 
53.322 . 


. C.YL-4 
2 62 . 54 

TxT-4 

988.81 


SEXT-1 

554.23 


SEXT-2 

553.71 


. M AN  I FPL  Q PRE.SSUR  E-j^-  lQ..,  4 85- 


CYL.BACK  PRESSURE  = 29.279 


-JA  IRT2 
100.37 

~^"nw 

2333.8 


CELL  TFNP,  * ..  72.95't- 


. H E AT  F R _T  -EM  P .f.-J  1 3 . 3, 4 - 


com ER  TEMP  = 112.71 


CWI!S  PRFLIMtNARY  OAXA. 


■ i-«nniiT  ftTnr  t £ T 1t>n  PFR  HiM 

p >'r, IMF  T t w 1 NG  JS-Z5-«;3 00- 

CpMSU-AIfi 


ft^/no/7A  canoElJ RfC  0VQ9/7^  ?l «2»iQfa.ai- 


F*C  SgXlS 


PCM  coos  *PG  3188 


f.f\  » T nPFN  wnnp  = 6.Q.Q0flL — — tl,n«  SCANS  * .5.. 


Bfl  RPMPT^  1 C_PPLE^mE-?--2-9,3«L 
CfJL 


HaTFO  HP.«  160. 00- 


Mf  BtTlQp  g.l250_ 


rcM  np^inw  UAPOR  FLOW — M,ES1- TPT AL. 

■fro:^? — »•«! 


CC^'R.  fuel 


TF»'P 

JZZ.LflA- 


PRESS 

_5.A622- 


DENSITY 

.AkMS3h— 


TUPfiO  FLOM  FLOW  TRON  FPIP 

H^.QRT  12.^7 6.-1 355_ 


fnpi  INC  >1R- 


9'*. ^29 


i!D£.L=HQGH- — J1EL=H.0DD ELOH 


-0.082197  0.84107 


0.00000 


_PELrHUH- 

59.796 


_0.EHr£Qlt«l- 

83.934 


P FL-HUM 


..59.796.. 


2 

.18.158- 


HiniDITY 
_ 18 1.14 — 


?;  H20  VAPOR  CORRECTED  HP 
__4.1595_- ^1.8062 


_£11G._C0MD. 


. F7A  DRY. 
0.10686 


ITirHHRRFCTIOM  FJ^T-ip  * 0:84809  EXHAUST  HOLE.  MT.  = 25.795 


PART  PER  million  WFT 

HC  PPH  .MOX.J’Py — 

22834.  6.4636 

rnPRECTEP ■ CQMC:.— IC  WET  .BASIS — 


KEASUR.EQ  -CDN.C , 


_CO-QPJ£ 

12.3290 
_10..-45t 


PER  CENT 

_C02..PRY— 

7.9543D 
_6..7459  _ 


exhaust  density 

_D2.J18Y 

1.1170 

94132 — - 


0.066785  EXHAUST  FLOW  RATE  - 1996.3 


X 

y 


EMISSION  RATE 
-EMISSION  _MA55/i‘i3PE  : — 
EMISSION  m.aSS/RATED  HP 
MnoF  F M I S.  / STO.-C-YCLE-S-.. . 


-HC 

I .6365 
,.J).Q81825 


0 .00051139 
25^15 


-NQX-.- ^C.Q  — 

0.3015355  15.154 

7.6775E-05 0.75772  _ 

4.7984F-07  0,0047358 

_-Q.0.31990 


AL.£UEl_4iE-a5U0...  -0. 


■ CYI  TpMP  r.FO.F 

.CYL-J-... 

-1.  »1-  : — 1,6..  I— — ^ T — 

268.76 

'■  EXT  GAS  TEMP  DEG. 

F Vx  T - 1 
-4287-.  1- 

-•  p^KJIVP  Oil 

EORT 

134.21 

OYNO  CONO. 

' “f  OROUE 
.5.0117 

INPOCTirALAlP.  - 

IMKTl 

101.60 

ORIFICE*  AIR 

TEMP 
. .88.351 

CEL1_TFmP.-=  13. 

,.U1  

j:.yi-2_ 

292.46 


EXT- 2 

-1126.0- 


_C-Yl=.3-_ 

272.71 

'ext- 3 

-J.0.90-..3_ 


.27  6_ 

10686 

DIF-F- 

■4 

14 

•4 

.81 

“SEXT^ 

552.7L 

SEXT-2 

552,23  — 

.SOI  IT— 
=30,502 


niLP  . 
58.166 


M.ANI FOtO  PR.ESSURE  ..^10.49.9, 


RPM 

—1200.5- 


CYL. BACK  PRESSURE  * 29.196 


I ATPT2 

100.47 


TAIRTl. 

97.998 


, TAIRT2 
100.51 


OELTAP  ORFP  FLOW 

4.2288. —53.268..  — 2 81T.3 


-11 E A T.E R temp  = 114135- 


rnm  fr  temp  = 11.3aQ9l 


I 


NASA-I.EWIS  PRELIMINARY  DATA  04/09/Y6 

CADOEII  REC  04/09/76  21i  29:  31.I-183 

FAC  S6X15 

PGM  C003 

ROG  3190 

LEAMOm.  25-BLDC..'.l  £ .T..lQQ..!a£G  Hl'1  - 60.t.  3/4’.T. 

dPEN MODE  = '7.00110 NQ.  SCANS  « S 




ENGINF  TIMING  = ?5.0 aC_ 


nES. 


-BA,BflMETlV.t  C Pi£S,SUBE,  =.7j-»36_0-. 


_R  AT  ED  HP .« '160.00 


HC  RAtIO»  2.1250 


_CJ[LMB^_AIR 


lU 

100.24 

29.347 

18.249 

73. '002 

1.8854 

14.421 

II 

>J 

CrMR.  FUEL 

TFMP 

73.423. 

PRESS 

S.740R 

DENS  ITY 
44^821 

TURBO  FLOW 
A.98D1 

FLOW  TRON 
6.9607 

FPI  P 
6:i242 

U 

r.rn  img  air 

TEMP 

UDFl  -Hono 

DFL-HOaa  FLOW  . 

REL-KU5L_ 

DEW-POINT 

'4 

95.157 

-0.094928 

0.83304 

0.00000 

60.071 

83.859 

It 

i3 

PEL-HUM 

1 

.60.071  . , 

2 

28.779 

HUMIDITY 

180.79 

*'H20  VAPOR 
4-.1516_  . 

CORRECTED  HP 
.0.80782 

- 

M 

FAG.  rOND. 

F/A  DRY  . 

E/A  WET 

EOU.  RA'Tin 

_P.PM-1 

...RPM-2 

TORQUE 

BHP 

0.095350 

0.092949 

1.4231 

596.94 

600.95 

5.5590 

0.74549 

, 

WFT  CrjRPFCTfON 

FACTOR  = 0. 

83827  EXHAUST  MOLE.  WT. 

= 26.538 

EXHAUST  DENSITY  - 0. 

068713  EXHAUST  FLOW  RATE  - 1191.1 

?4 

PART  PFR 

_J«EA.SURFn  COMC.  HC  PPM 

MILLION  WET 
NDX.PP.M 

__Ca_DB_Y 

PER  CENT 
_,ED2  DR.Y„  . 

C2  DRY 

.3 

rnRPFrTFn  roMt. 

42436.  4.2874 

TO  WET  QASIS  _ . _ 

9.8997D 

8.2986 

6.84110 
5L..7.347.  _ 

4.2860 

3.5929 

.'S 

HC 

NOX 

CD  . - . 

. 

EMISSION  PATE 

1.8147 

0.00060773 

7.1764 

-E^'ISSIDN  -MASS/^DDE 
FMrSSrON  '■ASS/PATCO  HP 
■ M.GaE  ...EM  1 W^T.D. : £Y£L£_r. 


,J3.Q3024.4 l.QL29E-.Q5,_„  0.  11961.  

0.00018903  6.3305F-0B  0.0007A755 

_9.3,48B 0.Q.Q.^2203..........1..  7793 


JlAL.FUEL  AlR_MIia_=„0^099a97- 


VFAS.  EUFL  A!  .095350_ 


D IFF  MEAS.C  CAL.  F/A  PERCENT  - 4.7696 


£!!£-.  QEG.,E_ 


,CYL-1_ 

223.17 


-XYLr:.2_ 

255.29 


_CYLr_3_ 

223.5? 


XYL-A  . 
2A0.56 


EXT  GAS  TEMP  DEG. FFXT-1  FXT-2 

^ 5.2.6 ,9.fL.._.,_B.91, 15. 


EXT- 3 EXT-4  SFXT-1  SEXT-2 

3X3^  .15 ^569,06 .AA,8,X8 4A6.26 


EfiGLME-QlL. 


Fr  ILT.  . 
130,71 


..SDILT... 
-101. OV 


.OILS 

48. A 37 


MANIFOLD  PRE-SSURE.  .^13ju67JL._ 


DYMO  COND. 


TOROUe  PPM 

5.6598  597..6.6_ 


CYL.BACK  PRESSURE  = 30.070 


....JNnL'CTlC’N_.AIR_ 


.lAIRTl . IAIPT2 TAIRTL_  T.AIRT?  . 

101.75  100.24  89.120  100.92 


•PPIFir.E'  AIR 


TEMP 
89 .460 


OELTAP 

4.?467_ 


ORFP 

X.3,316. 


FLOW 
. 2.820,  4 . 


.cell  T.EMP,.  = ._„75,423 


, .HE A TFR.  JEM P.^.  1 1 Q,J!6_ 


. taOL  ER_T.EM_=_U0  jt06_ 


PMR.  AIR: 


CCKR.  FUEL 


CQL1HG_AI&=_ 


R EL -HUH 


_,IEMP_^ 

93.934 


1 

_6Z.6&6 

_E7A -DRY- 
0.092339 


29.360 


PRESS 
7798 


tinPI  -HOPE 
-0.084134 


2 

. _ui.flaj 


14.943 


OENSI TV 
44.854 


npi  -Hmt 
0.81643 


HUMIDI TY 
iai.-4it_ 


59.818  1.5505  14.422 


TURBO  FLOW  FLOW  TRQN  FPIP 


O.COOOO 


_RE  LrHUM 

62.666  83.969 


T H20  VAPOR  CORPFCTED  HP 
_4.1665  0.77964. 


pon.  PATtn  PPH.-l BPH.r2 IMOUl 

1.3782  609.96  609.48  6.2006 


W FT  CORRECTION  FACTOR 


39  0.090006  1.3782  609.96 

0.83046  EXHAUST  HOLE.  WT.  = 26.749 


9.48  6.2006  0.72  013 

F^HAUST  DENSITY  » 0.069259  EXHAUST-  FLOW  RATE  * 955.83 


a PA~PT  PER  MILLION  WET  PER  CENT 

MPASUREP  CnvC. HC  PP.M  .NOX  EPJl- C.0_J1S.Y C02  ORY 92-!?"^- 

33779.  5.0635  9.43560  8.08990  3.2991 

' rnPRECTPO  roNC.  to  wet  .BAS1.S..  __1^36Q_- 6 .7.103 2.7.358_ 

■i  _ : HC  . NOX ..  ..  C.0  

f’miSSION  ’rate  1.1712  0.30058197  5.4945 

FHt^ctPN  MA9</MnnF  0.01,952.1 2. 69 94E.-..06 0.0915.75. — 

“ EMISSION  MASS/RATEO  HP  0.00012200  6.0621E-08  0.00057234 

“ tlQD£_EMIS.-/Sm._CYC  LE . % .6..  4213 Q. Q040414 1 .3627. 

'1 

- CAL* PMFi  AIR  PATtn ..=... d .Q953StZ Jf EAS..  FUEL-A IR_ A A.T  1Q_=_ 0.  0 923 39 WEE- 

" CJfL.TE.Mp.  DEG.E CYL-L..  CYL-2 ;._,CYL.-3  

247.24  266.95  242.45  753.66 

' EXT  GAS  TEMP  OEG.F  EXT-1  Exf-2  EXT-3 

•'  ^1473.2.. .816.96. .6.23..41 ,626.38  — 539,06. 


247.24 


EXT  GAS  TEMP 

DEG.F  EXT-l 

.7 

1473.2 

ENGINE.  (?IL„ 

EOlLT^ 

• V 

138.41 

” dymc  cono. 

TORQUE 

3.9316 

LMPIC  T ICN  AI  I A I R T I 

100.60 

■ OP  IF  ICE  -AIR  TEMP 

_ __  .: '’8.3 

C.Fl  t,  TEMP.  » 72.204  . 


TEMP 

<’8.325 


EXT- 2 
. ...816.9.6.. 

12.556 

RPM 

6Q8.5a_ 

I AIBT2- 

98.955 


OELTAP 

4.300°. 

.„..HFA,TEiL 


SEXT-2 

537.31 


OLLP. 

44.248 


MANIFOLD  PRESSURE  = 12,386 

CyH  B AoTTreTsU re  » 29 .213 


-.TAI.R-Tl -JAIRT2 

167.66  100.49 


ORFP, 

_.53.214_ 


FLOW 

2841.0 


• MASA-LEWl  S 

.PPELI.MUNAa.y_ 

UAXA Q4/09/76  CAnnFfT  RFC  04/09/76  21: 

4^ 

: 16.994 

FAC 

SFXis  pi:m  rnM  one 

LEA^■^^IT  29  6Tnr 

L -t.  T - JOG  DEG  HUM  « 50  V. 

-NEUTRAL 

MODE  = 2.0000  NO. 

SCANS  s S 

. ENGINE  TIMING 

* 25.00C 

QEG...^-,.- BAROMETRIC  PPFSSURE  « 29.360  RATED 

HP .2  160.00 

HT 

RATIO*  2.1250 

CC.Ma,_AJiL. 

JEM£.  .. 

-.-.--PRESS 

CEM. 

DRY-XLDW. 

VAPOR  FLOW 

PRESS  TOTAI 

100.17 

29.361 

27.446 

109.90 

2.8450 

14.429 

CCMB.  FUEL 

t^mp 

72.650 

PRESS 

S..5B2S[ 

DENS  ITY 
44.841 

TURBO  FLOW 
12.426  ,, 

FLOW  TRON 

FPIP 

6.1326 

CTCLING.-ALB 

.1 TE.HS 

— — JJ)EL--JJDDIL. 

DEL-HPXD 

ELQH  • - 

—RELtHUM 

DEW-POINT 

/ 

94.133 

-0.081920 

0.85016 

0.00000 

60.322 

83.924 

PFL-HIJM 

i 

,60.322  _ 

2 

- — _19.6.7fl 

HUMIDITY 
_U31..DX 

* H20  VAPOR 
4.1580-,  . 

CORRECTED 

0.96095 

HP 

' 

FNG.  cnun. 

.F/A..  09Y.  . 

___F7A  WEI 

-EQy.  PATlil 

RPM-l  - 

RPM-2 

TORQUE 

RHP 

0.10126 

0.098708 

1.5114 

1199.6 

1199.3 

3.8837 

0. 88706 

WET  COOP-FCTinN 

FACTOR  » 0. 

83682  EXHAUST  M3LE.  WT 

. * 26.144 

EXHAUST 

DENSITY  * 0.067692 

EXHAUST  FLOW  RATE  « 1831.3 

MEASUSED  .CONC,_ 

PAPT  PER 

HC  pPM 

MILLION  WET 
. —-NOX.  PPM 

Ca_DRY 

PEP  CENT 

_CG2  ony,— _ 

_JD2  DM 

X 

Vt 

18189.  8.4558 

-XCP.REr.TFO  CaNG^_rCL.WEI  .3ASIS 

11.841 
a.iia9i— 

8.60260 
7.1983 . 

0.85688 
-J3.JL7-06 

vr 

, __HC  .. 

—NOX. 

_cn  - . 

EMISSION  PATE 

E -MXS S 1 DN._  M. AS52ND D E 

1.1959 
- . D..21924 

0.0018428 

Q.armi3xa. 

13.175 
4_- -2.4153- 

■; . — ir.  I.Su.  f SX!?  ._C  YCL  F_t 1.2CL 

-_CAL.EU£L_AlR_£A.nD-  .=  . Q.IQQO’.^ 


_0.._Lft.Q7X_ 


-35..9A3. 


-E  fllXO  = Q . 10 126 PIFF  HEftS.C  CAL.  F/ft  PERCENT  1.2  298 


Cy.i-IEMB._CEG^„ 


CYL=1 

246.93 


JlYLr2-. 

255.36 


XYXr.3_ 


244 .12 


JLYL-4  . .. 
243.69 


EXT  GAS  TEUP  DEG.F  FXT-l  ' EXT-2  EXT-3  EXT-4'  ' SEXT-l  SEXT-2 


724.83  . ^1077.4 J2e7.1_,  673.40.  522,09 S2Q.J.2. 


"__EN61NE  OIL 

_EP  ILT  - 

smx 

-DILP 

MANtFOLD. PRESSURE  = 9.9538 

O'O 

135.44 

-109.95 

57.790 

^ § 
0 

' DYND  CPND. 

TORQUE 
_ 4.6589 

jzo3.a__ 

CYL. BACK  PRESSURE  = 29.293 

— g'5 

^ H 

■ _.-JNnuCTJCN-AlR— .. 

lAIRTl 

IAIPT2 . - 

- TAIRTl  . 

-TAIPT2 

ni.36 

133.17 

184.48 

100.24 

p 0 
C t=i 

PPIFICF  AIR 

TF”p 
. 88  .75? 

DELTAP 

4.2552„, 

PREP 

53.333 

Ft.nw 
- 2824.9 

CFLL  TE‘'P,  = J3 

.014 

H‘=ATER„7 

;enp-=-i  11.97 

CPOLFR  TEMP  = 113 .13 

i V 

NASA-LEWIS  PRELIMINARY 

DATA 04/09/76 CAPDElf REC  Q4/09/76  2U 441  39.262 

FAC 

SEX  15  PGM  C003  ROG  3194 

j 

* 

LFANPUT  25  BTDC 

■I  C T IQQ  PEG 

HUM  - 60  t 

NEUTRAL MODE  * 6.0000 

J4Q.  SCANS  « 5 

6 

ENGINE  TIMING  > 

i 25.000 

OEG.'  BAROMETRIC  PRESSURE  » 29.360  RATED  HP.*  160.00 

HC 

RATIO*  2.1250 

t 

s 

CnMB.  AIR 

TEMP  - 

PRESS 

CFH 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

3 

100.29 

29.371 

.X 

27.290 

109.35 

2.8270  14.433 

13 

COMB.  FUEL 

TEMP 

72.676 

PRESS 

S.6B38 

DENS ITY 
44.841 

TURBO  FLOW 
12.507 

FLOW  TRON  EPIP 

14 

com  1 NG  Al  R 

TEME_  , 

tioFi  -Honn 

OEl-HOOn 

FLOW 

R EL -HUM  OEW-POINT 

/ 

94.246 

-0.091883 

0.86  265 

0.00000 

60.083  83.914 

•i 

FFL-HUM 

1 

60.083. 

2 

43.142 

HUMIDITY 
1 80.96 

t H20  VAPOR  CORRECTED  HP 
_4.1555  0.84916 

• 

» 

ENG,  conn. 

..F/A.DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM-2  TDROUE 

RHP 

3 . 
33 

0. 10193 

0.  099357 

1.5213 

1198.9 

1201.5  3.4337 

0.78379 

j. 

WET  CORRECTION 

FACTOR  * 0. 

B3781  Exhaust  M3LE.  wT. 

* 26.101 

exhaust  density  « 0.067581 

EXHAUST  FLOW  RATE  » 1624.9 

.Nt 

PART  PER 

MEASUfiEI5.-COMC..__  ..HC  PPM  .. 

MILL  I ON  WET 

. wnx.  ppji 

eg  DRY 

PEP  CENT 
JC.02  ORY.  _ 

02  DRY 

X 

CO 

” 17729. 

' Cffi’MCUECL.COMC^C  WEI.  BAS  IS. 

8.3998 

11.390 

9.9615 

8.70630 
-2.2942  .. 

0.73867 

0.61887 

^ 'T' 

.1 

.HC,, 

MOX 

CQ  ., . 

it 

EMISSinN  BATE 
-EHISSI.QN  .MASS/..NODE  _ 

1. 1615 
0.0580,72 

0.0018241 

_9..1206E-Q5. 

13. 198 
,.0.65988 

- 

EMISSION  MASS/RATEO  HP 
-MCDE_Ef»I^/.SrC-_CYCLP 

0.00036298 
19.104 

5.7004E-07 

Q.038C02 

0.0041243 
9. 8197 

CAL.fUEL_JllB_RAIlG  = 0.1000,7. 

MEAS._FiJ£l_AI,R, RATIO 

= 0.10193 

. DIFF  MEAS.e  CAL.  E/A  PERCENT  = 

-1.8247 

•<- 

CJ!.L  .TE.M£..nEG.E... 

.CvLtJ.  . 

CYL-2.  „ 

CYL-3.  _ 

CYL-4  

H 

tt] 

251.04 

269.94 

248.37 

247.52 

EXT  GAJ  TE«P  DEG.F  FXT-1 
1124.2 

EXT-2 

1084.8 

EXT- 3 
12  63  ,.3 

EXT- 4 
981.97 

SEXT-1  SEXT-2 

523.19  521.74 

<3 

ENGLNE.C.I.L  . 

EOILT  . 

5DILT 

OILP 

. MANiEntD  PRESSURE  = 9.9391 

-■ 

13  5.01 

34.946 

57. 91^- 

OYNO  CONO. 

TO ROUE 
5.4725 

R,PM 

_1208.8,.._ 

CYL.BACK  PRESSURE  * 29.365 

._I  Nr’.UC.T.ir.N.  AI^_ 

..  lAIRTl 

„,IA1RT2 

ILl’Il-  , 

,TA1PT2  

101.49 

100.29 

173.84 

100.42 

OPIFICF.  AIP 

TFMO 

. .8P.841  .. 

OELTAP 
,^.1928  _ 

OP.Ff* 

.5JL.35i) 

FLOW 

.2804.2.  _ 

CELL  TfMP.  = 73.565 

HEATFP  TEMP  = 117.98 

COOLER 

TEMP  = 111.08 

■ 

ROG  3195 


1 F4WOIIT  BTnr 

1 r.  T inn  nFG 

HUM  X 60  r. 

Mfutral 

MDDE^x  7.00011- 

NO.  SCANS  X S 

FNGINF  TIM  IMG  x 

PS.OOQ  DEG.  BARnMFT^ir  PRESSURE  =29.350  RATED  HP.=  160.00 

HC 

RATIO.  2.1250 

rPMA.  ATQ 

TFMP 

PRFCC 

TFM 

ORY  FI OW 

vAPriR  F.  nu  PRFSS  rntAi 

100.50 

29.350 

14.974 

59.895 

1.5673  14.414 

COMB,  FUEL 

TEMP 

Tfi.lSl 

PRESS 

5.7759 

OEMS ITY 
44.744 

TURBO  FLOW 
3.9698 

FLOW  TRON  FPIP 

5.5445  6.1566 

rroi  f wn  at  p 

(*  TPMP 

iinFt  -Honn 

OFi  -Hmn 

FI  OW 

RFL-HUM  OEW-POTNT 

96.370 

-0.085518 

0.83387 

0.00000 

60.329  84.234 

R EL-HUM 

1 

#.n.37q 

2 

J_Q.S0S 

HUMIDITY 
183. JLT 

* H20  VAPOR  CORRECTED  HP 
4.2062, —^1.66430 

rOMH- 

F/A  npv 

'■.,'A  WFT 

FOU.  RATIO  RpM_l 

RPM-2  TORQUE 

BHP 

0.092571 

0.090211 

1.3817 

612.96 

612.72  5.2505 

0.61279 

WET  CORPECTlnW 

FAfTIR  = 0.826A2  EXHAUST  MILF.  WT.  = 26.732 

EXHAUST  DENSITY  = 0.069216 

EXHAUST  FLOW  RATE 

* 968.08 

MPAQitQpn  rnwr^ 

PART  PEP  MUUnM  WET 

Mr  ODM-  MPY  PPM 

rn  ORY 

PER  CENT 
C02  DRY- 

02  DRY 

LA 

rnopFrTFn  rnwr^ 

33025. 

TP  WET  BASIS 

4.7705 

9.5447 
7.  RR7Q 

8.24150 

6.8109 

2.9859 

2.4676 

MG 

MDX 

CO 

EMISSIf’^  RATE 

E^'ISSIOM.  MASS/-MCDE  

EMISSinN  mass/rated  HP 
MPnc  FMi<;./<:Tn.  rvri  f * 

1.  IA78 
0*0101 2Q 

0.00054956  5.5438 

9-1594F-06  0.092397 

0.00011956 

6.2925 

5.7246E-08  0.00057748 

0.0038164  1-3749 

TAI  CMCI  AfP  RATTn  - 

MFAR-  FIIFI  AIR  RATfO  = 0.092571 

OIEEJ«EAS.<L-CALji,  F/A 

PERCENT  = 

: 4.3983 

rvi  tfmp  dfg.f 

CVL-L- 

GYL-2: 

'■YL-3  _ . 

CYL-4 

• 241.98 

250.21 

234.34 

248,39 

EXT  GAS  TEMP  PEG.F  EXT-l 
1 a 

FXT-2 

832.27 

SORT 

396.25 

FXT-3 

_805.27 

EXT-4 

963.42 

SEXT-1  SEXT-2 

445.02  442.92 

EMC, IMF  OIL- 

EOILT 

131.18 

-Hilr  — 
48.6  17 

MANIFOLD  PRESSURE  = 12.422 

DYMn  CriND. 

TnPOME 

9.0369 

I A I R T 1 

RPM 

506.84,—  . 

IAIPT2....  . 
100.50 

CYL. BACK  PRESSURE  = 29.210 

'T  wni  ITT  TPM  A TR 

. TAIRT.l  - 
121.54 

TAIRT2  - . . 
100.41 

IJl.HO 

nPTFICF  air 

TE^’P 

OFLTAP 

4.2983 

flRFP 

,53.204.., 

R._=  loa.nja. 

FLOW 
2 83  5.9 

CFLl  IFMP.  .= 

HF4TER„IEM 

COOLER 

; TFMP  = 108.16 

Nflf^A-LEWtS  PRFLIMTNARY  DATA  04/QQ/76  CAOPP!  ! ^SC'J)^t/_QyjA-2Z}J3^^^ 

LPAMOUT  25  BTOC  T £ T 100  DEG  HUM  s 6Q  t 3/^  T CIPSP  MODE  = 1«.0Q00_ SCANS,,»..5_ 


PGM  C003  RDG  3198 


ENCIME  TTMMG  = ?5.000 


BA RflMFTRTC  PRESSUPP  =29 .3.50 


COMR.  FUEL 


c EL-HUM 


ENG.  COMH. 


TEMP 

99.032 

TEMP 


(95.036 

I 

62.680 

E/A  DRY 

0. 082759 


PRESS 

29.35A 

'press 

_5j.820JL 


r.FM 

12. 192 

OP NS  TTY 
94.771 


DRV_FLnW 

98.638 


3 RATED  HP.=  160.00 

_VAPOR  FLOW PRESS  TOTAL 

1.2661  19. 919 


HC  RATIQo  2.1250 


TURBO  FLOW  ' FLOW  TRCN  FPIP 

3,9723^ 9.0299  6.1587 


UDFL-Honn  DE L-Hnon_ 

-0,088009  0.(89162 


_FJLnw 

b. 00000 


_RFL-HUM_ 

62.680 


DEW-POINT 

89.099 


2 

13.931 

_F/A_,WFT_. 

b.  080(^62 


HUMIDITY 
182. 09 


% H20  VAPOR  CORRECTED  HP 


9.1802 


FQU.  RATIO  RPM-1  _ 
r.2352  609.92 


_0.72765_ 

RPM-2  . 
'609.32' 


_TOROUE_ 

5.8339 


BHP 

0.67199 


WET  correction  factor  =0.81962  EXHAUST  M3LF.WT.  = 27.962  EXHAUST  DENSITY  » 0.071107  EXHAUST  FLOW  RATE  « 759.19 


MEASURED  CONC. 


PART  PER  MILLION  WET  PEP  CENT 

HC  PPM NOX  PPM  CO  DRY C 0 2„D R Y_ 02 _D R Y . 

18901.  12.507  6.8399  10.952D  1.9609 

i UFT  BASTS  5.  6061  _B a.9_7 6 3___^ Ij 


EMISSION  RATE 
EMISSION  MASS/MQDE 
EMISSION  MASS/RATED  HP 


HC  Mnx  CO  , , 

0.51517  0.0011299  3.0899 

0.0085861  1.8832F-05  0.051999 

5.3’663E-05  1.1770F-07  0.00032187 

2.8299  0.0078968 O.  76635 


CAl  .FllEl  AIR  RATTEI  = 0.089577  MEAS.  FUEL  AIR  RATIO_..:g_0  .0  82  7 5 9 „ . S CAL.  F/A_  PERCENT  » 2«1^62. 


CYl  TEMP  PEG. F 


CYL-1 

235,97 


FXT  GAS  TEMP  DFG.F  FXT-1 
983.29 


ENGINE  OIL  ' 


OYNO  COND. 


INDUCTION  AIR  „ 


PRIFICE  AIR 


jn  ILT__ 
136.51 

Tn~RCJU'= 
_9.  62  79„ 

lA  lorr 
100.79 

*te77p 

69.190 


CYL-2 

250.09 

~EXT-2'“ 

757.96 

__S0  ILT_ 
-90.979 

RDM 

__592..7.9_ 

lA  IR  T2. 
09.03? 

de'ltaF 

9.3128 


CYL -3 
227.66 

JJlil?- 

01!  P 

'99.5'ob 


TA 11  n 
r'o.doi 

“b^FD 
53 .277 


_CYL-9  _ 
235.3? 

”EXf-9~ 

951.16 


SEXT-1 

503.92 


SEXT-2 

500.93 


S ell  TEMP  7J,_.  1 97„_.. 


H EATFP  TEMP  = 10.9.^86. 


_MAN  I FOLD.  PRE.S.SUP'^  = _1 1. 2_50_ 


CYL . BACK  PRE  SSURe"  = 29, 732 


TAIPT?  . . 

101.96 

~ FLO  !*;  ^ 

2842.6  . : 

c noL  FR__  IE MP_i  _ 1 1 1_.  07_ 


ssH 


~ Nfl«;A-LCWtS  PREITMTNARY  D A TA 04/09/76  CAOnEII HEC  04/09/76  22iO7t35.1S0 FAC  SEXjJ PGM  _C  003 


I FAMnuT  29  BTOC  I K T IQQ  PEG  60  ^ "3/4  T CLOSE  MQnE__~  2.QQQQ — CiOt  SCANS,.«_.i 


FNHTWF  TiMTMf;  = 

25.000 

nFG.  ' RARPMETRIC  PRESSURE  = 29.350  RATED 

HP.=«  160.00 

HC 

RATIO*  2.1250 

rOHR-  ATR 

TFMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

100.66 

29.353 

24.378 

97.460 

2.5264 

14.423 

cr^p.  FU^L 

TEMP 

75.447 

PRESS 

5.7063 

OEMS  ITY 
44.767 

TURBO  FLOW 
3.9737 

FLOW  TRON 
9.6570 

FPIP 

6.1377 

r pp!  f mP  at  r 

TEMP 

UDEl-HnOD 

PFL-UPPO 

FLOW 

REL-HUM 

DEW-POINT 

1 

' 95.452 

-0,081090 

0.868  74 

0.00000 

59.533 

83.974 

pp i-hum 

1 

J9.533 

2 

4.1 764 

HUMIPITY 

181.46 

7 H20  VAPOR 
4.1669 

CORRECTED  HP 
1.7792 

F/A  PRY 

F/A  WFT 

_fOII.  RATIP 

PPM-1 

RPM-2 

TORQUE 

BMP 

0.  099189 

0.096682 

1.4804 

1208.3 

1207.9 

7.1340 

1.6413 

WFT  CnfiPFCTION 

FACTOR  = 0. 

84174  FXHAUST  M3LE.  WT, 

= 26.279 

EXHAUST  DENSITY  = 0.068043 

EXHAUST  FLOW  RATE  » 1611.5 

f'FASURFr'  CPA'C. 

PART  PER 
HC  PPM 

MILLinM  WET 
Nnx  PPM 

CP  DRY 

PER  CEMT 
C02  DRY 

02  DRY 

-t 

CP) 

COPPFCTEn  CPA'C. 

12433.  14.840 

TP  WET  HAS  IS 

lli038n 
9. 2909 

9.46590 

7.9678 

0.55145. 

0.46418 

• 

-Cj 

HC 

NPX 

CP 

fr'issirr  ratf 

. f'fl  S$tnw.._MA5S4!?X!P£:. . .... 

EMISSIHA)  HASS/PATED  HP 
urn=  PMi«;./cTn.  rvn  p 9; 

0.71932 

J).13J37 

0.0028460 

0.30052177 

10.  870 
1.99?9 

0.00082422 

43.380 

3.2610E-06 

0.21740 

0.012455 

29.656 

r HI  CHPI  Ate  eATtn  - n.ilt»>;.T19  HFA«:.  FHFI  A!R  RATtP 

= 0.099189 

OIFF  MEAS 

.C  CAL.  F/A 

PERCENT 

=-4.2037 

fVL  TFMp  DFG.F 

„ CYLdl  . 
247.43 

£Y  L-2 

CYL-3 

CYL-4 

259.  98 

242.36 

237.67 

EXT  r,AS  TF.MP  OEG.F  EXT-l 
1529.0 

EXT-2 

1054.1 

EXT-3 
1067. G 

EXT-4 

718.08 

SEXT-l 

480.50 

SEXT-2 

478.69 

EA'GIMF  OIL 

FPILT 

SPILT 

OILP 

MAVIFPLD  PRESSURE  = 9.2663 

132. 63 

-260.94 

53.810 

OVAP  CnA'fl. 

TO  ROUE 
1.4905 

RPM 

1206.1 

CYL.BACK  PRESSURE  = 29. 

251 

IKnilGTIPN  AIR 

lAIRTl 

lA  IPT2 

TA  IRTl 

TAIRT2 

102.03 

100.66 

94.142 

101.28 

nPIFIGF  .AIR 

TE«P 

89.704 

PEL-TAP 

4.2461 

PRFO 

53.321 

FLOW 

2819.5 

CFIL  TEMP.  = 73.512 

HEATEP  TEMP 

_=-.Uii31 

COOLER  TEMP  ° 111 

.04 

■'IASA-LF^'T*!  PRELlMtNA&Y-J>AlA- 

I PftMOUT  I^TDC  t C T IQQ  JEJL-H. 

FNf-tMF  TIHIVR  = ?5» OOP OF C 

r.PMP.  AIP  IE  

IOC. 46 


PRFSS 

29.348 


04/09/76  CAOnFII^  REC.0V09/76  22?  07?  57.655 

60  * 3/4  T a nsF  MPPE'  = 6.Q0.0Q  — nP-«-  scans, «_g 

> BARnHFTa,ir.  PPFSSUPF  = 29.350. gALEP_hlPj=  150.M- 

o DRY  FLOW VAPOR _FL0.W.  PRE SS. TOTAL. 


FAC  SEX15 PGH  C003_ 

HC  RATin«  2.1250 


CCHP.  FUFt  TEMP 

: 75..3P5 5 

rnniiwr,  a i R te_mp LI 

/ 95.521  -Q 

PFI.-HUM  I 

5?_.  8 3 .1 5 

F MO  . C Of'O  . fJ.  A P 

— "■  0.098101  0 

VFT  CflRPECTinM  FACTOF  = 0.03931 


PRESS 


TFH 

24.010 

DENSITY 

_44,I1L_ 


96.0.94 


2.4B87 


14.422 


turbo  flow  flow  iron  fpip 

_3  ^ 572 1 9.4269 6j_l  413. 


-59.831 


_i^inFi-Hnnn  OEL-HPOD 
-Q. 09 0776  0.05850 


FLOW 

o.obooo 


.R.EL-HU'l. 
59.83 i 


dew-point 

83.944 


_FJA  DRY  . 

0.  od’bioi 


2 

5 ,.0105 

F/A  W EI 

6. 095625 


HUMIDITY 

181.29 


S H20  VAPOR  CORRECTED  HP 
_j^,1630  ^_l,28.14 


FQU.  _RATLIfl_.  P.PK-1  . 
1.4642  1209.5 


_RPM-2  .. 
1209.8 


TORQUE 

"5.1338 


BHP 

1.1823 


EXHAUST  hole.  WT.  = 26.351 


TxhAUST  DENSITY  = 0.068^  EXHAUST  FLOW  RATE  * 1583. 


- ‘^PART  PEP.  PILL  I ON  WET 

P EA SUP EIL. cove. HC  PPM  .NO.X.  PPM- 

" 11867.  15. 135 

rnpPECTFn  comc.  to  wft_basis. — 


_cn  nPY._ 

10.9370 
9.  1798 


PER  CENT 
Cn2  DRY__ 
■9.577OD 
8.0381  _ 


_02  0RY,_ 
0.53C15 
0.44748 


FHISSIF'N  PATF 

EMISSION  MASS/HOPE 

EMISSION  MASS/PATED  HP 
prOF  EMIS./STD,_CYCt  E 1. 


HC NOX _CQ.  - — 

■6."67442  0.0020510  10.550 

0.033721 Q.ppO  1.4255_ .0.52751  _ 

0.00021076  8.9095F-07  0.0032969 

11.092  Q.059897 7.  8498  _ 


c aI'  niEl’ Mpi^  .M,AS^m_M  P _E  AT  IQ^O  .098101  _0»££.HgAS  ■ E CA.  . E/A  PERCENT  .-3.TB5L 


ENG  I HE.  OIL EO 

— 13; 

DYKO  COMD.  Ttr 

_■  4.' 

I NOUCT  ir.H  _A  I A 



O P I F I r ErATP  ~ T F 

89 

rril  TEMP.  = T3-716 


CY  1 -1 

CYL-2.  . 

CYL  -.3  . , 

_.CYL- 

-4 

252. 17 

264. 04 

'243.31 

242 

.40 

FFXT-l 

EXT -2 

EXT- 3 

Fxt- 

-4 

473.6,0 

1059.7 

1062.7 

.691 

FOILT 

S3  ILT 

niLP 

_M AVI  FOLD 

132.25 

-25.000 

58.790 

"rnoouE 

PPM 

CYL 

.BACK 

4.4644 

1211.1... 

lAlPTl 
101 . 82 

lA  IPT2  „.., 
100.46 

TA13TI , 
-76.233 

TAIP. 

100 

T2 

.64 

T F P 

DELTAP"" 

' nPFP 

FLOW 

89.827 

4.2672 

53.316 

2876.1 

716 

HFATPo  TEMP  =. 106.3C 

E;P 

SFXT-l 
481.  70. 


SEXT-2 

480.11 


r;PnLER  TFHP  = 108.14. 


NA<:A-1_EWIS  PPEtIHTNARY  DATA  04/09/76 CADPFIJ REC  04/09/76  39.365 

L FANOUT  ?S  BT0C  I f.  T 100  PEG  HUM  ^ 60  K 3/4  T ClOSe  = T.OpOQ NO.  SCANS_;_5 

FNCIMF  TIMIMG  = 25.000  DEG.  ' PARPMETR!C  PRESSURE  = 29._35Q_ R^ED  HP.«  160.00. 

V....  .,n  TrMP  PP.FS5  r.FM  PRY  FLQ^ VAPJPL_FL0»L_PMSSJM^ 

_rQMii^R K-R— ^^98  1.2139  14.420 


RDG  3201 


HC  RATIO*  2.1250 


_TFMP 

99.757 


PRESS 

29.348 


Crwe.  FUEL  TEMP  P 

75 .021 5 

rnniiMG  AIR  , tenp — U 

96.223  -0 

RFL-HUN  1 

60 , 823  5 

F fT,  ONP, U A OR-Y P 

0.085362  0 

WET  CORRECTIPM  FACTOR ~0. 83746 
J?FAiURE.n.£I]|NCji HC  PPN ,„N 


PRESS 

5.J1TJC 


r.FM 

11.782 


DENS ITY 
44.779 


DRY  FLOW 
47.098 


TURBO  FLOW  FLOW  TRON  FPIP 

_3 . 9747 4,0204 6.1773 


_6  0,8.23 

F/A  DRY  _ 
0.0  8 5 3 62 


-0.088009 

_ - 


0.81588 

IhUM  ip  ITY 
180.41  . 


"o.oooob 


REL-HUM 

60.823 


DEW-POINT 

83.794 


X H20  VAPOR  CORRECTED  HP 
4.1 42_8 0. 1.7.1 44 


F/A  WET 
b. 083218 


FOU.  RAT  IP PPM-  1 RP.Mt2„ , 

1.2741  601.50  599.40 


TORQUE 

1.3835 


BHP 

0.15845 


EXHAUST  MOLE.  WT.  = 27.252 


EXHAUST  OENSITY  * 0.070588  EXHAUST  FLOW  RATE  » 741.38 


PART  PEP  MILLION  WET 

MFAiUREP  PONCji HC  P.PM ,„N.nX„PPM_ 

1B515.  12.156 

CDPREC TED  r n MC.  TO  W FT_R ASJl 


CO  DRY 
6.7939P 
5.  6896 


PER  CENT 
CP?  PRY_ 
"lb. 8080 
9.0514  „ 


_02  DRY 
2.195~8 
1.  8389 


'•  EMISSinM  RATE 

' _EMI  SSI  PA1__mas_S^MI'PE  . 

EMTSSION  ’ M-ASS/RATED  HP 
-•  Mrnp  PMt<:./<;TP.  CYCLE  * 


_HC  NPX rn„,_. 

0.49281  0.0010725  3.0624 

0.0082134  1.7874F-05 0.051040,.._ 

"y.r334E-05  i.il72E-07  0.00031900 

2. 7018 0.0074477  0.75952 


_C  AL_.  FUEt  AIR  RATIO  = 0.083463 MFAS.  FUEL  AIR  RATIO  =...Q  .085362_ 

CYL  TEMP  DEC.F  CYLrl-  ._ CY L-2  _CYl-3 EYL-4  ^ 


ENGINE  riL Fn 

,13 

DYNO  CCIMD. 

, .6. 

INDUCT  inN_AIB lA 

‘ .10 

prTficT’air  te 

90 

CFLl  .TE>'P.  =.,._7.4..33R 


DIFF  HEAS.C  CAL.  F/A  PERCENT  *-2.2257 


. CYLrl 

256.48 

CYL-2. 

267.27 

CYl-3 

251.81 

CYL-4 

258.26 

:F  EXT-1 
'-t-016._R 

EXT-2 

792.95 

EXT- 3 
_812. 69 

EXf-4 

___754.22 

FPILJ 

13  0.  06 

SPILT 

203.82 

OILP 

48.377 

m'i  I FOLD 

TPROUE 
6. 9055 

pp»1 

600.06 

CYL. RACK 

I A IRTl 
1 01 . 50 

IAIPT2 

99.757 

TAIRTI 
' -22,754 

TAIRT2 
““  101.34 

' TE.-n 
90.67? 

npLTAP  ~ ' 
4.2914  . 

53.320 

' PLOW 
2831.8 

SE  XT- 1 
434.83 


SEXT-2 

432.51 


H E A TEP  TEMP  > 1 5 3.. .2 3 


COOLER  TEMP  = 118.79_ 


Fut«;  PPPLIH  INARY  nftTA 


rtnnPTI  reC  04/09/T6  ?2:20:0lt381. 


F*C  SEX15 


PKM  COOfI  RDG  3202 


NO.  SCANS  ■*  5 


,P^>.nnT  BTor.  1 C T lQg-n.Ei;.  HUM  » fp  T 11/ ? T H *«po^  = .l.MOiL- 

PAPnwf  T^  ir.  PPESSUP.E  = 29.350  ^ATED  HP.»  160.M. 


HC  RAT10»  2.1250 


ENGI^'F  TtMINr:  = ?5.00Q_ 


DFG. 


rni^‘R.  Ala 


_J£t!P- 


PPESS- 


CFM 


PRY  FLOW 


97.910 


29.350 


11.512 


46.178 


VAPHR  FLOW  PRESS  TOTAL 
1.1928  14.417 


CCMR.  FUEL 


TF.KP 

71.759 


PRESS 

5.8527 


PE^!S1TY 

44.865 


TURBO  FLOW 
3.9823 


FLOW  IRON 

3._L533 


FPIP 

6.1716 


rppLinr,  air_ 


TEKP 


IIDFI  -Hpon  PEI- -HOOP _FI,JTW 


REL-HUM 


nEW-POlNT 


94.307 


-0.078046  0.  83  830 


0.00000 


64.443 


83.854 


PEl-HU** 


1 


_EMO._.C.r'?L0j 


64.443 

_F/*  PRY 
6.068285 


2 

25.058 


P/A  WFT 
0.066566 


HUMIOITY 
180.  81 


% H20  VAPOR  CORRECTED  HP 
4. 1519  0.7 1 6_5  8 


_ EQIj RATIO _P Pl't-l 
1.0192  594.78 


RPP-2_ 
592  .26 


TORQUE 


BHP 


5.8506 


0.66257 


HFT  CPPPECTION  factor  = O.'sI^O  EXHAUST  MOLF.  HT.  = 28.596 


ImUST  DENSITY  - 0.0740Ti  EXHAUST  FLOW  RATE  » 5BZ.38 


pftpT  PER  MULION  WFT 

f'EA’^URPP  CPNC.^ HC.  PPH_l  fO)L_PP?l — 

- - 15285.  24.261 

rnpoprTFn  rPNC.  TP  WFT  3AS1 S 


CD  PRY 


2.5827P 
2. 1170 


PER  GFNT 
CP2  ,DRy_ 
"12.6000 
10.328 


JC 

O' 


_02  DRY 
3.1933 
2.6175 


HC 


FPISSIPF'  RACF 
c_R|  5S10N  MASS/PPPP 
FM  I SSI PM  HASS/RATFO  HP 
PCOF  FMlS./STP._CY.rLF_? 


0.37446 
. Q. 0062409 


Mox  T-Q- 

0. 661970  I 1.0488 
3.2835E-05  _0. 017480 


3.9006F-05 
_2i05_29_ 


2.0522E-07 
0.013681. 


6.00010925 
0.26011 


.CAr.FUEL  MR  PArinI=La.0I0722.:^_M^ 


_c V1_TF»>P  PEO.F  CYJ^ 


294.97 


FXT  CAS  rC'P  DEG.F  FXT-1 
905.45 


F KG  IMF,  P.IL. 


FniLT„ 

"142.36 


PYKP  CPmc, 

16 DUCT  I PM  AIR, 
' PRIF  ICc”"a'iR 


TPROUF 
.7. 6328 

IMRTl. 
' 99.602 

■ T c M p 

83.727 


. = 72.328 


CYI  -2 

r.Y  L-3 

CYI -4 

. 

318. 86 

313.70 

328.51 

SExf-T 

608.79 

TxT-2 

R99.98 

FXT-3 

870.47 

FXT-4 

.6.85,91  __ 

.SPILT 

PUP 

_MANlFnLD 

PRE_SSURF_ 

291.14 

46 . 849 

' RPM 

CYL.BACK 

PRESSURE 

5 87.  88. „ 

IAIRT2  

97.910 

TAIRTl 

-26.401 

TA1RT2 

■"99.256 

— • -- 

PELT AP 
4.2698 

PRFP  " ~ • 
.53.374.__ 

Fi.nw 

2829  .6 

HFAT  FP._T.FfiP 

= 145.35 

CnnL.ER_JFMP 

SEXT-2 

609.39 


104.08 


CFLL  TCMP 


ewis  PPCLIMIMiRY  DATA  04/09/76  CAPOFM BEC  04/09/76  22i23il&«025 FAC  SEX15  BGH  C003  BDG  3203 


LFANOMT  25  8TDC 

IE  T 100 

OEG  HUM  = 60 

SI' 1/2  T CLP 

MOPE  = 2.0000 

NO.  SCANS  » 5 

FNGIMF  TIMING 

= 25.000 

PFG. 

RARPMFT3IC  PRESSURE  = 29.350  RATED 

HP.*  160.00 

HC  RATIO*  2.1250 

Cnf'R  . AIR 

TFMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  Flow 

PRESS  total 

98.912 

29.356 

21.192 

85. OBI 

2.1944 

14.419 

COMB.  FUfL 

tfmp 

PRESS 

DENSITY 

TURBO  FLCM 

FLPW  TRON 

FPIP 

73.325 

5.7513 

44.823 

3.9786 

7.3387 

6.1497 

cppling  air 

■ TEMP 

(JOEL -HOOD 

OEL-HPno 

FLOW 

PEL-HUM 

DEW-POINT 

/ 95.192 

-0.083581 

0.84826 

0.00000 

. 62.  436 

83.814 

R EL-HUM 

1 

62.436 

2 

0.31803 

HUH  101 TY 
180.55 

* H20  VAPPR 
4.1460 

CCRPECTEO 

1.1071 

HP 

FNG.  rOND. 

F/A  DRY 

F/A  VIET 

FOU.  RATIO 

RPM-l 

RPM-2 

TORQUE  BHP 

0.086256 

0.084087 

1.2874 

1205.0 

1205.5 

4.4588  1.0230 

WET  CORRECTION 

FAC  TPB  = 0. 

82264  EXHAUST  MOLE.  WT. 

= 27.194 

exhaust 

DENSITY  = 0.070412 

EXHAUST  FLOW  RATE  = 1343.7 

MEASUPFO  CONG. 

PART  PEP 
HG  PPM 

million  wet 

NOX  PPM 

Cn  DRY 

PER  CENT 
C02  PHY 

P2  DRY 

..c 

<SN 

COPRECTFO  GONG 

53C5.1  31.765 

, TP  WET  BAS  IS 

8. 42120 
6.9276 

11.3B6D 

9.3664 

0.29127 

0.23961 

. 

Uj 

HG 

NOX 

cn 

F“TSStOM  RATE 
EMISSION  mass/MODE 

0.25591 

0.046918 

0.0050703 

0.00093120 

6.7581 
1 .2390 

EKISS  ION  ' MASS/P ATED  Hp  ' ’ 0.00029323  5'.820'OF-06  0.00774’36 

MPPE  FMfS./STP.  CYCLE  ..  15. .433 0.38800  IB. 437 


C AL  . FU  FL_,  A I.P  PATin  = 0.085287  _ "FAS..  FUFJ.;  MP  PATrn_5  0.086256  PIFF  MEAS.S  CAL.  F/A  PEPCENT  >=-1.1234 


CYL  TF"P  DFP..F  GYL-l 

CYL-2 

CYl-3 

CYL -4 

257.31 

288. 12 

278. 2l 

281.00 

EXT  GAS  TEMP  DFG.F  FXT-1 
1199.0 

FXT-2 

1034.3 

FXT-3 
993.  86 

FXT  -4 
764.31 

SEXT-1 

545.32 

SEXT-2 

544.78 

ENGINE  OIL  pPILT 

SQILT 

CULP 

MANIFOl 0 

PRESSURE  = 

8.4787 

141.57 

284. 15 

56.766 

PYNO  CDNP.  TOPOUF 

6.  1278 

PPM 

1198.5 

CYL, RACK 

PRESSURE  = 

29.455 



TAfPUCTIPN  AIP.  lATFTl 

141 PT? 

TAIRTl 

TA  IP.T2 

- 

100. 2B 

98.912 

-27.693 

98.839 

rPTFIC>=  AIR  TFNP 

89.216 

nFLTAP 
4.  32C6 

pppo 

53.229 

FI.  OW 
2845.0 

CELL  TFMP.  = 72.560 

HFATEP 

TFMP  = 153.15 

COPLER  TFMP  = 

100. 82 

FAC  SEX 15 


•nA<;r'-LFW  »«i  PRFt  rmiA&lJBlA 


PG*t  C003  320A_ 


■ PAIsinOT  7S  HTDC  1 6 T ^ ^ C^-0  MODE 


6.0000 


wn.  SCANS  « ^ 


PK'^tME  TIMING 
rnMP . AIR 


?5.000. 


_TPMP_ 


r>pr.-  . BAROMETRIC  PPFSSURE  .=  ._?i»3 50 

PRESS  ^EE  DBV_LLOW_ 


PATPT  HP.«  160.00 


HC  RATIO-  2.1250 


99.058 


29.351 


WAPnR  FLOIi<  PRESS  TOTAL 
2.1768 


14.419 


COMB.  FUEL 

TEMP 

73 .478. 

rnni  INC.  AIR 

■ TEMP  

f 95 .094 

R FL-HUM 

1 

62  .68.7 

, 

20.971  84.193 

TURnn  FLOW  '~FLCW  TRON  FPlf 

3.  97J4  _J.3  65J_ 6 li  5 ^ 


DENSITY 

44.8_Li_ 


DPI  -HPnn 


-6.093752  0.84273 


_Fi  nw 

0. 00000 


_RF1 

62.687 


PEH-PntMT 

"83.080 


2 

14.97A. 


humidity 
180. 99 


X H2D  VAPOR  CORRECTED  HP 
4. .1,560 1«  8,3  65.,.^ 


F/A  DRY 
'0.087486 


F/A  WFT 
0.085281 


_E0U*  RAI.Ln__RPMrl  TOPOUi 

i.3058  1201.5 


BHP 


1201.6 


7.4174 


1.6969 


TrT'TT^R'rEC'TTo'FTF^TnR  ="6. 8"io??~  HOLE.  WT.  = 


eiwSsTDENS-ITY  = O.OTO'm  EXHAUST  FLOW  R.it  - ..p.- 


measured.  CQNC.». 


'T’APT  pfr  million  wet 

pp^  _ ^lO.X P£M,^ 

4491.7  33.08? 


rnoPFCTFD  CONC.  TO  WET  .0ASIS. 


8.  2454D 
_f».8458 


PEP  CENT 

C02  DRY 

Ti.556D 

9.5943 


_02  DHY._ 
6.25620 
0.212XL 


HC 


EMISSION  RATE  n*niO770 

FMT35ION_.MASS/MrPE  Z*7l?Ip--^ 

'EMISSION  MASS/RATED  HP  6.7311E-05 

MpoE  eMLS.ZST.O;i_C.YCLE  1 _...3-.542I 


_M0X  . - 

6.0052586  6.6388 

0.00026293 .0.33194  . 

1.6433E-06  0.0020746 

JL.10P55_ ^ . °396__ . 


_C  AL  . EIIFL  AIP  R ALIO  ,,=,  _P. *0.844? 2 .. 


.NFAS*_FULt . M^^TI,O_^_0.  0874S6  _ D 1 E F_^AS_. 


C YI  _ TEMP..  010  •£„_ 


CYL-1... 

260.86 


CYL-2 

239.08 


_CYL-3  _ 
2‘79.  75 


EXT  GAS  TEMP  DEC.F  FXT-1 
85  5.28„ 


EXT-2 

103,6.4. 


JEiNGiNE._ni  L_ 


FOILT 

141.12 


soiLT„ 

-161.66 


EXT-3 

. .1Q5U  P- 

niLP..  . 
56.751 


CYL-4 

'281.34 

~EXT-4 

637,48 


SFXT- 1 
541 .50 


SEXT-2 

540.52 


M AN  1 FOL  0 PR FjSSUR  E ..= , 1.* 4151. 


DYNO  COND. 


T NniXT ION  A1  R 


TOP.OUE 
_0.  24302 

I AIPTl  . 
’ 100.  27 


RPM 

ll?l,..?_ 


"C^IbACK  "PRESSURE  = 29.473 


I AIPT2.. 
"98. 858 


tairil 

T3"9.32 


JTAIRT2  . 
98.833 


np  If  ICF  .AIR 


TEMP 

09.364 


DELT AP 
4.2923 


ORFP 

53.2J°_ 


FLOW 

2835.5. 


CELL  T F MR . = T2  .75 6 


HE  AT  F P.  TEMP  = .16.5 .2.8  _ 


CDDL  FR„TF  MP  = 1 08.09. 


' MaSA-LEWrS  PRFLt»^IMAPY  DATA OWOq/76  rAODFII  OFC  04/09/76  22128:58.962  FAC  SEX15  PGMC003  R0G  3205 

3 '■  * _ , n.  I - ■ - , ,n— ...  I .1  , ■ 


3 

LFAA'nuT  25  BTOC 

E T,  100  PEG 

HUM  * 60  » 

1 1/2  T cm  MODE  = 7.0000  NO.  SCANS  = 5 

t 

t 

5 

ENGilN'F  TIM|>jr. 

= 25.000  DFG.  BAROMETRIC  PRESSURE  = 29.350  RATED 

HP.=  160.00 

HC 

RATIO*  2.1250 

f 

rnPB.  AtP 

TEMP 

PRESS  . 

FFM 

DRY  FI.DW  VAPOR  FLOW 

PRESS  TOTAL 

i 

9 

99  .274 

29.349 

12.19? 

48.633  1.2595 

14.420 

) 

i 

•r 

CQf'8.  FUEL 

TEMP 

74.950 

PRESS 

5.8311 

DENSITY 

44.781 

TURRO  FLOW  FLOW  TROM 
3.9731  3.6064 

FPIP 

6.1719 

f 

j 

17 

rnOLIMG  AIR 

TEMP 

UOEL-HOOn 

DFL-HOno 

FLOW  RFL-HUM 

DEW-POINT 

4 

15 

i 

,'96.050 

-0.10268 

0.84439 

0.00000  62.004 

83.939 

I 

f3 

P EL-HUM 

1 

..62,004 

2 

10„..3.8J5 

HUMIDITY 

181,2.9 

% H20  VAPOR  CFRPECTEO  HP 
4.1630  0.85911 

I 

1) 

_£NC.:._x.oii;n. 

F/A  DRY 

F/A  WE.T 

BQLI.  RATIO 

RPM..1  RPM-2 

TORQUE 

BHP 

J 

= 

0.074154 

0.072282 

1 . 1 068 

608.88  606.90 

6.8423 

0.79325 

i 

WET  CORPECTinn 

FACTOR  = 0.82952  EXHAUST  MOLE.  WT. 

= 28.150  FXHAUST  DENSITY  = 0.072914 

EXHAUST  FLOW  RATE  = 

733.73 

.'S 

MFA«;i)UED  CHN'C  . 

PART  PER  MILLION  WET 
HS  PP.M  MOX  PPM 

CO  dry 

PER  CENT 

C02  DRY  02  DRY 

> 

: 

rnPRECTFD  CPNC 

14535. 

. 70  WET  BASIS 

19.611 

3. 85440 
3.1973 

12.2Q8D  2.6203 

10.127  2.1736 

to  : 

> 

HC 

APX 

C n 

.7 

EM  I SSI  CM  RATE 
fmissicm  MASS/MHCE 

0.38288 
0.  00638J3 

0.0017123 
2.8  538  E-05 

1.7031 

0.C28386 

■ 

EMISSION  MASS/PATEO  HP 
MOPE  EMI  S./STO.  CYCLE  5: 

3.98835-05 

2.0991 

1.7836F-07 

0.011891 

0.00017741 

0.42240 

7 

’ CAL.FIJFL  ATP. 

ATin  = 0.074269 

..  ^F4S._J;.IJFL  ,AJ  R P.AtI^ 

= 0.074154  niFF  MEAS. 

C CAL.  F/A  percent  = 

0 .15465 

■ U 

C YL  temp  DEG.F 

CYL-1 

CYL-2 

CYL-3 

CYL-4 

10 

V} 

247.08 

273. 76 

261.  10 

26°, 53 

•- 

ext  GAS  TEMP  DEG.F  EXT-T 
1468.2 

EXT-? 

863.00 

EXT -3 
751,73 

EXT-4  SEXT-1 

628.58  462.33 

SEXT-2 

460.60 

FNGPiP  nil 

FPILT 

SOILT  . 

'"UP 

manifold  PPESSURc  =11.404 

135.69 

36  2.  11 

48.073 

« 

OYNn  COMO, 

TCROUE 
6. 3510 

RPV 

603.  06 

CYL.RACK  PRESSURE  = 29.880 

L^'C-iXT  LCM.  AI.R;^ 

I AIRTl 

IAIPT2 

TAIRTl  TAIRT2 

< r 

101.02 

99.2  74 

10G.41 

102.43 

CFIFICE  AIR 

TEMP 

90.402 

DELTAP 

4.255<^ 

ORFP 

53.310 

FLOW 
2821  .0 

CELL  TEMD.  = 73.521 

HEATER  TEMP 

= 174.90 

COOLFP.,_rEMP_=^  132. 

09 

MACA  icurc  DDCITMTMAftV 

OAT  A 04/12/76  C ADDEII  REC 

04/12/76  17:47 

: 48. 31 5 

FAC 

SEX15  PGM 

C003 

RDG  3209  1 



«o. 

1 F&NnilT  95  RTOr. 

TO  CL  APP  100  DEG  HUM  * 

60  t MODE  = 3.0000  NO.  SCANS  * 5 

I 

— ■- *■  r ■ ■■  " 

' W 

P Wnf  WP  Tf  Ml  Nfl  » 

25.000 

DEG. 

BAROMETRIC  PRESSURE  = 29. 

430  RATEO 

HP.s  160.00 

HC 

RATIO*  2.1250 

1 

( 

{ 

. M 

TEMP 

PRESS 

CFM 

DPY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

» 

\ 

1 

■ rt 

101.78 

29.424 

221.51 

924.11 

23.097 

14.943 

1 

> li 

COMB.  FUEL 

TEMP 
1 ?*' 

PRESS 

5-3BI<3 

DENSITY 

44.988 

TURBO  FLOW  FLOW  TRON 
82.867  79.814 

FPIP 

6.0426 

r nni  i wr.  A i P 

TEMP 

UOEL-HnOO  DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT  . 

I 

\ 

C» 

■ 101.41 

3.0822 

4.0005 

"10109. 

57.589 

83.984 

• 

^ ■ ** 

R EL-HUM 

1 

57.589 

2 

47.131 

HUMIDITY 

174.96 

t H 20  VAPOR  CORRECTED  HP 
4.0176  148,25 

F/A  DRY 

F/A  WFT 

EOU.  PATIO 

RPM-1 

RPM-2 

TOROUF 

BHP 

1 

■ :> 

0.086369 

0.084263 

1.2391 

2709.9 

2711.3 

256.32 

132. 

25 

“ITLTtOTS 

1 

=•' 

WET  CORFECTIOM 

factor  = 0. 

82589  EXHAUST  M3LE.  WT. 

= 27.186 

EXHAUST  DENSITY  = O.0T03YO 

EXHAUST  FLOW 

f 

*1! 

MFA5llRFn  roNC. 

PART  PER 
Hr.  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

' 

JC  : 

«e 

rnpRPrTpn  rnwr. « 

1989.6  a9.5'99 

TO  UFT  BASIS 

9.3393 

7.7132 

9.5569 

7.8929 

0.080608 

0.066574 

•< 

HC 

NOX 

CO 

['  ' “ 

EMISSION  RATE 

1.0421  0.15557 

0-0059107  0-00077783 

81 .703 
0.40851 

K _ 
cc 

E’m'I  SS'I  on  MASS/  RAT  ED  HP 
MfinF  FMT5-/STn.  r.Yr.i  E s 

3.2567F- 

1.7140 

05  4'.8614F-06 

0.32409 

0.0025532" 

6.0791 

i'.  • ' • 

■« 

i ' « 

« 

ffil  .FIIFI  AIR  RATIO  i=  0.088521  MEAS. 

FUEL  AIR  RATIO 

= 0.086369  OIFF  MEAS 

. C CAL.  F/A 

PFRCENT 

= 2.4913 

CYL  TEMP  OEG.F 

CYL-1 

CYL- 2 

CYL-3 

CYL-4 

■ ■■  si 

- • 

—•  • • 

, ....  ...... 

392.86 

40  5.  l'3 

388-07 

390.38 

EXT  GAS  TE“P  DEG.F  EXT-l 

7AP.  .45 

EXT-2 

1414.1 

EXT-3 

-273.37 

EXT-4 

566.05 

SEXT-1 

1285.4 

S EXT-2 
1284. 8 

ENGINE  OIL 

EO  IL  T 

SOILT 

01  IP 

MAMI FOLD 

PRESSURE  =28. 

506 

189.02 

249.16 

75.315 

DYNO  CONt). 

TiROUE 
2'- 1.2? 

RPM 
2643  .7 

CYL. BACK 

PRESSURE  =29. 

574 

...  - . 

i »• 

I MHI  ir  T TOM  AIR 

lAIRTl 

IAIRT2 

TA  1 R Tl 

TAIRT2 

: 

102.02 

101.78 

-47.658' 

98.041 

1 

ORIFICE  AIR 

TEMP 
79 .517 

DELTA? 

4.5288 

ORE'’ 

53.982 

■ FLOW 
2936.  6 

. , 

- 

C!=LL  TFMP.  = 77.926  HFiTFP  JE^^P_,=  1 62  .69  . . . CnOLFR  TEWP  = 116.50  . 


I 


NASA-LEWIS  PRELIMINARY  data 0<»/12/76 

LEANflUT  25  BTOC  TCI  CL  APP  100  DEG  HUM  ^ 60  % 


CADDEI  I 36C104/  12/76  1 7:  53 ; 13 .361 

MODE  * 5.0000  NO.  SCANS  « 5 


FAC  SEX15 


PGM  C003 


RD6  3211 


ENGINE  TIMING  = 25.000 


BAROMETRIC  PRESSURE  = 29.430 


n 

COMB.  AIR 

TEMP 

PRESS 

CFM 

> »< 
r» 

96.708 

29.431 

121.06 

Vi 

COMB.  FUEL 

TEMP 

PRES  S 

DENSITY 

ii 

66.292 

5.5592 

45.010 

1* 

COOLING  AIR 

TEMP 

UOEL-HDOO 

DEL -HOOD 

L 

• »• 
1* 

/ 97.529 

3.0513 

3.9402 

REL-HUM 

1 

2 

HUMIDITY 

65.851 

42.476 

175.72 

:> 

FNG.  CONO. 

F/A  DRY 

F/A  WET 

FOU.  RATIO 

) r. 

0.089149 

0.086966 

1.3306 

c? 

}-  TK 

WET  CORRECTION 

FACTOR  = 0.83773  EXHAUST  MOLE.  WT. 

R 

PART  PER  MILLION  WET 

It 

MEASURED  CONC, 

HC  PPM 

NOX  PPM 

CD  DRY 

« 

2111.1 

82.908 

9.1901 

*r 

corrected  cdnc. 

TO  WET  BASIS 

7.6983 

r' 

ce, 

HC 

NOX 

n 

EMISSION  RATE 

0.59970 

6.078068 

»r 

EMISSION  MASS/MOOE 

0.059970 

0.0078068 

rr 

EMISSION  MASS/RATED  HP 

0.00037481 

4.3792 E-05 

K 

MODE  EMIS./STD. 

CYCLE  X 

19.727 

3.2528 

rr 

CAL.FUFL  AIR  RATIO  = 0.088058 

^ MEAS.  FUEL  AIR  RATIO 

CYL  TEMP  DEG.F 

CYL-1 

CYL-2 

CYL- 3 

r’ 

rt 

345.27 

347.42 

355.09 

EXT  GAS  TEMP  DEG.F  FXT-l 

EXT-2 

FXT-3 

e 

1067.2 

1349. S 

-162.47 

ENGINE  OIL 

ED  ILT 

sniLT 

01  L> 

174.88 

72.355 

nYNO  CONO. 

TOROUE 

RPM, 

150.32 

2294,9 

»t 

INDUCTION  AIR 

lAIRTl 

IAIPT2 

TAIRTl 

r. 

97  .036 

96.708 

-53.301 

' f 

ORIFICE  AIR 

TEMP 

DELTAP 

ORFP 

7T.015 

4.5389 

53.908 

CELL  TEMP.  = 75.535  . 

heater  temp 

* 107.68 

DRY  FLOW 
“496.07 


i ___  rated  HP.=_160._0£^ 

VAPOR  FLOW  PRESS  TOTA^ 
12.452'  14.598" 


HC  RATIO*  2.1250 


TURBO  FLOW  FLOW  TRON  FPTP 

46.047  44.224  6.0558 


FLOW 

10053. 


REL-HUM 

'65.851 


DEW-POINT_ 

"83.389 


X H23  VAPOR  CORRECTED  HP 
4.0350  71.934 


RPM-2 

2359.4 


TORQUE 

145.63" 


BHP 

'b5.3'n 


3306  2357.8  2359.4  145.63  65.377 

MOLE.'  wfT’=  Zb,97'9'~~'  EXHAUST“D“ENSITY"'^~0706"9r5'5  EXHiTOsT”'ini3F"Rlff'E  « 7"9^r27F 


PER  CENT 
C02  DRY 
'9.66  31 
8.0950 


44.227 

4.4227 

0.0276'i 

65.814 


CVL-4 

357.04 

EXT-4 

528.73 


02  DRY 

0.099950 

0.083731 


DIFF  MEAS.C  CAL.  F/A  PERCENT  =-1.2237 


SEXT-1 
1156. 2 


SEXT-2 
1157. 5 


MANIFOLD  PRESSURE  = 20.180 
CYL.BACK  PRESSURE  = 29.451 


TAIRT2 

94.952 


O,  to- 


FLOW 
2946. 6 


COOLER  TEMP  = 103.94 


'■  >4. 


i ^Jh 


NASA-LEWIS  PREUMINARY  DATA  0»/12/76 CA00E_1J_ 


LEANOUT  25  BTDC  TO  CL  APP  100  PEG  HUM  * 60  t 
E N GINE  TIMING  « 25.000_ OEOj 


MODE 


_R^C  qA/  12/76  17;  56;  35.2a0_ 
3.0000  NO.  SCANS  » 5 


FAC  SEX15 


PGM  C003 


ROG  3212 


COMB.  AIR 


TEMP 


98.929 


PRESS 


bapomeTRIC  PRESSUPE  = 29 .^30 HP _.»_l 60_. 00 

CFM 


HC  RATIO*  2.1250^ 


29.A37 


220. A8 


DRY  FLOW 
"92 1.9 A 


VAPOR  FLOW  PRESS  TOTAL 
■23.169  "lA.^sa 


COMB.  FUEL 


TEMP 

6A.2V0 


PRESS 

5.3909 


DENSITY 

45.066 


“turbo  flow  flow  TRON 
80.660  80.063  _ 


COCLING  AIR 


TEMP 


IlDEL-HnOD  DEL-HOOD 


98.972 


3.0626 


3.9529 


FLOW 

10073^ 


PEL- HUM 
63.059  " 


FPIP. 

6.0393 

OEW-POn^T^ 

'84.139 


R EL-HUM 


63.059 


2 

24.770 


■humidity 

175.91 


T’H20  VAP'bR  CORRECTED  HP 
4.0395  1^8.59 


EN'G.  COND. 


F/A  DRY 


F/A  WET 


0. 086842 


EOU.  RATIO  RPM-1 
2709.1 


0. 08 471 3 1.2961 

WET  CORRECTION  FACTOR  = 0.82780  EXHAUST  MOLE.  WT.  = 27.150 


RPM-2 

2710.4 


TOROUE 

"257.87 


_BHP 

1331  01 


EXHAUST  •OENSltY'^'^02'98  EXITAUST  FLOW  RATE  - 14S'8^. 


■ PART  PER  MILLION  WET 

MEASURED  CONC.  HC  PPM MOX  PPM — 

1940.1 

C OR RECTED  CONC.  TO  WET  BASIS 


CD  DRY 


82.658 


9.3094 

7.7063 


"PE'R  CENT 
_C02  DRY_ 
9.5895 
7.9382 


02  DRY 

0.074107 

0.061346 


X 

6^ 


HC 


NOX 


CO 


EMISSION  RATE 
E M I S S I ON  MASS/MPOE 


EMfSS’lON  MAS'S/RATEO  HP 
MODE  EHIS./STD.  CYCLE  t 


1.0157 

0.005078^ 

3.174'lE-05 

1.6706 


0. 14344 
_0. 00071722 
4.4826F'-06" 
0.29884 


81.589 

0.40795 

0.0025497 

6.0706 


CAL. FUEL  AIR  RATIO  = 0.068409 


MEAS.  fuel  air,  RATION  0.086842,  DI FF  MEAS  . G CAL^F /A  PERCE  NT  * 


CYL  TEMP  DEG. F 

CYL-1 

CYL-2 

CYL- 3 

CYL- 4 . 

'405.52 

'■""EXT-4 SEXT-; 

672.01  .._.l--05-' 

393.99 

409.32 

398.46 

EXT  GAS  TEMP  DEG 

.F  EXT-1 
909.85 

EXT-2 
1 4 l .O  . 4 

EXT-  3 
-132.55 

ENGINE  OIL 

FORT 

STILT 

OIL® 

"■  75.259 

manifold  PRESSURE 

188.96 

231.97" 

OYNO  COND. 

TPRQUF 
254.08  ,.; 

RPM 

__  2645.5 

INDUCT IPN  AIR 

lA  IPTl 

IAIPT2 

TMRTl 
”'6.0270 

TAIRT2 

96.484 

99  .041 

'93.9  29 

ORIFICE  AIR 

■ TEMP 
77.590 

DELTAP 
_ 4.4877 

OREP 

__53.9  53  

FLOW 

2929.0 

SEXt-2 
1305.  0 


' _ .CELLlTEMP.  .r.._76,*-J.3S 


H E A TER  TEMP  * , 106 . 7 1 _ 


COOLERJEMP  =108.64 


1 


' 1 

a 

!• 

NASA-LEWIS  PRELI.MINARY 

DATA  04/12/76  CADDEI I REC  04/ 12/76  18! 02: 

58.289 

FAC  SEX15 

PGM  C003  RDG 

3214  i 

n 

LEANOUT  25  BTOC 

TO  CL  APP  100 

DEG  HUM  « 

60  t MODE  = 5.0000 

NO.  SCANS  = 5 

1 

1 

I 

n 

it 

ENGINE  TIMING  = 

25.000 

DEG. 

BAROMETRIC  PRESSURE  = 29.430  RATED 

HP.=  160.00 

HC 

RATIO* 

2.1250 

1 

1 

« 

n 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  Flow 

PRESS  TOTAL 

1 

( 

H 

te 

98.290 

29.423 

120.64 

494.12 

12.515 

14.597 

1 

n 

tt 

COMB.  FUEL 

TEMP 

67.832 

PRESS 

5.5590 

DENSITY 

44.969 

TURBO  FLOW 
47.394 

FLOW  TRON 
44.056 

FPIP 

5.0678 

. 

.« 

COOLING  AIR 

TEMP 

UOEL-HOOO  DEL-HOOO 

FLOW 

REL-HUM 

DEW-POINT 

•* 

98.89A 

3.0515 

3.9947 

10053. 

63.295 

83.554 

f 

K* 

REL-HUM 

1 

63.295 

2 

63.454 

HUMIDITY 

177.29 

t H20  VAPOR  CORRECTED  H» 
4.0712  71.468 

) 

t* 

ENG.  CONO. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM-2 

TORQUE 

BHP 

1 

It 

If 

0.  089161 

0.086958 

1.3308 

2354.2 

2355.1 

144.55 

64.801 

! 

.e» 

WET  ICORRECTION 

FACTOR  = 0. 

83654  EXHAUST  m]LF.  WT. 

= 26.978 

EXHAUST  DENSITY  * 0.069853 

EXHAUSf 

FT'OTTRATr'^TlTf; 

■« 1 — 

i 

K 

It 

HEASUREO  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

Cn  DRY 

PER  CENT 
C02  ORY 

02  DRY 

_E  : 

GN  ; 

fC 

« 

CORRECTED  CONC. 

2090.7 
TO  WET  BASIS 

79. 828 

9.2106 
7.  7051 

9 .6959 
8.1110 

0.052965 

0.044308 

ft 

«; 

HC 

MOX 

CO 

• 

a 

EMISSION  RATE 
EMJSSION  MASS/ MODE 

0.59171 

0.059171 

0.074890 

0.0074890 

44.100 

4.4100 

1 

n 

K 

EMISSION  MASS/'RATEO  HP 
MODE'  EMIS. /STD.  CYCLE  Z 

0.00036982  4.S806E-05 

19.464  3.1204 

0.027562 

65.625 

1 

Ji 

CAL. FUEL  AIR  RATIO  = 0.08821A 

MEAS. 

FUEL  AIR  RATIO 

= 0.089161 

DIFF  MEAS. 

C CAL.  F/A  PERCENT  = 

-1.0622 

( 

■K 

CYL  TEMP  OEG.F 

CYL-1 

CYL- 2 

CYL-3 

CYL-4 

t 

€Z 

342.  03 

352.48 

350.83 

349  .22 

‘ 

r: 

*E 

EXT  GAS  TEMP  DEG.F  EXT-1 
A46.15 

EXT-2 

1347.0 

EXT-3 

-41.735 

EXT- 4 
597.01 

SFXT-l 

1148.1 

SE  XT-2 
1149.0 

1 

oc 

•i 

ENGINE  OIL 

EOILT 

SO  ILT 

OIL=> 

MANIFOLD  PRESSURE  = 20.066 

i 

• T 

1 

ft 

188.15 

140.48 

72.539 

•< 

DYNQ  COND. 

TO ROOF 
148.35 

RPM 

2300.0 

CYL. BACK  PRESSURF  = 29.517 

i 

IMOUCT ION  AIR 

lA  IP.Tl 

I A I P T 2 

TA  IRTl 

TAIRT2 

98.635 

98.290 

-95.877 

94.960 

! • 

, 

ORIFICE  AIR 

TEMP 

78.527 

DELTAP 

4.4922 

ORFO 

53.805 

FLOW 

2927.9 

CELL  TEf^P.  = 77.210  HEATFP  TEMP  = 107.59  COOLER  TEMP  = 103.3-^ 


..  NASA-LEWIS  PRELIMINARY  DATA  04/12/76  CADDEI  1 REC_^04/  12/ 76  18: 07;J4.501 EAC  SEX15 PGW  C003  RDG  3215 [ 

« i 

» LEANOUT  25  BTDC  TO  CL  fcPP  100  DEG  HUM  » 60  X MODE  = 4.0000 NO.  SCANS  = 4 ‘ 


M 

1* 

m 

•' 

ENGINE  TIMING  = 

25.000 

DEG.  BAROMETRIC  PRES 

iUR^E  _f_29.4 

DRY  FLOW 
848. 'is 

30  RATED 

HP.=  160.00  HC  RATIO*^  2.1250 

COMB.  AIR 

TEMP 

PRESS 

CFM 

VAPOR  FLOW 
■■2r.465 

PRESS  TOTAL 

H 

n 

99.343 

29.418 

203.  50 

14.849 

<1 

COMB.  FUEL 

TEMP 

PRESS 

DENS  ITY 

TURBO  FLOW 

FLOW  TRON 

FPIP. 

66.103 

5.4339 

45.015 

74.949 

72.581 

6.0235 

or 

«» 

COOLING  air 

TFMP 

UDEL-HOOO 

DEL -HOOD 

FLOW 

REL-HUM 

DEW-POINT  . 

■* 

99.613 

3.1083 

3.9358 

10157. 

62.323 

84.163 

!• 

REL-HUM 

1 

2 

HUMIDITY 

T H20  VAPOR 

CORRECTED 

- 

i . 

62.323 

39.671 

177. 15 

4.0680 

130.12 

: »* 
Cm 

ENG.  COND. 

F/  A DRY 

F/A  WET 

EQU.  RATIO 

RPM-1 

RPM- 2 

TORQUE  BHP 



r» 

i» 

0. 085576 

0.083464’ 

1.2773 

2428.1 

2430.2 

257.00  118.82 

- 

' Cm 

. R'  • 

WET  CORRECTION 

FACTOR  = 0. 

81794  EXHAUST  MOLE.  WT. 

= 27.246 

EXHAUST  DENSITY  = 0.070546  EXHAUST  FLOW  RATE  * 

"13355; 

i ^ 

•C 

PART  PER 

MILLION  WET 

PER  CENT 

i 

ir 

MEASURED  CONC. 

HC  PPM 

NOX  PPM 

CO  DRY 

C02  DRY 

02  DRY 

2081.0 

88.296 

9.7938 

9.3330 

0.066232 

C7 

" 

> « 

CORRECTED  CONC. 

TO  WET  BASIS 

8.0107 

7.6338 

0.054173 

r 

: «C 

HC 

NOX 

CO 

EMISSION  RATE 

0.99776 

0. 14033 

77.674 

EMISSION  MASS/MODE 

0.083147 

0.311694 

6.4728 

: «c 

EMISSION  MASS/RATED  HP 

0.00051967 

7.3090E-05 

0.040455 

c- 

' «: 

MCOE  EMIS./STD. 

CYCLE  % 

27.351 

4.8726 

96.321 

r. 

prs 

1 

CAL .FUEL  AIR  RATIO  = 0.089817  MEAS.  FUEL  AIR  RATIO 

= 0.085576 

DIFF  MEAS 

•C  CAL.  F/A  PERCENT  * 4.9560 

c. 

*' 

CYL  TEMP  DEG.F 

CVL-1 

tYL-2 

CYL -3 

CYL-4 

: 

a 

367.97 

391. 13 

399.44 

399.02 

rt 

EXT  GAS  TEMP  DEG.F  EXT-1 

EXT -2 

EXT-3 

EXT- 4 

SRXT-1 

SEXT-2 

- 

It 

378.65 

1323. 7 

-25.706 

683.23 

1244.6 

1244.3 

- 

«A 

ENGINE  OIL 

EOILT 

sniLT 

OILP 

MANIFOLD  PRESSURE  = 28. 

553 

, 

■1 

II 

188.57 

466.47 

73.312 

1 

DYNO  COND. 

TORQUE 

RPM 

CYL. BACK  PRESSURE  = 29. 

527 

OV 

262.05 

2373.6 

■ 

ft 

INDUCTION  AIR 

lA  IRTl 

IAIPT2 

TA  IRTl 

TA1RT2 

> Cl 

: ■ 

r 

99.A08 

99.343 

-36.240 

94.844 

ORIFICE  AIR 

TEMP 

DELTAP 

ORER 

FLOW 

, 

79.303 

4.46  99 

54.314 

2918.8 

t- 

CELL  TEMP.  = 77.756 

HEATER  TEMP 

= 102.02 

COOLER  TEMP  = 101 

.86 

* 



: - • 

NASA-LEWtS  PRELIMINARY  DATA  0^/12/76  CADDEIl  REC  04/12/T6  I8il0i  37.831 FAC  SEX15 PGM  C003 


9* 

K 

LEANOUT  25  BTDC 

TO  CL  APP 

100  OEG  HUM 

= 60  T 

MODE  * 4.0000 

NO.  SCANS  * 5 

{ 

ts 

A'l 

ENGINE  TIMING  = 

25.000 

DEG. 

BAROMETRIC  PRESSURE  = 29.43C 

RATED 

HP.=  160.00 

! 

HC  RATIO=  2.1250  ! 

m 

m 

COMB.  AIR 

' TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL  • 

1 

M 

R 

98.635 

29.473 

203.72 

848.03 

21.486 

14.843 

j 

M 

COMB.  FUEL 

TEMP 

64.812 

PRESS 
5.  4365 

DENS  ITY 
45.050 

TURBO  FLOW 
74.662 

FLOW  TRON 
72.535 

FPIP 

6.1362 

i 

- 1 

Ot 

•» 

COOLING  AIR 

TEMP 

UOFL-HOOD  DEL-HOOO 

FLOW 

REL-HUM 

DEW-POINT 

1 

■ 

» 

98.782 

3.0045 

3.8151 

9966.6 

63.714 

84.184 

1 

P* 

«• 

REL-HUM  . 

1 

63.714 

2 

70.127 

HUMIDITY 

177.35 

t H20  VAPOR  C 
4.0726 

ORRECTED  H» 
130.05 

1 

f ENG.  CONO.  F/A  DRY  F/A  WET  EOU.  RATIO  RPN-1  _ RPM-2  TORQUE BHP 

..  d.0855'33  6.0’83420  i.zYe'b  242R.3 2431.7  ' 256.91  118.83 


WET  CORRECTION  FACTOR  = 0.81762  EXHAUST  MOLE.  WT.  = '27.2A9  " 'EXHAUST  3ENSITY  = O.Ot'0554  fXHATj?T~FrOW~TllATE  * I3"351f7 


te 

ir 

MEASURED  CONC. 

PART  PER  MILLION  WET 
HC  PPM  MOX  PPM 

CO  DRY 

PER  CENT 
CD 2 DRY 

02  DRY 

-C 

-J 

fC 

•R 

CORRECTED  CONC. 

2042.9 
TO  WFT  BASIS 

83.168 

9.7997 

8.0124 

9.3443 
7.  64  O'* 

0.060126 
0.049150  ’ 

*C 

HC 

NOX 

CO 

. 

CC 

EMISSION  RATE 
EMISSION  MASS/MODE 

0.97925 

0.081604 

0.13215 

0.011012 

77.670 

6.4725 

I 

er 

cr  ' 

EMISSION  MASS/RATED  HP 
MODE  EM  IS  ./STD.  CYCLE  % 

0.00051003 

26.844 

6.8826 F-05 
4.5884 

0.040453 

96.316 

K 

U 

CAL. FUEL  AIR  RATIO  = 0.089809 

MEAS.  FUEL  AIR  RATIO 

= 0.085533  • 

DIFF  HEAS.E  CAL.  E/A  PERCENT  * 4.9991 

' 

u 

%s 

CYL  TEMP  OEG.F 

CYL-1 

CYL-2 

CYL-3 

CYL-4 

' 

.•C' 

368.20 

388. 10 

397.91 

399.15 

a 

EXT  GAS  TEMP  DEG 

.F  EXT-1 
643.39 

EXT -2 
1323.5 

EXT-3 

149.91 

EXT- 4 
687.81 

SE  XT- 1 ■SE"XT-‘2 

1248.6  1248.4 

ENGINE  OIL 

EOILT 

SOILT 

OILP 

MANIFOLD  PRESSURE  =28.553 

n 

188.  75 

134.14 

73.087 

DYNO  CDND. 

TORQUE 
256. 83 

RPM 

2365.9 

CYL. BACK  PRESSURE  = 29.628 

0 

INDUCTION  AIR 

lA  IRTl 

I AIPT2 

TMRTl 

TA  I R T2 

u 

98.782 

93.635 

-20.332 

95.271 

-•  ■' 

ORIFICE  AIR 

TEMP 

78-227 

DELTA? 

4.5127 

ORFP 

53.900 

FLOW 

2935.1 

CFLL  TEMP.  = 77 

.068 

HEATER  TEMP 

= no.  78 

COOLEF 

TEMP  = 102.83 

1 


NASA-LEHIS  PRELIMINARY  DATA 


04/12/76 


CADDEI I _ REC  04/12/76  18:16: 57.563_ 
yOOF  = 3.0000 


FAC  SEX15 


PGM  C003  RDG  3217 


..  LEANPUT  25  BTDC  TO  CL  APP  100  DEG  HUM  = 60  ^ 

r.  ENGINE  TIMIVG  = 25.000  PEG. BAROMETRIC  PRESSURE  = 2 9.420 

COMB.  AIR TEMP  PRESS  CFM 


NO.  SCANS  =5 


98.696 


29".  409 


220.01 


DRY  FLOW 
920.67 


CATED  HP.=  160.00_ 
VAPOR  FLOW  PRESS  TOTAL 


HC  RATIO*  2.1250 


23.357 


14.947 


COMB.  FUEL 


TEMP 

63.383 


PRESS 

5.4113 


DENS  ITY 
45.088 


COOLING  AIR 


TEMP 


UDEL-HOOD  DEl-HODP 


98.920 


3.1005 


3.9978 


tURRO' FLOW 
78.061 

FLOW 

10143: 


"FLOW TR ON 
77.753 

R EL -HUM 
64.120 


FPIP 

6.0738 


DEW-POINT^ 
84.439  ■ 


RFL-HUM 


1 

64.120 


17.854 


HUM  ID  ITY 
177. 59 


% H20  VAPOR ‘CORRECTED'H?" 
4.0780  150.79 


ENG.  COND. 


F/A  DRY  F/A  WET  EOU.  RATIO__PPM-l 

0.084452  0.082363  i.2605  2715.8 


RPM-2 

2716.9 


TORQUE 

'260.73' 


BHP 


WET  CORRECTION  FACTOR  * 0.82810 


"exhaust  mole.  wT.  = 27.332 


i34.'8'2 

E XHAUST  DEN  Sl  TY  V"o.  070768  E XHAUSTTLOiT  RATE  » l44"3"8  . 


MEASURED  CONC. 


1785.8 

CORRECTED  CONC.  TO  WET  BASIS 


PART  PER  MILLION  WET 

HC  PPM  _NDX  PPM 

108.  60" 


EMISSION  PATE 

EM  t SSI  ON M^SS/MOOE 

"EmTssTON  MASS/RATEO  HP 
MODE  EMjr^./ST_p._CYCLE_^ 


HC  

■ 0.  92  56"4 
_0.0046282_ 
2.'8926E-C5 
1.5224 


CD  DRY  _ 
"8.1272" 
6.7301 

NOX 

" 0. 18659' 

_ 0.00093297 
5".3311E-06 
0.38B74 


PER  CENT 
GD2  DRY 
'10.260 
8.4962 


02  DRY 

0.030563' 

0.025309 


y 


cn 


70. 547 
0.35274 
0.0022046 
5. 2491 


CAI  .FUEL  AIR  RATIO  = 0.085413  MEAS.  FUEL  AIR  RATIO  = 0.C84452  _ DIFF  MEAS.G. CAL F/A  PPRCENT_=_1. 1379 


__CYL_TEMP_DEG, 

F CYL-1 

409. 70 

CYL-2 

433.07 

CYL-3 

406.99 

CYL-4 

417.17 

__  _ , - 



EXT- 4 
92?  .78 

EXT  GAS  TEMP 

DEG.F  FXT-1 
400.08 

EXT-2 
1444.7 

FXT-3 

447.76 

ENGINE  OIL 

EOILT 

SHUT  . _ 

niLP 

MANIFOLD 

t 

x» 

189.56 

233.10 

T 5 • 3 1 1 

CYL.BACK 

DYNO  CONO. 

TORQUE 

RPM 

SEXT-l 

1336.1 


SEXT-2 

1335.2 


J.'^lDilCTJON  41-1. 


258.15 


lA  I'JTl 
98.782 


2633  . B_ 

IAIPT2 

98.596 


TA  I7T1 
-57.9  73 


orifice  air 


TFMP 

77,281 


DEL TAP 
4.5405 


"riRFo 

53.969 


TA  IRT2 
96.157 

"FLOW 

2946.3 


CEL L_T EM P . = 7.6_, 7_2 3 . 


„H eat FR  temp  = 1 q 5_. 7j6 _ 


COOLER  TEMP  = 10l.43__ 


I 


NASA-LEHIS 

PRELIMINARY  DATA  04/12/76  CADOEII  REC 

04/12/75  18:21 

; 17.181 

FAC 

SEX15  PGM  C003 

RDG  32is; 

•• 

; n 

LEAN'OUT  25  BTDC 

TO  Cl  APP  100 

DEG  HUM  =60  X M 

ODE  » 4.0000  NO.  SCANS  = 5 

rs 

d 

engine  timing 

= 25.000  OEG.  BAROMETRIC  PRESSURE  “ 29 

.420  RATED 

HP.=  160.00 

HC 

RATIO-  2.1250 

. m 
m 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

M 

98.601 

29.432 

202.97 

845.32 

21.436 

14.850 

■ 

“N 

M 

COMB.  FUEL 

TEMP 

64.578 

PRESS 

5.4293 

DENS ITY 
45.056 

TURBO  FLOW  FLOW  TRON 
72.254  70.519 

FPIP 

5-.0201 

- 

1 

m 

•r 

COOLING  AIR 

TEMP 

UDEL-HOOO 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

\ 

/► 

^ 98.661 

3.0922 

3.  99  39 

10128. 

63.852 

8 4.224  ; 

! 

REL-HUM 

1 

63.862 

2 

39.270 

HUMIDITY 

177.51 

% H20  VAPOR  CORRECTED  HP 
4.0763  131.55 

• 

rr 

C» 

FNG.  COND. 

F/A  DRY 

F/A  WET 

EQU.  RATIO 

RPM-1 

RPM- 2 

TORQUE 

BHP 

r* 

0.  083423 

0.  081359 

1.2451 

2435.9 

2436.9 

259.20 

120. 

22~ 

o 

Br 
' K 

WET  CORRECTI  ON 

FACTOR  = 0.81699  EXHAUST  M3LE.  WT. 

= 27.411 

EXHAUST  DENSITY  = 0.070974 

EXHAUST  FLOW  RATE 

* 13206. 

■ ft' 

MEASURED  CONC. 

PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

-J  ■ 

V 

SC 

COPPECTED  CONC 

2033.3 

. TO  WET  BASIS 

109.46 

8.8551 

7.2426 

9.8836 

8.0748 

0.052205 

0.042651 

'' 

LM 

o 

H. 

a 

HC 

NOX 

GO 

; ^ 

if 

EMISSION  RATE 
EMISSION  MASS/ MODE 

0.96398 

0.080331 

0.17202 
0.3 14335 

69.439 

5.7866 

ce 

K 

EMISSION  MASS/RATED  HP 
MODE  EMIS./STO.  CYCLE  X 

0.000502 07 
26.425 

8.9593E-05 

5.9729 

0.036166 

86.110 

4 

n 

CAL. FUEL  AIR  RATIO  = 0.087315 

MEAS.  FUEL  AIR  RATIO 

= 0.083423  DfFF  MEAS 

,E  CAL.  F/A  PERCENT  = 

4.6658 

CYL  TEMP  OEG.F 

CYL-1 

CYL-2 

CYL-3 

CYL-4 

*' 

372.09 

395. 30 

407.78 

412.21 

EXT  GAS  TEMP  DEG. F EXT-1 
386.33 

EXT- 2 
1339.3 

EXT-3 

141.51 

EXT- 4 
722.89 

SEXT-1 

1276.8 

SEXT-2 

1276.8 

• 

, 

ENGINE  OIL 

EOILT 

SOILT 

niLP 

MANIFCIin 

PRE  SSURE  = 28.  438 

f 

n 

*'  , 

189.53 

252.73 

73.031 

Q, 

! 

V 

DYNO  COND.  ■ 

TORQUE 

250.64 

RPM 

2383.1 

CYL. BACK 

PRESSURE  = 29.597 

~ 

Q Is- 

INDUCTION  AIR 

lAIRTl 

lA  IPT2 

TA  P,TI 

TA  IRT2 

^ 



cl  ^ 

■' 

98.661 

98.501 

29.559 

95.194 

n.RTFICE  AIR 

TEMP 
77 . 944 

DELTAP 

4.5695 

ORFP 

53.926 

FLOW 

2953.4 

; — 

CELL  TEMP.  = 78.033 

HEATER  TEMP 

= 118.54 

COOLER  TEMP  = 102. 

51 



nasa-lewi«;  preliminary  data. 


04/12/76 


LEANOUT  25  BTDC  TO  CL  APP  100  DEG  HUH  = bO  t 


j;jADOELI 

MroE 


P.EC  04/12/76  ,18L24rl4_.327  _ 
5.0000  NO-  SCANS  ^ 5 


FAC  SFX15 


PGM  C003 


ROG  3219 


ENGINE  TIMING 
rnMB.  AIR 


.25.000 


DEG. 


TEMP 


PRESS 


BAROMETRIC  PRESSURE  =__29. 420 
CFM 


rated  HP.=  160.00 


HC  RAT  10=  2.1250 


98.592 


29.416 


120.21 


DRY  FLOW 
■492’.' 07 


VAPOR  FL0« 
'12.4A3  ' 


PRESS  TOTAL 
14.593 


COMB.  FUEL 


TEMP 

69.109 


PRESS 

5.5652 


DENSITY 

44.962 


COOLING  AIR 


TEMP 


•99.179 


UP  EL-HOOD 
3.0742 


DEL-HOOD_ 

■3.9510 


TURBO  FLOW 
44.749 

FLOW 

10095. 


FLOW  TRON 
42.  253 


FPIP 

6.1224 


PEL-HUM 
■62.607  ■ 


DEW-POINT 

03.599 


R EL-HUM 


1 

62.607 


57.356_ 


humidity 
177.  01 


% H20  VAPOR  CORRECT ED  HP 
6.0648  71.754 


ENG._COND.-_ 


F/A  DRY 


F/A  WET 


0.085869 
WET  CORRECTION  FACTOR  = 0.83199' 


_EOU.  RATIO  RPM-1  _ 
1.'2816  2356.7 


0.0«‘751 

■exhaust” M'O  L TTinT“=  27.224 


RPM-2 

2359.0 


TORQUE 


BHP 

65^042 


144.95 

EXH A j SnfEl^ SIT Y "^TOT 04 88 


■'e^haust~ei:oh  tste  = y/'S'sti" 


measured  CONC. 


PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 


CO  DRY 


2046.3 

COBRECTED  CONC.  TO  WET  BASIS 


96.540 


8.  3094 
6.9133 


PER  '‘CENT 
COR  DRY  _ 
'10.203 
8.4884 


02  DRY 
'0.067587 
0.056231 


EMISSION  RATE 
i M I S S 1 ON M A SS/MODE 


JHC  _____ 

0.56983 

0.056983 


NOX 


CO 


EMISS  ION  MASS/P AT'EO  HP 
mode  EMIS./STD.  CYCLE  t 

cal  -FIIFI  AIR  RATIO  = 0.085805 

CYL-1 


0.‘60035'614 
18.744  


'0.089111 
0.0089111 
"5.5  695E-05 
3.7130 


38.'932 

3.8932 

0.024332 

57.934 


CYL: TEMP  DEG.F 


MEA S . F UE L AIR  RATI 0 = 0.085869 

CYL-2  CYL-3 


DIFF  MEAS.C  CAL.  E/A  .PPRCENT_*-0.074^ 


343.30 


354. 78 


359. 00 


CYL -4 

”3  58. 65' 


F XT  GAS  TEMP'OEG-F  EXT-l 
• 936. 87 


EXT-2 

1369.4 


EXT-3 

505.98 


EXT -4'  ' 
843.53 


SEXT-1 

1160.7 


'"5EXf-2' 

1169.5 


engine  oil 


-f  O I LT__ 

188.  37 


_S01LT_ 
178. 44 


OIL_P 
■■72.  763 


OYNO  COND. 


TORQUE 
137. 94 


RPM 

2316.5 


MANIFOLD  PRESSURF  =20.017 
■29;T7r 


INPUCTION  AIR 


Jairtl 

98”.955 


_I  A I RT2 
98. 592 


_TAIRT1_ 

-5'2.18'7 


TyL^BACK  PRESSURF 


TAIRT2 
■ 95.183 


OPIFICE  AIR 


TEMP 

78.448 


DELTA? 

4.4640 


ORFP 

53.919 


''FLOW' 

2919.3 


CELL  TEMP . = 77.36 0_ 


HEAT  EP  TEMP  = 111- 20_ 


C DDL ER  _TE_HP  _=_l  01  ._93_ 


I 


N.SA-LEW1S  PPRTMINARY  D/>TA  04/i;^76 IJ  REC  ,o'<V/ 12 /76 , 1^6  : 28  : 09 

LEANOUT  25  BTDC  TO  CL  APP  100  DEG  HUM  » 60  ^ 5 

CK,n,MC  rr:^.Mr:  . 28.QQ0  PEG.  BAROMETRI^^SUBE_=  29. A20 RATE?.  HP..=__lA°..00- 


PGW  C003 


RDG  3220 


HC  RATIO=  2.1250 


m 

n 

COMB.  AIR 

TEMP 

PRESS 

CFM_ 

Ml 

99.921 

29.421 

2i''9'i 

COMB.  FUEL 
COOLING  AIR 

R el-hum' 

ENG.  C ONO . 


TEMP 

66.247 

TE  MP 
100.75 

-- 

61.870 


PRESS 

5.4140 


CFM  DRY  FLOW  VAPOR  FLOW  PRESS  JOTAl. 

2i9T59  919.69  23.376  14.939 

DENSITY  turbo'  FLOW  FLOW ' "flTON  FP IP 

45.012  78.557  77.705  6.0669 


UDEL-HOOO  DEL-HOnO FLOW  REL-HUM 

“s.'osie  3.9369'  " 10054.  61.870 


DEW-POINT 

'84.479 


2 

31.057_ 


"liu^rfDITY  IS 'h2  0 VAPOR  COHRECTED  HP 
177.92  4.0857  151.74 


FNG.  COND.  F/A.  _PRy. F/.A  WF-T- r I'n^ ‘ ° ‘ ~ ■ ■’717^'^  135.56 

r 0.084490  0.082396  1.2610  2716.1  Zflf.o  toc.ip  ^ 

rr= CVUA  icr~nFlM S TT Y ~^  Q76l0ib0  ncHA'US''t'TLOW  Rate  * 

WET  CORRECTION  FACTOR  » 0.828  37  EXHAUST  MOLE.  WT.  * 2 .32  


TORQUE 

262.13 


BHP 

135.56' 


■ PART  PER  MILLION  WET 

measured  CONC.  HC  PPM  NJPX  PPJ1_ 

175L.3  115.72 

CORRECTED  CONC.  TO  WET  BASIS 


CO  DRY_ 
"Srofig 
6.7172 


PER  CENT 
C02  DRY 
'10.335 
8.5615 


02  DRY 
'0.047025 
0.038954 


EMFssTnN  RATE 

Fm'i  SSION ,MA  SS/MpDE_^ 

'"'emission  MASS/RATED  HP 
MODE  EMtS. /STO.  CYCLE  t 


HC  NOX  : CO 

~6  ,9 0"69G  0.198’6‘5  70.  349 

0.0045348  0.00099327  0.35175 

2.8342E-05  '6.2079E-06  0.0021984 

1.4917  0.41386  _ 5.2343 


_rA._^EUR_^IR  RATIO  = 0.085192  MEAS. FUEL  AIR  RATIO  = 0.034490 


DIFF  MEAS.G  cal.  F/A  PFRCENT  = .P,*53054_ 


CYL  TEMP  DFG.F  __  CYL-1  . 
— • ; ■'  408,59 

EXT  GAS  TFMP  DEG.F  EXT-l” 
641.05 


FNG INE  OIL  EO 

18' 

“dyno  comoT  to 

^25 

INDUCTION  AIR I A 

10 

"fiPJFlCS  AI  't F 

^_je 

CFLL  TEMP.  = X8._87_2 


Eoiy  _ 
T89.32 


'tORQU'E 

253.52 

! AIRTl 

100.  Ol' 

TfFp 
78-  978 


CYL-2 

424.04 

"fxF'F” 

1440.8 

_SOILT  _ 
226.64 

"r'pm 

_2661.9_ 

I aip.t? 

99. 921 

■“DE'LT  AP" 
4. 4699 


CYL-3 
410. 03 

"e'x't'-'O  " 

83.963 

01  LP 
' 74.755 


TAIRTl 

4.9329 

"orRFP' 

53.350 


CYL-4 

415.03 

EXT -4 
773.61 


'SEXT-1 

1331.1 


■ SFXT-2" 
1329.6 


H E AT  EP  T EM  P_=i_  J 0 5. 4 7 


MANIFOLD  PRESSURE  = 28.372 
CYL. BACK  PRESSURE  = 29.611 


TAIPT2 

95.340 

FLOW 

2919.7 

COOLER  TEMP  = 99.832 


sUh' 


// 


MflSA-LEWIS  PRELIMINARY  DATA  04/12/76  CADDFII .1, 8 *3B  :>9._9q0__ 


RDG  3223 


„ LEANOUT  25  BTDC  TO  CL  APP  100  DEG  HUM  » 60  T 


MODE  = 4.0000 


ENGINE  TIMING  = 25.000 


BAROMETRIC  PRESSURE,  = _ 29.420 


COM a.  AIR 


COMB.  FUEL 


COOLING  AIR 


R EL-HUM 


ENG.  CONO. 


TEMP 

97.815 

TEMP 

65.583 

TEMP 
97  .996 


J>5_.245 

F/A  ORY 
0 .08  2332 


PRESS 

29.471 

press' 

5.4335 


_CFM 

198.88 

DENSITY 

45.029 


DRY  FLOW 
827.22 


.NO . SCANS  = 5 

) R A TE  p H P r j?-0_ 

VAPOR  FLOW  PRESS  j;^o_tal; 
20.967  ■ *14.321 


HC  RATin»  2.1250 


TOr'BO  Flow  ■ FLOW ‘f  RON  FPIP 

70.695  68.  107  ..  8.0666_ 


UDEL-HOOD  DEL-HOOD 


3.08  50 
2 

_40.542 

_F/A  WFT  _ 
6. "L  8 0297 


3.8970 

WMlTfrT 

177.42 


FLOW 

10115. 


DEL-HUM 
65.246  " 


DEW-POINT 
84.  149' 


% H20"VaPO'r’ CORR ECTED  HP 
4.0742  130. 18  


EQU.  RATIO  PPM-l  RP”~2  TOROUE 

~l.2Z88  2431.3  ' 2433.4  257.23 


RHP  _ 
119  . 0'8" 


WET  CORRECTION  FACTOR  = 0.81781 


'EXHAUSYnaolFTirfr'^  27.496  exhaust  density"*  ■0.6T1193~'  i^HAUSl~ELDH  R< 


" ~>ART  PER  MILLION  wIt  ’ ’ PER  CENT 

MEASURED  CONC.  HC  PPM  NOX  PPM  CO  DRY  C02  DRY 

Y3'69'."l  249.48““  8.3303  10.  215 

CORRECTED  CONC.  TO  WET  BASIS 8*_8J.25 8.3535 


02  DRY 

0.073267' 

0.059918 


'emission  rate 

EM  I S S I ON„__M  A S S/MO OE 

'emission  HASS/P.ATEO  HP 
MODE  EMI  S. /STD.  CYCLE  S 


HC_  _ ^NO X CO 

’0.86361  '0.382ir  63.656 

0.071967  __  0.031842  5.3047 

0.00044980  '0.00019901  0.033154 

23.673  13,268  78.938 


J-M.FIIFI  AIR  RATIO  = 0.085722  MEAS.  FUEL  .AIR  RAT  10  = 0.  082332  . OIFF  MEAS.  E CAL.  F/A  PERCE  NT  *>.1170 


CYL  TEMP  DEG,F_ 


CYL::_i 

'365.06 


EXT  GAS  TEMP  OEG.F  EXT-1 
422.40 


ENGINE  OIL 


DYNO  CONO. 


INDUCTION  AIR 


ORIFICE  AIR 


EOILT  _ 
'la'a’.ll 

Tn’RouE 

_25p._a_4_ 

J * I PJ1_ 

977892 

1Tmp 

77. I 57 


CYL- 2 
“38  4. 7 2 

“e"xT-2'~ 

_1304.4_ 

SORT 

279.57” 

”rpm" 

_2380.4_ 

_IAIRT2_ 

97.8l'5 

“DELtTF 
4. 5066 


CYL-3 

iri.  6l 

TxT-3” 
I 30. 69 

niLP 

'74.023 


_JAIRT1 
-4.' 4753' 

orIp 

53.919 


CYL-4 
'412. 52 

"EXT-4 
704. 29 


SEXT-l 
1264. 3 


SEXT-2' 

1263.2 


MANIFOLD  PRESSURF  = 28.I22 


C E LL  TEMP.  = 76.74! 


HEATER  TEMP  * I04.0T 


CYL.BACK'PRESSURF  = '297508'” 


TAIRT2  

94. 860 

’"'fl'ciw'''  ^ 

_ 2936. 1 

COOLER  TEMP  * 100.40 


. c* 

NASA-LEHIS 

PPELIM INARY 

DATA  04/12/76  CADDEII  R EC  04/ 12/76  1 8 :51 

:15.083 

FAC 

SEX15 

PGM  C003  ROG  3224 

•1 

LEANOUT  25  8TDC 

TO  CL  APP  100 

DEG  HUH  = 6 0 

r HCDE  = 3.0000 

NO.  SCANS  = 5 

n 

ENGTNE  TIMING 

* 25.000 

DEG.  BAROMETRIC  PRESSURE  = 29.410  RATED 

1 HP.=  160.00 

HC 

RATIO=  2 

.1250 

■ 

tl'  ' 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

. ’ ; 

M 

Ct: 

100.65 

29.4A3 

^;18.76 

913.86 

23.263 

14.917 

It 

COMB.  FUEL 

TEMP 

66.175 

PRESS 

5.4356 

DENSITY 

45.013 

TURBO  FLOW 
75.508 

FLOW  TRON 
73. 708 

FPIP 

6.1146 

- 

- 

a» 

COOLING  AIR 

TEMP 

UDEL-HDOD 

DEL-HDOD 

FLOW 

PEL-HUM 

DEW-PniNT 

I 

c* 

101.02 

3.1025 

3.9111 

10146. 

60.  538 

84.  479 

r «» 

R EL-HUM 

1 

60.538 

2 HUMIDITY 

-17.066  178.19 

r H20  VAPOR  CORRECTED  HP 
4.0918  150.75 

1 . 

ENG-  COND. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

PPM-2 

TORQUE 

BHP 

?•  ■. 

0.080655 

0.078654 

1.2038 

2705.5 

2707. 6 

261.49 

134. 

70 

: e»; 

«■  ' 

WET  CORRECTION 

FACTOR  = 0. 

82442  FXHAUST  MOLE,  WT. 

= 27.628 

EXHAUST  DENSITY  = 0.071536 

EXHAUST 

FL'OW  RAtE~5C”14l3'ij;  j 

r . 

IT 

MEASURED  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CD  DRY 

PER  CENT 
CP2  DRY 

C2  DRY 

s: 

■ ' K' 

■ '*S 

CORRECTED  CONC 

1582,2 

. TO  WET  BASI  S 

138.32 

6.8025 
5. 60 81 

11.029 

9.0924 

0.017802 

0.014676 

' 

HC 

MDX 

CD  : 

EMISSION  RATE 
EMISSION  MASS/MOOE 

0.80260 

0.0040130 

0.23259 

0.0011630 

57.532 

0.28766 

.. 

E M I SSI ON  MASS/ RAT  EO  HP 
MODE  EMIS./STd.  cycle  X 

2.5GfllE-05 

1.3201 

7.2685E-06 

0.48457 

0.0017979 

4.2806 

' ' 

CAL-FUEL  AIR  RATIO  = 0.082083 

MEAS.  FUEL  AIR  RATIO 

= 0.030656 

DIFF  MEAS 

.£  CAL.  F/A  PERCENT  = 

1 .7689 

1 ^ 

. S.y  L . T E M_P  _DE  G.F 

CYL-1 

CYL-2 

CYL-3 

CYL-4 

r>  O 

> >»  ■ 

A25.05 

441.92 

423. 17 

434. 40 

— 

! ;; 

EXT  GAS  TEMP  DEG.F  FXT-1 
568.57 

EXT- 2 
1459.0 

FXT-3 
566. 39 

EXT-4 
882. 56 

SEXT-i 

1375.7 

SEXT-2 

1374.7 

gS 

; ' « 

[.  «t 

ENGINE  OIL 

eoilt 

SniLT 

01  LP 

manifold  PRESSURE  = 28. 

391 



‘ It 

190.05 

147.51 

74.503 

; «i  ■ 

DYNO  COND. 

TOROUF 

260.96 

RPM 

2649.2 

CYL.8ACK  PRESSURE  = 29. 

562 

..  is 

i.  " ■ 

ri 

INDUCTION  AIR 

lA IRTl 

IAIRT2 

TAIRTl 

TAIRT2 

K w 

100.75 

100.65 

71.824 

95.  949 

fii 

V 

OP  IFICE  AIR 

TEMP 

78.937 

DELTAP 

4.4829 

DRFP 

54.016 

FLOW 

2923.8 

! ■ * ■ 

CELL  TEMP.  = i 

80.176 

HEATER  TEMP 

= 103.01 

COOLER 

TEMP  = 99. 

586 

NASA-LEWIS 

PRELIMINARY 

DATA  04/12/76  CADOEIl.  REC  04/ 12/76  1 8: 59: 45.  142 

FAC  SEX15  PGM  C003  RDG 

3226 

LEANQUT  25  BTDC 

TO  CL  APP  100  DEG  HUM  = 

60*  MODE  * 5.0000  NO.  SCANS  ■ 5 

i 

1 

0! 

r. 

ENGINE  TIMING 

= 25.000 

OEG.  BAROMETRIC  PRESSURE  = 29.410  RATED  HP.»  160.00 

HC 

RATIO*  2.1250 

. 

n 

COMB.  AIR 

TFMP 

PRESS 

CFM 

DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

i 

j. 

98.238 

29.417 

117.38 

479.31  12.172  14.585 

r 

t 

COMB.  FUEL 

TEM? 
67. 975 

PRESS 

5.5770 

DENSITY 

44.965 

TURBO  FLOW  FLOW  TRON  FPIP 

39.757  38.821  6.1419 

- 

T 

% 

COOLING  AIR 

TEMP 

UOEt.-HOOO 

DEL-HOOD 

FLOW  REL-HUM  DEW-POINT 

. 

f 

99.179 

2.9823  , 

3.9911 

9925.4  63.503  83.709 

i 

« 

REL-HUM 

1 

63.508 

2 

61.402 

HUMIDITY 

177.77 

r H20  VAPOR  CCRRECTEO  HP 
4.0822  69.159 

1 

1. 

ENG.  CONO. 

F/A  DRY 

F/A  WET 

EQU.  PATIO 

RPM-1  PPM-2  TORQUE 

BHP 

i 

i 

» 

r 

0.  080993 

0.078987 

1.2389 

2349.3  2350.8  140.10 

62.66T 

1 

e 

WET  CORRECTION 

FACTOR  = 0, 

82477  EXHAUST  M3LE.  WT. 

= 27.601  EXHAUST  DENSITY  = 0.071467 

ExnHALFST'T^'CDlirTlATE  ■ 7420. 

3 I 

r 

MFASUREO  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
VOX  PPM 

CD  DRY 

PER  CENT 

C02  DRY  02  DRY 

X : 

•O  ! 

1 

i 

ccrrecteo  COMC 

1798.8  145.83 

. TO  WET  BASIS 

6.9355 

5.6954 

11.016  0.055786 

9.0856  0.046010 

cjO  ; 

( 

HC 

NOX 

CO 

i 

EMISSION  RATE 
EMISSION  MASS/MODE 

0.47917 

0.047917 

0.12877 

0.012877 

30  .682 
3.0682 

r 

EMISSION  MAS'S/RATEO  HP 
MODE  EMI S. /STD.  CYCLE  * 

0,00029948  8.D4H3E-05 

15.762  5.3656 

0.019176 

45.658 

I 

1 

CAL. FUEL  AIR  RATIO  = 0.082256  MEAS. 

FUEL  AIR  RATIO 

= 0.080993  DIFF  MEAS. C CAL.  F/A 

PERCENT 

- 1.5590 

» 

CYL  TEMP  DEG.F 

CYL-1 

CYL-2 

CYL-  3 

CYL-4 

347.71 

357.13 

361. 68 

361.30 

. 

EXT  GAS  TEMP  DEG.F  EXT-1 
1177.4 

EXT- 2 
1397.9 

EXT-3 

908.10 

EXT- 4 SEXT-l  SEXT-‘2 

928.86  1187.4  1188.2 

. 

FNGINE  OIL 

EO  ILT 

SO  ILT 

01  LP 

MAMIFOLO  PRESSURE  = 19.791 

t 

188.26 

269.14 

72.263 

DYNO  CONO. 

TORQUE 

145.79 

RPM 

2317.6 

CYL. BACK  PPESSURF  =29.484 

INDUCTION  AIR 

lAIRTl 

IA1RT2 

TAIRTl 

TAIRT2 

98.558 

98.238 

-4.5905 

96.  174 

ORIFICE  AIR 

TEMP 
77 .033 

DELTAP 

4.5000 

ORFP 

53.929 

FLOW 

2934.4 

— — 

CFI.L  TEWP._= 77jB47,_  HEATER  TEMP  = 102.16 COOLER  TEMP  _=  100.97 


o 

NA  ^ A>^t  PUT  C 

3RPI TMTNARY 

nATA  O't/12/76  CADOEII  RE  C 04/ 12/76  19:  03 : 53. 266 

FAC 

SEX15  PGM  C003 

RDG  3227  : 

- 

m 

LPANOUT  25  BTDC 

TO  CL  APP  100  DEG  HUM  = 60 

X MODE  » 4.0000  NO.  SCANS  = 5 

i 

•1 

FWI^TNF  TTMTNf;  ^ 

= 25.000 

DFG.  BAROMETRIC  PRESSURE  = 29.410  RATED  HP.=  160.00 

HC 

RATIO*  2.1250 

! 

■«■ 

r riMtX . AT  Q 

TEMP 

PRESS 

CFM 

DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

H 

98.730 

29.387 

198.80 

”824.72  21.071  14.795 

r: 

CCM8.  PUEL 

TEMP 

66.695 

PRESS 

5.4761 

DENSITY 

45.300 

TURBO  FLOW  FLOW  TRON  FPIP 

65.712  64.848  6.3887 

1 

m 

COOLING  AIR 

TEMP 

UDEL-HOOD 

DEL- HOOD 

FLOW  PFL-HUM  _ O^W-POl NT 

■ 

»> 

98.825 

3.1127 

t 

3.8657 

10165.  63.838  64.334 

• 

0 

*• 

PEL-HUM 

1 

63 . 838 

2 HUMIDITY 

40.696  178.85 

C H26‘VAP6”R  corrected  HP 
4.1069  130.53 

PNC.  rOND. 

F/  A DRY 

F/A  HFT 

EQU.  RATIO 

P.PM-1  ' RPM-2  TORQUE 

BHP 

a 

0.078630 

0.076671 

1.1736 

2430.7  2431.9  257.73 

119. 

28 

tff 

WET  correction 

FACTOR  = 0, 

81443  EXHAUST  MDLF.  wf. 

■=  27.791  EXHAUST  DENSITY  * 0.01195/ 

EXHAUST  FLOW  rate 

f ‘ 

MEASURED  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CD  DRY 

PER  CENT 

C02  DRY  02  DRY 

•-4 

P 

■*r 

CORRECTED  CONC 

1695.9  3A8.21 

. TO  WET  BASIS 

6.9941 

5.6961 

10,961  0.087589 

8.9269  0.071334 

“Ci 

U 

■ r 

HC 

NOX 

CO 

ft 

EMISSION  RATE 
PMTPSTHN  MASS/MODF 

0.77048 

0.064207 

0.52441 

.0.043701 

' 52.335 

4.3613 

0 

r 

EMfsSlbN  HASS/RATED  HP 
MODE  EMIS./STD.  CYCLE  % 

0.06040129 

21.121 

~ 6. 3 00 '27  3 13 
18. 209 

■”  0.027258  " " ■ 

64.900 

P 

K 

Cfli  -FIIFI  AIR  P.ATIO  = 0*082311  MEAS.  FUEL  AIR  RATIO 

a 0.078630  DIFF  MEAS.E  CAL.  F/A 

PERCE NT_ 

» 4.6813 

CYL  TEMP  DEG.F 

CYL-  1 

CYL-2 

CYL- 3 

CYL-4  ...  ...: 

i-  ■ 

37A.77 

396.80 

418.09 

419.28 

s 

If 

EXT  GAS  TEMP  DEG.F  EXT-1 
' SBR.TA 

6XT-2 

1340.5 

EXT- 3 
849.25 

~EXT-4  ’ SFXT-1  SEXT-2 

1100.7  1293.5  1292.4  

K 

PNGiNE  OIL 

EOILT 

SOILT 

on  P 

MANIFOLD  PRESSURE  = 28.321  

>* 

188.88 

175.45 

73.147 

•« 

DYNO  COND. 

TORQUE 
253  .96 

RPH 

2340.2 

CYL. BACK  PRESSURE  = 29.554 

1 

INDUCTION  AIR 

lAIRTl 

IAIRT2 

TAIRTl 

TA1RT2  , . 

1 

«,  ■ 

98.782 

98.730 

-19.622 

95.185 

1 

ORIFICE  air: 

TEMP 

77.705 

OELTAP 

4.4220 

ORFP 

53.983 

FLOW 

2908.  0 , . 



CEIL  TEMP.  = 

78.306 

HEATER  TEMP 

- U3.79 

COOLER  JEM P =102.10 





. 

I 


NflSA-LEWlS  PREHMIMARY  DATA  0<>/12/76  CAODEII  REC  04/12/76  19:  llj  58. 186 

LEANOUT  25  BTDC  TO  CL  APP  100  DEG  HUH  « 60  T r_3.0000 NO.  SCANS  ■ 5 


PGM  C003 


RDG  3229 


ENGINE  TIMING  = 25.000 

COMB.  AIR  TEMP 


BAROMETRIC  PRESSURE  = 29.410 


TEMP 

100.48 


CGP0.  FUEL 


XRESS_ 
29~.  401 

PRESS 

5.4299 


CFM 

■218. 6'5 


DRY  FLOW 
91<».25 


) _ RATED  HP. =160.00 

VAPOR  FLOW  PRESS  TOTAL 
23.273  ■ 14.92'4 


HC  RATIO=  2.1250 


M 

CCOLING  AIR 

TEMP 

'J  DEL-HOOD 

DEL-HOOD  1 

100.89 

3.1060 

3.9507 

•»; 

4> 

REL-HUM 

1 

60. 865 

2 

-15.360 

HUMIDITY  X 

178.19  ‘ 

r? 

FNG.  CONO. 

F/  A DRY 

F/A  WET 

EOU.  RATIO  1 

0. 080165 

0.078175 

1.1965 

le 

wet;  correction 

FACTOR  = 0. 

82291  EXHAUST  MOLE.  WT. 

■C: 

u 

measured  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  ORY  1 

■ wi ... 

T 

CORRECTED  CONC, 

1555.6  145.26 

TO  WET  BASIS 

6.7360 

5.5843 

w 

HC 

NOX  ' 

S!- 

EMISSION  RATE 
EMISSION  MASS/MODF 

0.78798 

0.0039399 

0.24392 

0.0012196 

■ 

"■e'mISSION  HAS'S/RAtEi)  HP 
HCOE  EMIS. /STD.  CYCLE  X 

2.4624E-05 

1.2960 

7.5224F-06 

0.50816 

DENSITY  TURBO' FLOW  FLO'W  TRON  ■ FPI P 

45.010  74.811  73.291  6.0318 


10153. 


REL-HUM 

60.865 


DEW-POINT 

84.494 


X H20  VAPOR  CORRECTED  HP 


4.0919 


2710.0 


PER  CENT 
C02  DRY 
11.000 
9.0518 


I s-  FKISsToN  rate  0.~7879'a  0.24392  57.206 

' .5  E'M^SSlD^4 MASS/MODF  0.0039399 0.0012196  0.28603 

r "'emission  MASS'/RAtEr)  HP  2’.4624E-'0'5  7,b224F-06  0.0017871 

, « HCOe  EHIS./STD.  CYCLE  T 1.2960 0.50816  _ 4.2564 

''l  .C  CAL. FUEL  AIR  RATIO  = 0.082033  MEAS.__FUEL  At  R RATIO  = 0.080165 


151.79 

RPM-2 

2711.5 


TORQUE 

262.47 


BMP 

135.  4'3 


" EXHAUST*'DENSITY  ="'0.(f71637’  EXHAOST“PCOW— R'AfE  = 1411 


02  DRY 

0.029163" 

0.023998 


DIFF  MEAS.t  CAL.  F /A  PERCENT  = 2.3299 


CYL  TEMP  DEG.F 


CYL-1 

A25.V9"' 


EXT  GAS  TEMP  DEG.F  EXT-1 
787.27 


CYL- 2 
493.42 

"ex't-b"" 

1456  .0 


ENGINE  OIL  FO 

'iB' 

DYNO  TOFD.  ' 'fd'i 

26: 

INDUCTION  AIR  lA 

: ■ ■ ■ ' lOi 

r' RTF  ICE  AIR"  TfFi 

_78 

CELL  TFMP.  = 80.417 


FO  ILT 
IB'9  .'9  f 


to'rouf 

263._6_5_ 

lA  IRTl 
100. 53" 

"tFmp 
78  .854 


SOILT 

, 174. so" 

RPM 

_ 2648._9_ 

IAIRT7 
'■  100.48  ■ 

■~D5LfA"F 

4.5285 


CYL-3 

'423.56 

■■FXT-3~ 

596.48 

OIL’ 

'74.559 


TA I R T 1 
-39.003 

■~nRF'p 

53.822 


CYL-4 

431.83 

' EXT-4 
1073.3 


SFXT-l 

1372.0 


'S'EXT-2' 
1370. 5 


MANIFOLD  PRESSURE  = 28.454 
CYL. BACK  PRESSURE  = 29.602 


TAIRT2 

95.690 


FLOW 
2938.  3 


heater  TEMP  = 102.36 


COOLFR  TEMP  = 100.66 


NASA-LEWtS  PRELIMINARY  DATA 


0^/12/76 


CADDET I 


m"  LEANOUT  25  BTDC  TO  CL  APP  100  DEG  HUM  = 60  ^ 


REC  04/12/76  19; 13? 38.878 


NO.  SCANS  = 5 


FAC SEX 15 


PCX  C O 03^ 


^OG  3231 


MODE  = 5.0000 


ENG INE  TIMING  « 25.000 


BARQWETRIC  PRESSURE  = 2 9 • 4 00 


COMB.  AIR 


CC^'B.  FUEL 


COOLING  AIR 


R EL-HUM 


FNG.  COND. 


TEMP 

97.123 

Temp 

67.474 

TEMP 

9'8.229 


65.675 

_^/4  ORY_ 
0.082317 


PRESS 
29’.  3 87 

PRESS  ' 
5.5749 


CFM 

118.8? 

DENSITY 

44.979 


DRY  FLOW 
'485.96' 


) _ R AT  E0_ HP .=  160.00 

VAPOR  FLOW  PRFSS  TOJAI^ 
12V342  ■ 14.580’ ■ 


HC  RATIO=  2.1250 


TURBO  FLOW  FLOW  TRON  FPIP 

41.028  40.003  <>,13^80^ 


UOEL-HOOO  OEL-HOOn 


3^0471 
_ _ 

56.962 

_^/A  WFT 
0.0^6278 


3.9543 

humioity' 

177.78 


FLOW 
10045  . 


RFL-HUM 
■ ^5.675 


OEW-POINT_ 
83.699  ■ 


T"  H20' Vapor 'cbRP  EC  TED  hp 
4.0825  71.219 


EOU.  RATIO  RPM-1  RPM-2  _ _TORQUE BHP 

TV2f8'6  “'2360. 6"  ' * 2362.3  143.82  64.643 


“wet  CORRECTION  FACTOR  =0.83214 


--rxTmJST-WETVrfT-=  27.  497 E XH  AUST-DENS  I TY'-STTrO^l  197  --“-EXMAUST-TroflnfATr^^  -756-079 


measured  CONC.  HC  PPM 

- 1750.9 

CORRECTED  CONC.  TO  WET  BASIS 


PART  PER  MILLION  WET 


EMISSION  RATE 
_EMISS ION  MASS/MOOE 
EMfSSION  MASS/RATED  HP 

mode  emis./sto.  cycle  g 


_NOX_PPM_ 

f6'6.31 


_HC^ 

o’.  4*7 52  5 

0.047525  

"o'.  00029703 
15.633 


_CO_^ORY_ 
6.7610 
5.62  61 


' PER  cent' 
C02  DRY 
■'ll. 003  ■ 

9.1560 


02  DRY 

0.047205' 

0.039281 


NOX 

'6.T4963  30.883 

0.014963  3.0883 

9'.35  2lE-05'  0.019302 

6.2347  45.956 


_C^  ..FUF..  AIR.  RATIO  . 0.082017  MEAS.,^J^.AIR  R.AT.IO  = 0.082317  , DIFF  MEAS.C  CAL  . F /A  PERCE  NT  =-0,3  6378 


CYL  temp  OEO.F  CYLi.1 

_ . , 3 51. '25 

R 

TirrTAsnriMP  deg.f  ext^t 

726.77 


ENGINE  OIL 


OYNO  CDND. 


INDUCT IDN  AIR 


DRIFICE  AIR 


JO  ILT  _ 
188.^6 

“fb"R0UE“ 

150.68 

lA  IRTl 
“97  .434“ 

"TEMP 
76 .572 


CYL- 2 

J.  406  .4_ 

SDILT 
“118. ’83 

Tp'TT 

2324.1 

IAIRT2 

“97.123 

"DETW 

4.4529 


CYL-3 
"365  lb  o' 

"E')rp-"3"“ 

_874.69 

_OILP 

72.631 


_TAIRT1 

-59.946- 

■~oFf“p 

54.051 


CYL-4 

363.52 

"EXT- 4 
1034.6 


"SEXT-r 

1196.9 


SEXT-2 

1197.8 


C EL  L, T EHP.  = 77. 829 


HE  A TER  TEMP  ■=  99.776 


MANIFOLD  PRESSURE  = 20.014 


“CYL.BACK  PRESSURE  = 29.465 


TAIRT2 

95.029 

-"FLOW  

_ 2920.  8_  

COOLER  TEMP  = 97.711 


g Q- 

S ® 

“S'®' 


■ 

.core  DDCt  IMTW4RV  nATA  04/12/76  CAOOEI  1 REC  04/ 12/76  _I9:2l:J5_._<^ SEX15 

PGM  C003 

ROG  3232 

tf 

1* 

rn  n ado  100  DFG  HUM  » 50 

T MODE  * 4.0000 

NO.  SCANS  » 5 

• 

n 

nFK.  BAROMETRIC  PRESSURE  = 29.400  R/.TEq_HP._=  1_60.00  HC_ 

RAT!0»  2 

.1250 

■ 

TEMP 

PRESS 

CFM 

DRY  FLOW 
822.78 

VAPOR  FLOW  PRESS  TOTAL 

- 

COMB.  AIR 

"20.997  14.824 

M 

98.117 

29.373 

197.  92 

n 

i« 

COME.  FUEL 

TPMP 

66*462 

PRESS 

5.4503 

DENS  ITY 
45.006 

Turbo  flow 

64.680 

FLOW  TRON  FPIP 

64.577  6.0759 

u 

TEMP 

UDEL-HOOO 

DEL-HOOD 

FLOW 

■‘10151. 

RFI -HUM  DEW-POINT 

i 

COOLING  AIR 

65.087  84.359 

98.134 

3.1052 

3. '9969 

<• 

9* 

REL-HUM 

1 

A*;  nfi7 

2 

64*816 

HUMIDITY 

178.64 

■%"H20  vapor 
4.1022 

CORRECTED  HP 
132.14 

W 

F/  A WFT 

EQU.  PATIO 

RPM-1 

RPM-2  TORQUE  BHP 

t* 

c» 

t N G • 0 wN  L*  • 

0. 078608 

0, 076652 

1.1733 

2441.2 

' 2443.3  259.83  lZO*Tr 

. 

tt 

C* 

WET  CORRECTION 

FACTOR  = 0. 

81642  EXHAUST  M3LF.WT. 

~=  27.792 

EXHAUST  DENSITY  = 0.0ti961 

EXHAU5 1 

<e  ' 

•c 

PART  PER 

ur  DOM 

MILLION  WET 
wnx  PPM 

CD  DRY 

~PER  CENT 
CD2  DRY 

02  DRY 

It 

K 

rnooerTtn  irnwr 

1672.5  403.54 

TO  UPT  8AS IS 

6.8287 

5.5751 

"10.948 

8.9379 

0.074427 

0.060764 

« ' 

•C  ' 

‘ft 

HC 

NOX 

_ en  

- — 

EKlSStOM  RATE 
F^'tSSinN  M.ASS/KODE_ 


EflfSSTON  MASS/’RATED  HP 
HOD-E  EMIS./STD.  CYCLE  % 


3.063165  __ 

0.00039478 

20.778 


0.05G519 

'0.00031574 

21.050 


4.2580 

0.026613 

63.354 


rA,  P„P.  AIR  RATIO  V 0.082073  HEAS.  FUEL.  ° *078608 PIFF.  MEAS„.l„Cj^F/JL^^^ 


CYC  TEf'P  DEG.F 


CYL-1  _ 
'374.4'3 


_C  Y L-  2 
394.43' 


EXT  r. AS  TEMP  DEG.F'  EXT-1 
845.34 


ENGINE  OIL 


En  ILT 

'i8  8.vr 


EXT- 2 
J338.2 

S3  ILT 
■l69.76 


CYL-3 

'417.18 

"'EXf-3"' 

835.6? 

OIIP 
'73 '.7  31 


CVL-4 
413  .53 

"Ext- 4 
1118.2 


"srxt-1 

1293.5 


'SEXT-2' 

1291.8 


DYNO  COND. 


foMuE 

251.95 


RPM 

2384  .9 


MANIFOLD  PRESSURE  = 28.170 
CYL.BACK  PRESSURE  =29.533 


__i  NrucT_ior^_AJ 


_IA  IPTl 
98.204' 


IAIRT2 

98.117 


TAHTl 

-5.8362 


TA1RT2 

95.100 


ORIFICE  AIR 


TEMP 
77. 157 


DELTAP 

4.4738 


ORFP 

53.973 


'FLOW' " 
2925.9 


C EL L T EM P . = 78.085 


HEATER  TEMP  = 115.30 


COOLER  TEMP  = 102.72 


NASA-LEWIS  PRFLIMTNARY  DATA OA/ 12/76  CADDEri RFC  OW  12/76  19:  37:  16 . AJ.9 FAC  SEX  15  PGM  C003  RDG  3233  ' 


« 

LFANOUT  25  BTDC  TO  CL  APP  100 

DEG  HUM  « 60 

X MODE  = 3.0000 

NO.  SCANS  » 5 

J 

n 

ti 

ENGINE  TIMING  = 

25.000  DEG.  BAROMETRIC  PRESSURE  = 29.400  RATED  HP.-  160.00 

HC 

RATIO’  2.1250  • 

D 

■r» 

COMB.  AIR 

TEMP 

PRESS 

CFM 

OP.Y  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

H 

n 

97.702 

29.421 

?;.a.  14 

912.71 

22.724 

14.917 

£5 

COMB.  FUEL 

TEMP 

PRESS 

DENS  ITY 

TURBO  FLOW 

FLOW  TRON 

FPIP 

. 

3) 

64.686 

5.4491 

45.053 

72.858 

70.792 

6.1089 

3 

•» 

COOLING  AIR 

TEMP 

UOEL-HOOO 

DEL-HOnO 

FLOW 

R El -HUM 

DEW-POINT 

fr 

ir 

98.195 

3.1215 

3.9576 

10181. 

64.767 

83.814 

1 

REL-HUM 

1 

2 

HUMiniTY 

X H20  VAPOR  CORRECTED  HP 

« _ 

64.767 

45.627 

174.28 

4.0020 

149.62 

• 

'■■■■: 

rv 

ENG.  CCIND. 

F/A  DRY 

F/A  WFT 

EOU.  RATIO 

RPM-1 

PPH-2 

TORQUE 

RHP 

K 

*» 

0.077562 

0.075678 

1.1576 

2708.4 

2709.3 

260.05 

134.11 

i 

i • 

t* 

<C 

WET  COPBECTION  FACTOR  = 0.823 

31  EXHAUST  MOLE.  WT. 

= 27.878 

EXHAUST  DENSITY  = 0.072182 

EXHAUST  FTOW  RUfE  ■ 13941T;  ! 

i 

IC 

PART  PER  MILLION  WET 

PEP  CENT 

-C  • 

It 

MEASURED  CONC. 

HC  PPM 

NOX  PPM 

CO  DRY 

C02  DRY 

02  DRY 

OCl 

ft 

14-28.7 

246.42 

5.7139 

1 1.564 

0.061806 

\ 

O-' 

i,.,. 

r 

CORRECTED  CONG. 

TO  WET  BASIS 

4.7042 

9.5207 

0.050885 

i:v: 

a 

HC 

NOX 

CO 

• 

EM  I SSI  DM  RATE 

0.  71502 

0.40879 

4 7.610 

■ 

. tf. 

EMISSION  MASS/ MODE 

0.0035751 

0.0020439 

0.23805 

■pc  ■ 

EMISSinN  MASS/RATEO  HP 

2.2344E-05 

1. 2 775  E- 05 

0.0014878 

V 

u 

MODE  FMIS./STD. 

CYCLE  * 

1. 1760 

0.35164 

3. 5424 

<?• 

CAL. FUEL  AIR  RATIO  = 0.079392 

MEAS.  FUEL  AIR  RATIO 

= 0.077562 

01 FF  MEAS 

•S  CAL.  F/A  PERCENT  = 

2.3585 

r , 

‘ . 

CYL  TEMP  DEG. F 

CYL-1 

CYL-2 

CYL -3 

CYL -4 

u 

« 

42  5.79 

437. 82 

427.29 

434.10 

} 

i 

r: 

EXT  GAS  TEMP  DEG 

•F  EXT-1 

FXT-2 

EXT-3 

FXT-4 

SEXT-1 

SFXT-2 

1 

• 5 

* 

610.99 

1466.3 

729.30 

1146.5 

1378.4 

1375.7 

r, 

ENGINE  OIL 

EO  ILT 

S 0 I LT 

niLP 

MANIFOLD  PRESSURE  = 28. 

381 

189.96 

200.51 

74.363 

DYND  CCND. 

TORQUE 

RPM 

CYL.  BACK.  PRESSURE  = 29. 

548 

253.66 

2645.4 

> ■ 

INDUCT  ION  AIR 

lAIPTl 

I A IRT2 

TA  n TI 

TA  IRT2 

1 

97.771 

97.702 

-36.601 

95.536 

r 

ORIFICE  AIR 

TEMP 

DELTAP 

ORFP 

Flow 

t ‘ 

76.200 

4.4907 

53.852 

2933.8 

* 

CELL  TEMP.  = 77 

.351 

HEATER  TEMP 

= 119.73 

COOLER 

TEMP_-  106 

.68 

n 


^Cl 


N AS A-L EWIS  PRELIMINARY  DATA 


04/12/76  CAPDEIl 


REC  04/ 12/76 


FAC  SEX15 


PGM  COOS 


..  LEANCMJT  25  BTDC  TO  CL  APP  100  DEG  HUM  * 60  t_ 


MODE  ■ 5.0000 


ENGINE  TIMING  « 25.000 


B A ROME  TM  C PR  E S SURE_*  2 9.  4 00 


COMB.  ATR 


aMB.  FUEL 


COOLING  AIR 


REL-HUM 


ENG.  COND. 


TEMP 

9^7.763 

"Temp 

69.074 

_TE  MP 

98.765 


_63_.123 

F/A  ORY 
0.078390 


P^ESS__ 
"29. 395 

PRESS” 

5.5872 


_CF»^ 

1 17. "83 


44.936 


DRY_FLOW 

482.25 


NO . SC AN S « 5 

3 rated  HP. = l^_.pO_ 

VAPOR  FtOrf  _ PRESS  TOTAl^ 
11.995  14'.578" 


HC  RATIOS  2.1250 


“TURBO  "FCOW  FLOWTRION'  FPIR 
39.477  37.834  6.1347 


UOEL-HOOD  OEL-HOOD FLOW  RFL-HJM — 

“3.0’42i  ' 3^'910b  10036.  63.123  83.374 


2" 

60.440 


F/A  WET 
0.076487 


HUMTOITY  * H20  VAPOR  CORRECTED  HP 
174.12 3.9983  71.063  

EOU.  RATIO  RPM-1  RPM-2  __ 

""l.lYOO"  2357.1  2357.5 


TORQUE 

143.77 


BMP 

"64.525 


WET  CORRECTION  FACTOR  » 0.82966 


-»HAU5T  .OLE.  »T.-.-;T.-8n f xMAi>sroe»siTy  TxsjTjnTT^™TfTrT«i 


MEASURED  CONC.  HC  PPM 

“ 1597.9 

CORRECTED  CONC.  TO  WET  BASIS 


EMISSION  RATE 

_E^M1  SJ I ON MA SS/MODE 

FMISSToM  MASS/PAfEO  HP 
MOnP  EMIS./STO.  CYCLE  t 


PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 


276.83 


_HC_ 

0“;4'238'5 

Oj.  042385 

O.OOOY6491 

13.942 


CjQ_  DRY_ 
“5.  48  22 
4.5483 


PER  CENT 
C02  DRY 
11.633 
9.6514 


02  DRY 
■ 0.098190' 
0.081464 


NOX CO 

0.2434f  24.399 

0.324341 2.4399 

■~0. 000152 13  0. 01 5249 

10.142  36.308 


CAL  .FUEL  AIR  RATIO  » 0.078880  MEAS.  FUEL  AI  R,MTIP-Y  °'^639q OIFF  MEAS  .6  CAL-  fM 


CYL  TEMP  OEG.F 


CYL-l_ 

is3.n 


EXT  GAS  TEMP  DEG.F  EXT-1 
837.37 


ENGINE  OIL 


OYNO  COMO. 


EOILT 

*188.63 

TORQUE" 

146.02 


INDUCTION  AIR  lAIRTl 

98. "074 


ORIFICE  AIR 


Temp 

77.298 


_C^YL-2  _ 
364.  80 

~EXT^“ 
407. 44_ 

SniLT 

180.70 

TTpm" 

2305.4 

IAIRT2 

97.763 

"OELTAP" 

4.4979 


CYL- 3 
370.'50" 

"E)rf-3"" 

J085.4_ 

OILP 

'72.067' 


TAIRTl 

-25.930 

ORFP 

53.976 


CYL -4 
'366.38 

"EXT-4; 

llie.8 


SEXT-r 

1211.9 


"SEXT-'2 

1212.6 


MANIFOLD  PRESSURE  = 19.876 
CYL  .BACK  PRE  SSURE  ="  29.495 


TA  IRT? 
95.061 


“F'LOW 

2933.0 


CELL  TEMP.  = 78_.324 


HEATFR  TEMP  = 100.92_ 


COOLER  TEMP  = 101.28 


K-ASA-LEWIS  PRFLI'IINARY  DATA  04/12/76  CADDEl  1 RfC  F^C_SE,XJ^5 

LEAWUT  ?S  BTPC  TO  CL  APP  100  DEG  HUH  * 60  X WOOE  « A. 0000 — - 

FNGINP  TIMING  . 25.000  OEG.  BAROHETMC  PRESSURE  « 29.»p0 ?ATEO_HP.^«_1^.JOO HC_RA 


ENGINE  TIMING  » 25.000 
COMB.  AIR TEMP 


HC  RATIO*  2.1250 


COMB.  FUEL 
COOLING  AIR 
PEL-HUM 
PNG.  COND. 

WET  CORRECTION 
MEASURED  CONC. 


TEMP 

99.265 

"temp 

67.8A9 

TEMP 

99.628 


61.553 

F/A  DRY 
0. 075456 


PRESS 

29.410 

PRESS 

5.4755 

UDEL-HOOD_ 

3'.07"73 

2 

73.447 


CFM 

196. 86 

DENS ITY  “ 
44.969 

_DEL-HOpO_ 

3.'9491 

"HUMfoTT” 

174.91 


DRY  FLOW  VAPOR  FLOW_  PRESS  TOTAL 
■'81831"  ' 20.452  ■ ■ 14.812 


TURBO  FLOW  FLOW  TRON 
64.315  61.761 


FLOW 

10100. 


R EL-HUM 
61.553 


F'PIP 

6.1128 

DEW-POINT 

83.704 


~i  H20  VAP'O'R'  CnRP.ECTEb'HP' 
4.0166  131.82 


F/A  wet  EQU.  ratio  RPM-1  RPM-2  torque _ 

0.07’36i6  'l.i262  ' 2439.8  2441.3  259.33  120 

iO'i Ex HA'OSf'MOTfTT'WTT'*  28 . 051  EXHAUSrUEN  SI  TY  "*"“0707263 


RHP 

120.47 


"FXHADSTTT:TIM--RATE-^?~Tn2A0rr 


MEASURED  CONC^ HC  ^PM 

■ 1500.8 

CORRECTED  CONC.  TO  WET  BASIS 


PART  PER  MILLION  WET 

HC  ^PM NDX_PPM_ 

1500.8  609.60' 


_C0^  ORV_ 
5.57‘b5 
4. 5478 


' PEP  CENT' 
C02  DRY 
11.523 
9.4074 


02  DRY 
0.092369 
0. 075411 


EMISSION  RATE 

_E  Ml  SSI  ON MASS/MODE 

EMi'SSiON  MAS'S/RATEO  HP 
MODE  EMIS./STD.  CYCLE  X 


_HC_  

0.668i8 

_0. 055632 

0.00034801 
IS .316 


Nox _cn 

0.8'9961  40.945 

0.074968 _ 3.4121 

O.0004'6855  0.021325 

31.237  50.775 


MEAS.  FUEL  MR  RATIO  * 0.075456  DIFF  MEAS  .G  CAL  . F/A_PERCENT_^  4.8496 


CYL  TEMP  DEG.F 

CYL-1 

CYL-2 

CYL -3 

CYL-4 

387.92 

407. 34 

430.46 

430  .49 

PTf  "G'AS~T  R'M  PTEH? 

:f"¥xt-i 

'EXT -2 

EXT-3 

EXT- 4 

SF  XT- 1 

_746.09 ^ 

•384.24 

_ 83C.61 

1171.1 

1328 . 1 

ENGINE  OIL 

EOILT 

SORT 

ORP 

MANIFOLD 

PRESSURE  = 

188.59 

250.32 

73.907 

DYKO  COND. 

TORQUE 

RPM 

OyL • BACK 

258.76 

23^7*'^ 

INDUCTION  MR 

lAIRTl 

iart? 

TA  IRTl 

TAIRT2 

■ 99.352 

99.265 

-45.415 

95.029 

ORIFICE  AIR 

TEMP 

deltap 

ORE'’ 

FLOW 

78.421 

4.5057 

53.371 

2932.4 

SEXT-2' 

1326.6 


29.502 




-If: 

- 

G 


CELL  TE*'P. 


79.737 


HEATER  TEMP  = 91.718 


COOLER  TEMP  =99.674 


I 


N Kt-IPHIS  PRELIMIMARY  DATA  04/12/76 


tEANOUT  25  BTDC  TO,  CL  APP  100  PEG  HUM  » 60  t 

OEG. 


CAODEII REC_0V.12'7* 

MODE  » ^.0000 


FAC  SEX15 


PC^  C003  HOC  3236 


NO.  SCANS  « 5 


29.A00 


RATE3  HP.=  160.00 


HC  RATIO*  2.1250 


COMB.  AIR 

TEMP 

PRESS 

CFH  1 

99.162 

29.422 

197.41 

COMB.  FUEL 

TEMP 

PRESS 

DENSITY 

67.885 

5.4695 

44.968 ' 

COOLING  AIR 

TEMP 

UDEL-HOOO 

DEL-HOOD 

99.058 

3.0540 

4.0526 

REL-HUM 

1 

2 

HUMf'DITY  ^ 

61.766 

53.433 

175.10 

ENG.  COND. 

F/A  DRY 

F/A  HFT 

EQU.  .RA.TIO,, 

0.075651 

6.073805 

1.1291 

819; 33 


VAPOR  flow  press  XPJAL 

20.495  ■ 14.801 


TURBO"  FLOW"  ' FLOW  f RON 
6A.  662  61.983 


FP|P 

6.1050 


FLOW 

10058. 


A. 0210 


WET  CORRECTION  FACTOR  * 0.81749 


2439.7 

EXH AUfr"MnTEV"wT7  28.035" 


REL-HUM 

61.766 


132.13 

RPM-2 

2440.6 


DEW-POINT 

83.714 


TORQUE 

259.97" 


BHP 


120"."76 

FXHAUSf  ""DENS  i TV  i~O;'072589  E"XH“A"DSTnF'LOW""»t'A"TE  • 124'23. 


million'wet  >er  cent 

nfasureo  conCj __h:._pp« !*QX.PP'!! S'’--??! 0^10593 

1505.2  636.68  5.5416  11.576  0.10593 

corrected  CONC.  to  wet  BASIS ,9.4634  0.086597 


JE. 


FWISSICN  RATE 

_EHISSI0N_M6SS/M00E 

EMISSION  MASS/RATED  HP 
NODE  EMI  S. /STD.  CYCLE  9! 


_HC  _ 

0.'6"713'4 

0.055945 

0.00034965 

18.403 


NOX 

0794i26 
0.078438 
■'  0.00049024 
32.683 


cn 


40.860 
3 .4050 
0.021281 
50.669 


CAL.FUEL  AIR  RATIO  = 0.078969  ;»'FAS,_FyEL  AIR  RATIO  * 0.075651  OIFF  MEAS.C  CAL.  F/A  PERCENT  . 4.3862  _ 


CYl  TEMP  OEG.F 


CYL-1_ 

383.35 


jCJTL-2 

402.64 


CYL-3 

423.29 


EXT  GA”S  TE"»P  DEG.F  F XT-1  EX'T-2 

424.70  -454.00, 


eoilt__ 

188.31 


SORT 

248.34 


EXT -3" 
830. 48 

OILP 

73.347 


CYL -4 
418.15 

EXT -4 
1131.4 


SEXT-1 

1318.1 


SEXT-2 

1316.4 


TOROUF 

2,50.22, 

lAIRTl 

■99.306 


RPM 

2354.5 

_IA1RT2_ 

99.162 


TAIRTl 

38.625" 


MANIFOLD  PRESSURF  = 28.234 
CYL. back  PRESSURF  * 29.523 


TAIRT2 

95.609 


Tf'mp 

77.856 


DE'LT'AP 

4.4488 


ORFP 

53.912 


"FLOW  " 
2916.1 


HEAT  EP.J_EMP_=_l  1 3.00, 


COOLER  TEMP  * 104.96, 


» 


RDG  3238 


NASA-LEWIS  PRELIMIwaHY  DATA  04/12/76  CADDEI  I 

LEANOUT  25  BTDC  TO  CL  APP  100  PEG  HUM  • 60  X MjOpE.  ;_5.^0 Nff.  JC^ULJ 

ENGINE  TIMIMR  . 25.000  PEC.  BARO>irniC  _RATPO._HP.»_  160.00_ 

..<>  TCMO  PRESS  C'M  DRY  FLOW  VAPOR  FLOW  __PRESS  TOTA_L_ 

_CO«8j_‘l« MEj, »S5;i*  12.0S’  l*-52« 

fcm> 

70.957  5.5941  44.886  38.518  “‘‘L'" 


PGM  C003 


HC  RATIO*  2.1250 


COOLING  AIR 
R EL-HUM 
ENG.  CONO. 


Temp 

70.957 

TEMP 

"“99.938 

- 

60.565 

F/A  DRY 
0.077293 


'PRESS  DENSITY  TURBO  PLOW  ^LUl«  mun  rnr 

5.5941  44.886  38.518  ® *777’ 

UDEL-HOOD  OFL-HOOD  _ FLOW  RFL-HUM  . - 

■“2.98‘82'  3.9009  9936.2  60.565  83.129 


2 

52.777_ 


HUmToITY  T H20  vapor” CORRECTED  HP 
174.43 4.0056  . 72.558  


_F/A  WET_ 
0.075413 


EQU.  RATJ[0_  RPM-1  RPH-2  TORCUE 

“171536  ' '2358.2'  2359.5  146.53 


BHP 

"65 '.7  93 


WET  CORRECTION  FACTOR  » 0.82842 


EXHAUST  M5rE-7-W”T7  *-  27.900 FXHAUST  OENSl  TY  ^11707223:9  EXHAlJsr-PC0F-|rATr=-r40-2; 


p'art  per  million  "wet 


MEASURED  CONC.  HC  PPM 
1566.8 

CORRECTED  CONC.  TO  WET  BASIS 


EMfSSICT!  RATE 

EMISSION MASS/MOOE 

fmTss'i’on  MA'SS/RATEO  HP 
MODE  EMIS./STO.  CYCLE  X 


NOX  PPM 
302.91 


HC 

0. 41635 

0.041635 

O;00026022 

13.696 


CO  DRY_ 
5. 16 '2  9 
4.  2771 


PEP  CENT 
C02  DRY_ 
11  .763 
9.7451 


02  DRY  _ 
"0.11253 
0.093224 


NOX CO  _ 

“ 0.26682  22.985 

0*026682  2.2985 

0.b0016676"  0.014366 

11.  118  34.204_ 


..Tin  . HE.S.  fUEL  AIR  R.TIO  • O.OT7293..  . O.FF  FEAS.6  CAL.  F/A  FF.CENI  ._1.0F10^ 

CYL  TEMP  OE^.^ CYLj;:^! CYW-2 CYI.-3^ “ " ' 

353.57 


■‘ext  GAS~TEMP  OEG.F  FXT-1 
429.79 


ENGINE  OIL 

PY60  CONO. 
INDUCTION  AIR 
ORIFICE  AIR 
CELL  TEnr.  = 


_EOILT_ 
1 87. 97 

"fTfROuT 

138.40 

_IA  1RT1_ 
99.'5'33 

T FMP 
78.907 


CYL- 2 
36'6.9'0  ■ 

■Txt“2"“ 

;^454.00_ 

SDILT 

'62.933" 

2353.4 

_I_MRJ2_ 

qg'.'ios 


CYI.-3 

'371.15 

■"EXf~3"' 

846.20 


CYL-4 
365  .54 

EXT- 4 
1055.9 


SE'XT-1 

1207.3 


■SEXT-2' 

1207.8 


'DEL  TAP 
4.5010 


niLP 

'72.183 


_TA  13  Tl_ 
r0.4'4"5 

“OPTS 

53.857 


MANIFOLD  PRESSURE  = 19.955 

“C  YL.  BACK“"PRESSURE“V" 29.52  9' 


TAIRT2 

'94.795 


"FLOW 

2929.6 


80.117 


HEATER  TEMP  = lll.il6_ 


COOLER  TEMP  = 101.13 


MASA-LEWIS  PRgLlMINARY  DATA  0»/12/76 CAODEIJ, 


60  X 


MODE  ■ 3.0000 


LEAMOUT  2S  ftTDC  TO  CL  APP  100  DEG  HUM 

p..n,ME  TIMIMG  . 25.000  OEG, MmL[lLr^P?-ESSURE,_=.  ^ 

temp 


R E C 06/12/76  2Qi02t22.5j,j^ 

SCANS  -5 


FAC  SEX 15 


PGM  C003  ROG  3239 


NO. 


RATED  HP.*  lAQ*?®- 


HC  RATIO*  2.1250 


COWB.  AIR 


PRESS 


98.393 


29.396 


_CFM 

21 7.  B4 


DRY  FLOW 
910.67 


VAPOR  FLOW  PRESS  JOTjAL 
22.837  16.911 


f9 

■ 

viion/^  Cl 

“flow  tron 

n 

s 

COMB.  FUEL 

TEMP 

65.099 

PRESS 

5.6652 

DENS  ITY 
65.062 

TUR8U  rLUfi 

71-128  _ 

70.686 

! t« 
; ^ 

r POLING  AIR 

TEMP 

UDEL-HOOO 

DEL -HOO  D 

FLOW 

10092. 

ftEL-HUM 

63.853 

[ • __ 

•* 

98.791 

3*  0728 

3*  ^3  * 

“Cm  iu  TV~ 

"X  H20  VAPOR 

corrfcteo*' 

«• 

RE L-hum 

1 

63.853 

2 

13.393 

MU  . 1 U 1 > • 

175.58 

6.0319 

150.75 

i " 

FNG.  CONO. 

F/A  ORY 

F/A  WET 

^EOU.  P.ATIO 

RPM-1 
■“  2702.0 

RPM- 2 
2703.3 

i:- 

0. 077617 

0.0755*22 

1.1555 

FPIP 

6.0891 


DEW-PniNT_ 

86.026 


WET  CPRPECTldN  FACTOR  * 0.82l5i  EXHAUSf  HUE.  WT."*  27.889-^ 


TOROUE 

262.13 


fxhausT'oensity 


BHP 

'136.86 


"0T0722i2 EXHA"USt“El'f1irftATE  * 13900. 


PUPT  PER  MILLfOM  WET 

M E ASUR  FP  CONC.  HC . PJ»M 

; ^1653.6  205.86 

CORRECTED  CONC.  TO  WET  BASIS  


_Cn  ORV 

5'.  72  09 
6.7015 


■pER  CENT 
C02  ORY 
11.567  ■ 
9.6895 


02  DRY 

0.022562 

0.018526 


X. 


EMISSION  RATE 

_FMissinN  mass/hope_ 


EMISSION  MAS’S/RATEO  HP 
MODE  E^IS./STO.  CYCLE  T. 


_HC 

0.72561 

q_.003627_l_ 

2.2669E-05 

1.1931 


NOX  

*0.36053 
^.00 17026 _ 
1.0'66lE-'05 
0.70963 


CO 


67.667 
0.23726 
■ 0.0016827 
3.5303 


CAL .FUEL  AIR  RATIO  « 0.079576 


CYL  TEMP  DEG.F CY.L-l 


MEAS.  FUEL  AI R RAT  10 
CYL -3 


0.077617 OIFF  MEAS.ejCAL._F/_A_PER^^^^ 


628.32 


CYL-2  _ 
63*9. '66 


6*29. '9*8 


CYL-6 

*637.09 


TxT  GAS  TE.MP  DEG.F  EXT-l 
767.83 


EXT -2 
-358.  07_ 


ENGINE  OIL 


_E0  1LT_ 
i90.00 


SOILT 

133.6? 


EXT-3 
379. 62_ 

OILP 

76.075 


EXT- 6 
1036.5 


“SFXT-r 

1390.3 


"SEXT-*? 

1388.5 


OYNO  CONO. 


TO ROUE 
257.69 


,l  NOUCJ_ION  AI5_ 


lAtPTl 

'98.671 


RPM 

2638.0 

IAIRT2 

98.393 


TAPTl 

-9.0373 


MANIFOLD  PRESSURE  * 28.398 
'CYL. BACK  PRESSURE  =29.560 


TA1RT2 

95.733 


"cpTfice  air 


TEMP 

76.811 


o'eltaF 
6. 67^.8 


PHF‘o 

53.880 


FLOW 

2927.1 


CELL  TE*'P. 


77.686 


HEft T E"?  TE**P  * 112.60_ 


COOLER  TEMP  = 1J51*A2 


M AS a-LEWlS  PRELHINARY  DATA  04/12/76  CADDEn  12 0 !_l I A29^W3 

LEANOUT  25  BTDC  TCI  -Ct  API>  100  DEG  HUH  « 60  t WODE  -_3»0ppp 

CNr.iwP  TIMING  . 25.000  DEG.  BAROMEniC  PRE  SSI^E  - 29.  ^00 RATED, 


FAC  SEX! 5 


PGM  C003 


ENGINE  TIMING  » 2S.OOO 
COMB.  AIR  TEMP 


HC  RATIO*  2.1250 


TEMP 

99.697 


PRESS 

29.610 


CFM  ORY  FLOW  VAPOR  f-LOM  KKcas 

■21771.5 908778  ‘ 22.739  14.922 

“DEMSlfY  tFrI  O^T  Lt5w  FTjnvTXRON  I'PTP 

66.9185 67.681 65.  535  6r^^2? 


VAPOR  FLOW  PRESS  TOTAL 
22.739  16.922 


COMP.  FUEL 
COOLING  AIR 
R EL-HUM 
ENG.  CONO. 


TEMP 

67.223 


PRESS 

5.6862 


TEMP 

100.66 


UDEL-HOOD  OEL-'HOOO 
3.0787  6.0612 


FLOW 

10103. 


REL-HUM 

61.288 


DEW-POINT 
83.976'  ■ 


61,288 


2 

-16.671 


HUM'lOITY 
175.  15 


X H20  VAPOR  CORRECTED  HP 
6.0221  169.29 


F/A  DRY 
0.072113 


F/A  WET 
0.070353 


_E0U.  R^IO_  RPM-1 
r.0763  ■ 2699.1 


RPV-2 

2700.3 


TORQUE 

'259.68 


BHP^. 

133.65 


HirTfriTRTC'TiqM  PA'Ctfffi'^Tlsrgj'g'Oir"  ■ 'E'XHATjTr  molt.  WT.  = 28.334  ' exhaust  density  = 07073363"  EXHAUST~PrOW~RATE~'S-n590r 


PART  PER  MILLIO'n"  W'FT 

measured  CONC.  HC  P.PM N.OX_PPM_. 

1227.2  561.05 

CORRECTED  CONC.  TO  WET  BASIS 


CP  DRY 
376607 
2.9856 


PER  CENT 
C02  ORY 
12.556 
10.296 


02  ORY 

0.065805 

0.037562 


EMISSION  RATE 

EMISSION  MASS/MOOE 

EMISSION  MASS/RATED  HP 
MODE  EMIS./STD.  CYCLE  X 


_HC 

0. '59877 
0.0029939 
U8712F-05 
0.98682 


NOX  CO 

■ 0.87505  29.658 

0.0063752  0.16729 

" 2.7365F-05  0.00092057 

1.8230  2.1918 


,C  AL  ,.FU_EL 

CYL  TEMP  DEG.F ^CYL-1 

63  6. '29 


MEAS.  FUEL  AIR  RATIO  = 0.072113  DIFF  MEAS.C  CAL.  F/A  PERCFNT  =3.8698 


CYL-2 

*665.72' 


CYL-3 
637.  98 


CYL-6 

666.03 


1 r- 

j rxT~GAT'T^EMP~DEG 

.F  FXT-l 
671.25 

FXT-Z 

-1,78.  78_ 

" 'EXT -3 
660. 29 

EXT-6  SFXT-1 

1051.1  1625.0 

SEXT-2 

1622.9 

' . .. 

..  ENGINE  OIL 

FORT 

SORT 

ORP 

MANIFOLD  pressure'* 

28.696 

•t 

190.00 

201.98 

76. 055 

! „ DYNO  COND. 

tOP0U'F~ 

r'pm 

....  ....  - 

CYL.BACKOPRESSURE  = 

29.536 

St  

252.65 

2666.3 

, INDUCTION  AIR 

lAlRTl 

I AIRT? 

TAIRTl 

TA  IRT? 

99.760 

99.697 

-29.060 

95.666 

drIFICE  air 

fEMP 

78.315 

DELTAP 

6. 5337  

O'RFP 

53.868  _ 

FLOW 

2961.6 

- 

CELL  TFNP.  = 79.166 


HEATER  TEM^=  93  .957 


COOLER  TEMP  = 102. 15 


NASA-LEWlS 


PRELIWINABY  DATA 


04/12/76 


CAODEII 


REC  04/12/76  20*28:30.097 


FAC  SEX15 


PGM  C003 


LEAMOUT  25  BTOC  TO  CL  APP  100  PEG  HUH  » 60  * 


HCOE  « 5.0000 


ENGINE  TIMING  » 25.000 


BAROMETRIC  PRESSURE  = 29.390 


COMB.  AIR 


COMB.  FUEL 


COOLING  AIR 


RFL-HUH 


FNG.  CONO. 


TEMP 

98.592 

"temp 

70.038 

TEMP 

'997542 

— 

62  .074 

_F/A  ORY_ 
0i0T7"32"76 


PRESS 

29.3~79~ 

PRESS 

5.5908 


CFM 

120.38 

DENSITY 

44.910 


DRY  FLOW 
491.79 


W . SCANS  « 5 

) RATED  HP.»  160.00 

VAPOR  FLOW  PRESS  TOTAL 
12.338  14.579 


HC  RATIO*  2.1250 


TURBO  FLOW  FLO¥  tRON  FPIP 

37.713  36.037  6.0927 


UOE  L-HOOD DEL  - HPO  0_ 

'3.0108  ■ 3.9582 


FLOW 

9978.4 


REL-HUM 

62.074 


DEW-POIN^ 

83.334 


2 

56.184 

F/A  WET 
1)'.'0'71483 


HUMIDITY 
175. 62 


“T  H20  VAPOR  CORRECTED  HP 
4.0329  71.982 


EOU.  RATIO  RPM-l  _ RPM-2  TORQUE 

'1.6937'  2355.0  2356.4  145.59 


_BHP 

65.2'82" 


"wet  "CORRECT  I ON  FA'CTOR  » 0.83312  EXHAUST  MOLE.  WT.'=28.'23'5  EXHAUSf'O'ENS  ITY‘  • BTOY3T06  EXfiAOSTYCOiTRATE  » 73BB. 

pTrT  per  million  wet  per  cent  . 

MEASURED  CONC.  HC  PPM  NOX  PPM CO_DRY C02  DRY  02  DRY 

^f2'0870  501.45  3.2861  12.532  0.22280 

CORRECTED  CONC.  TO  WET  BASIS ^ ^ — 


EMISSION  RATE 

JEMISSION MASS/MODE 

EmTSSION  MASS/RAtEO  HP 
MODE  EMI S. /STD.  CYCLE  t 


_HC CO  

0'i32044  6.44091  ' 14.686 

0.032044  0.044091  1.4686 

6.60626027  0.06627557"  0.0091786 

10.541  18.371  21.854 


CAL. FUEL  AIR  PATIO  « 0.073637  MEAS.  FUEL  AIR  RATIO  * 0.073276  . OIFF  MEAS.t  CAL^F/A  PERCE W_*_0. 49189 


CYL  TEMP  DEG.F 


CYL-1 

362.97 


FXT  GAS  TEMP  DEG.F  EXT-1 
734.81 


ENGINE  OIL 


OYNO  CONO. 


_|o*lt_ 

188.29 

"TnROijE" 

139.35 


CYL- 2 
368  ^60 


EXT-2 

_1_^1.53_ 

_SOILT 

215^37 

-rTm" 

2269.5 


^YL-3 

378.90 

Txt-3"' 

966.09 


CYL-4 

376.24 

EXT-4 

1132.3 


SFXT-l 

1265.0 


SFXt-2 

1265.4 


01  LP 
72.027 


MANIFOLD  PRESSURE  » 20.305 


CYL. BACK 'PRESSURE  = 29.535 


INDUCTION  AIR 


ORIFICE  AIR 


JAIRTl 

98.946 

77.723 


CELL  Tcvp.  * 78.740 


JAIRT2 

98.592 

"DELfAP' 

4.5140 


JAJRTl 

•70.725 

■ORFP 

53.882 


HEATER  TEMP  = 95.037 


TAIRT2 

95.922 

"FLOW 
2 936.9 


COOLER  TEMP  « 95.993 


NASA-LgWlS  PRELIMINARY  DATA  04/12/76  CADDEIl 

LPA^'0UT  25  BTOC  TO  Ct  APP  100  DEG  HU*<  » 60  t HOPE  * 3.0.00P__ 

ENGlNi-  TIHINS  » 25.000  PEG.  BAROMETRIC  PRESSURE  f ,29  .390 RATED  .HP.»_160.p_0_ 


FAC  SEX 15 


P6H  C003 


ROG  32A7 


HC  RATIO-  2.1250 


C0H6.  AIR 

COHB.  FU^t 
CCPLING  AIR 
R EL-HUM 
ENG.  COND. 


TEMP 

9T.987 

TEM(* 

66.A26 

TEMP 

98.635 


64.613 

JF/A  DRY 
0.072193 


PRESS 

29.335 

PRESS 

5.4797 


CFM  

217.76 

DENSITY 

45.307 


DRY  FLOW  VAPOR  FLOW  PRESS  TOTAI^ 

9U".31  22'.826  14.924 

nfWBTIFniW  ^FTo'vTtR&Tj  ^F^T?’ 

67.521  65.791  6*P^8? 


(JOEL-HOOO  OEL-HnOD  FLOW  REL-HUH  DEW-POINT 

■■3.0299  3.9367  10013.  64.613  84.009 


2 

23.958 

_F/A_  WET  _ 
d.070429 


HUHTdITY”  T H20  VAPOR  CORRECTED  HP 
175.33  4.0262  . 151.81 


EOU.  PA_TI0__  RPM-l 
' 1.0775'  2708.8 


RPM-2 

2709.7 


TORQUE 

262.79 


BHP 

"135.  54 


WET  CORRECTION  FACTOR  « 0.82107 


"EXHAUST’^nTE.  w"T.  = 28.  327 


FXHAUST“DENSITY '-'d. 073345"  EXHA'OS'T'PTOW  "RATE  « 13633. 


measured  CONCb HC  JM^M 

A 12‘3"7.0 

CORRECTED  CQVC.  T3  WET  BASIS 


PART  PER  MILLION  WET" 


_NOXJ»PM_ 

621.56 


_C0  DRY 
3.6294" 
2.9800 


“per  cent 

C02  DRY 
12.520 
10.280 


02  DRY 

0.060986 

0.050074 


EMISSION  RATE 

EMISSION  MASS/MOpE 

"EMISSION  MA'SS7RATED  HP 
MODE  EMIS./STD.  cycle  t 


HC NOX  CO  

0.60544  r.T084  29.495 

0.0030272  0.0050420  0.14748 

"i'.8920E-0'5  3.1512  E-05  0.00092172 

0.99579  2.1008  2.1946 


CYL-4 

439.08 


tz 

CAL. FUEL  AIR 

RATIO  - 0.074843 

MEAS. 

FUEL  AIR  RATIO 

CYL  TEMP  DEG. 

E CYL-l 

CYL-2 

CYL-3 

•r 

ft 

425.84 

437.57 

433.59 

j. 

EXT  GAS  TEMP 

DEG.F  EXT-l 

EXt-2 

EXT-  3 

te 

1126.9 

-454.00 

350.59 

V 

ENGINE  OIL 

FOILT 

SORT 

OIL’ 

II 

189.52 

211.00 

» / 0 3 

OYNO  CONO. 

TORQUE 

RPM 

,, 

261.22 

2670.2 

■ 

INDUCT  ir»i  AIR 

lAIRTl 

IAIRT2 

TAIRTl 

tt 

98  .065 

97.987 

—9. 1665 

ORIFICE  AIR 

TEMP 

DEL  TAP 

DRFi> 

’ _ 

76  .820 

4.4672  _ 

53.9 11 _ 

DIEF  MEAS.C  CAL.  F/A  PERCENT  -.3.6707 


EXT-4 

978.95 


SEXT-1 
1421, 7 


SEXT-2' 

1418.5 


MANIFOLD  PRESSURE  = 28.464 
CYL.BACK  PRESSURE  = 29.554 


TAIRT2 

95.552 

" FLOW  ' 
2924.7 


S S 


"I"!" 


C ELL.  TPMP . = 77.  679 


heater  TEMP  = 90.170 


COOLER  TEMP.=  _97.367_.. 


WASft-LEWlS  PRPLIMtNARY  DATA  0^/12/76 C^IH Q^/  12/76  .21:0.5: ,03.8.L5_ 


PGM  C003 RD^] 


LEAK’OUT  25  9TDC  Tn  CL  APP  100  OES  HUM  » 60  » 


MODE  ■ 5.0000 


NO.  SCANS 


ENGINE  TIMING  ■ 25.000 


BAROMETRIC  PRESSURE  « 29.390 ^RAJJP.  H'Ly.^JAOiOO. 


HC  RATIO*  2.1250 


COMB.  AIR 


COMB.  FUEL 


COOLING  AIR 


ENG.  CONO. 


TEMP 

96.9B4 

TEMP 

69.065 

I TEMP 
97.676 


65.340 

II 

_F/A  DRY. 
O'.  072809 


PRESS 

29.393 

PRESS 

5.5947 


CFM 

120.43 

DENSITY 

44.936 


DRY_FLOH_ 

'492.56' 


VAPOR  FLOW  PRESS  TOTAL 
12.390  ' ■ 14.578 


Turbo  flow  flow  tron  fpip 

37.720  35.863  6*.9*®^_ 


UDEL-HOOO  DEL-HOOO 
2. "949 1 3.9574 


FLOW 
9863  ii3 


REL-HUM 

'65.340 


OEW-POINT  ■ 
83.409 


61  .640 

F/A  WET_ 
0.07 1022 


HUM  10 1 TY" 
176.08 


f ■H2O~VSP0firC0RRECTE0  HP 
4.0434  73.201  


EOU.  RATIO RPM-1  PPM-2  _ - 

r.0967  2360.6  2361.7  148.00 


BMP 

'66.519 


part  per  million  wet“ 

MEASURED  CONC.  HC  PPM NQX_PM_ 

1187.4  537.55 

CORRECTED  CONC.  TO  WET  BASIS 


_QP_?R7_ 

3."0B60 

2.5740 


PER  CENT 
_Cr2  OPY_ 
12.634 
10.537 


02  ORY 

0.29475 

0.24584 


EMISSION  RATE 

I SS I ON  MAS S/ MOPE 

EMISSION  MAS'S/RAfEO  HP 
MOOr  EMI S. /STD.  CYCLE  T 


HC  NOX CO  

d."3l490  6.47255  13.804 

0.031490  0.047255  1.3804 

'0.06019681  5.96629534  0.0086277 

10.  359 19.  690 20.542 


d-fUEL  M»  ..r.n  . 0.0TE.6T  .EAS.  FUEL  Al.  .ATIO,.  0.07280. OIEE  M«,. 


CYL  TEMi>  OEG.F  CYL-l.  _ 
359.35 

EXT  GAS  TEMP  OEG.F EXT-1 
433.44 


ENGINE  OIL 


DYNO  CONO. 


INDUCTION  AIR 


OPfElCE  air" 


EOILT_ 

"188.38 

TbWuF' 

145.71 

Tairtl 

97  .3'48 

T'e'mp' 

76.856 


_CYL-2  _ 
365.67 

~EX"T-2~ 

-454.00 

_SOILT  _ 
244.73 

" rpm' 

2318.3_ 

IAI_RT2_ 

96.984 

D'ELTAP" 

4.5018 


JIYL-3 

376'.'6'9 

Txto" 

887.24_ 

01 

"72.155 


__TA1RTI 

-73'.624 

ORFP 

53.850 


CYL- 4 
371.03 


"EXT-4 

1013.8 


SEXT-l" 

1266.5 


"SfXT-2" 

1267.5 


MANIFOLD  PRESSURE  =20.245 


'CYL. BACK  PRESSURE  *'29.496 


JAIRT2 

95.198" 


FLOW 

2935.5 


CELL  TEMP,.  = 77.484 


HEATER  TEMP  =103.47 


COOLER  TEMP  = 98.116 


Jt*s*=kfia5u 


MELIHINARY  DATA 


04/13/76 


JCAMEUL 


KF.C  04/13/76  IQt34t  36.053 


FAC  SEX15 


P6N  C003 


ROG  3260 


■ LEONOUT  TO  CL  APP  25  BTPC 


» FNCINE  TIHIMG  « 25. OOP 


-DEJSj 


MOPE  - 3.0000  . 

BAROHETUC  PRESSURE  «.  29.360_ 


NO.  SCANS 


COMR.  AIR 

TEMP 

PRESS 

CFM 

dry  FLOW 

VAPOR  FLOl 

80.602 

29.376 

214.34 

965.70 

0.25461 

COMB.  FUEL 

TEMP 

71.046 

PRESS 

5.4164 

DENS  ITY 
44._8e4 

TURBO  FLOW 
,82.097 

FLOW  TRON 
80.363 

COOLING  AIR  , 

TEMP 

UOEL-HOaO 

OEL-HPOn 

FLOW 

RE L -HUN 

81.721 

3.2375 

4.1641 

10389. 

1.2210 

R EL-HUM 

1 

1.2210 

2 

8C4968 

HUMIDITY 

1.8456 

t H20  VAPOR 
0.042381 

CORRECTED  1 
155.31 

F/A  DRY 

F/A  WET 

EQU.  BAILQ__  RPM-1  . 

RPM-2 

0.083217 

0.083195 

1.2420 

2695.9 

2697. 0 

RATED  HP.».,160.,PO_ 

PRESS  TPTAL_ 
14.90R 


HC  RATIO-  2.12S0 


FPIP 


_OEW-PO!NT 

-14.621 


WET  CORRECTION  F»£,TOR  * 0.84384 


EXHAUST  hole.  NT.  - 27.427 


TORQUE 

289.15 


EXHAUST  DENSITY 


BHP 


148.43 

I 

~07oi  1015  E XHA  0ST~FC6n'R  ATE  ■ -'T4733r 


- PART  PER  MILLION  WET 

« HEA.SUR,ED-.CQilCj h:.  PPM NOX  .PPH_ 

_ > 1548.8  295.50 

mEJ._BA5uJi 


JLOJQRY. 
8.  1229 
6.8544 


PER  CENT 
C02  DRV 
13.952 
11.774  _ 


02  i»RY 
0.12097 
0.10208 


« EMISSION  RATE 

•*  EMISSION  MA  SS/MCDE 

^ - EMISSION  MASS/RATED  HP 

- HOPE  EMI S. /STD.  CYCLE  t 


NDX  CO  

0.81920  0.51811  73.320 

0,004096.0 0. 0025905  _ 0.36660 

2.5600E-05  1.6191E-05  0.0022912 

1.3474 1.0794 5.4553  


« CAL  .FUEL  AIP._PA_TJO  ».  0.080917  MEAS.  FUEL  AIR  RATIO  » 0. 08321 7 OlFF  MEAS.C  CAL.  F/A  PERCENT  »-2.7633 


m 


« CYL  TFMP  OEG.F 

CYLrl 

CYL-2 

CTL-3 

CYL -4 

wt 

cz 

415.04 

436. 38 

410. 62 

417.01 

, 

«■  EXT  GAS  TEMP  DEG 

le 

.F  EXT-l 
190,57 

EXT-2  EXT -3 

-454.00  -3.5413 

EXT-4 

76.387 

SEXT-1  SEXT-2 

1301.8  1294.1  _ _ 

m 

» ENGINE  OIL 

eoilt 

sniLT 

OILP 

MANIFOLD 

PRESSURE  « 28.276 

•• 

157.19 

239.66 

74.591 

* OYNO  COND. 

•1 

TORQUE 

282,.87 

RPM 

2615.7 

CYL. BACK 

PRESSURE  - 29,501 

INPUCTIPN  AIR 

lAIRTl 

I AIRT2 

TAIRTl 

TAIRT2 

80.540 

80.  60ij( 

■44.259 

76.018 

..  ORIFICE’  AIR 

« 

TEMP 

80.681 

OELT AP 
0.040304 

ORFP 

53.314 

FLOW 

164.84 

O 

• 

‘ CELL  TEMP.  - 78 

.041 

HFATEP  TEMP 

= 87.812 

COOtFR  TEMP  » 84.966  

eAWmiT  TO  CL  AP»  25  BTOC  —80  DEC  HUM«0t 


MODE  ■ ».0000_ 


» ENGINE  TIMING  » 2S.000 

• COMM.  _JEI!P 


wmOMETIIC  PRESSWE  _29,  360  , 


L0±/J3O6JL0JL3J»5Ij^M^ 


. HP.  SC6MS  ■ 9 

RATED  HP.»  160.00 


MOM  C003  MOG  3261 


HC  RATIO-  2«t 230 


TEMP 

77.882 


COH8.  FUEL 


lqqlincjij 


R EL-HUM 


JM!E51_ 

29.388 

PRESS 

_5^6B21_ 


CPM 

175.22 


ORV_FLCM 
780. #6 


VAPOR  PtOiI  _ PRESS  TOT_^ 
0.20936  16.738 


"o^sTtY  turbo  FLOM  ■ flow  TRON  FPIP 

44.RB4  63.  293  62.  730 6,1 2IQ_ 


^ E.MG*-Cn!!iI 


_IEMP 

78.899 


_F/A  DRV 
0.080376 


_UPEUrHJDfiB DEkrHRQfl FJ-OM 

3.2217  6.1336  10361. 


_REL-HUM 

1.3627 


_ 0EW-P019T. 
-16.531 


humidity  » H20  VAPOR  CORRECTED  HP 
1,8778 0.063120. 122.63  


F/A  WET 
0.080355 


EOU,  _RATJ.p_,.RPM-l  RFR-2  . 

1.1996  2631.6  2633.2 


TORQUE 

259.32 


_BHP 

120.06 


WET  CORRECTION  FACTOR  » 0.83665 


~EXHluSrm'E'.~irfr»  27.650~  EXHAUST  DENSITY  - 0.071596  "EXHAUST  FLOW  RATE  - 11780. 


^ FRRT  PER  million  wet  pep  cent 

HC^PPP. -NOJ^IPH ^E0_ORY C02^^^  "0.15718- 

« fWFr.TPn  cnNC.  TO  WET  BAS  IS 6,_192.5 12.113 0.13150 


« EMISSION  RATE 

.. E MJ  SSI  QN_.i§*SS/J!0.p_E 

EMISSION  MASS/RATEO  HP 
“ MODE  E M. I S.^/JT0i_C3tC.LJ_S 


_jiC __Nnx. CO.  

0.68686  0.92566  52.962 

0,057237 0.077.1.38 .6.6135 

0.00035773  0.00068211  0.027586 

18 .,.8.28 32.161 65,677..  . 


..,m  . 0.07,»2  ,6.sAltLM!U>«»l»  0-0»P»7<. 


CVL  TEMP_PJ.C,.F_ 


CYL-1_ 

376.30 


Txr^-":EMP  OEG.F  EXT-1 
1012.7 


EJ*LNE-0U._- 


DYNO  COMO. 


INOUCTIPN  A|R_ 


ORIFICE  AIR 


EOILT_ 

173.69 

'niROur' 

_266,..IS_ 

lAIPTl 

77.82G 

"tImp 

70.068. 


CYL-2 

386.75 

~EXT^2 

_n3l6.52_ 

„SOILT_ 

203.22 

RPM 

2356.5 

__  IAIRT2 
77.0  82 

■^eLt  AP" 
2.0352 


.CYL-3_ 

612.29 

Tx"f^T~ 

511.68 

_niLP  „ 
73.727 


TAIRTl 

-73.591 

ORFP 

._.53.366. 


jCYL-6 

610.88 

"EXT-A"  - 
579.50 


"5EXt-r 

1266.9 


~5exf=T 

1263.1 


CELL. T EMP.  « 75.961 


HE  AT  ER  TEMP  » 87  . U8_. 


MANIFOLD.  PRE SSURE  » 26.809. 


CY'l’.BACX  pressure  • 29,517 


TAIRT2  _ 

- 76.025  , 

■“'flow 

1999.6  

COOLER  TEMP  « 86.089 


PltfLimWARY  PATA  0V13/T6 CAPOfl L__ ...  REC_ 0^/_l VJr*_lO*.*U5^^^ 

HCOE  « 5_,P0P0 N0.„  SCMS_*^_ 


FAC  SEX 15 


PGM  C003 


R06  3262 


» L FANOUT  TO  ci  .AFP  25  BTPC  — 80  PES -HtiMilQl 

r.  PMr.iNP  TIMING  - 2S.3aQ D£ikJ^ BARQM£m£_PAESSURE  - 29.360 RATE3„  HP._._160._0.0_--. 


MC  RATI 0-.2, 1250 


JEKt. 


78.139 


■AAESS- 


29.358 


CFM 


108.60 


COMB.  FUEL 


TEMP 

_6.9_,63I_ 


PRESS 

5.5568. 


DENSITY 
_66,92.1 


DRY  FLOW  .. 

677.85 

fURBOFLOM 
63.361  ..  „ 


VAPOR  FLOW 
0.12617 

>low“tron  ‘ 
6l.83«)  .. 


PRESS  TOTAL. 
16.566 


- tOOLUKLJdJS. 


_IJENP 

78 .925 


.U!}El-HO.QD IJEL-H  QQP_ 

3.2569  6.1206 


PLOW  PEL-HUM 

10626.  ^1.2728 


FPIP 

_ 6, 1196 

_ OEW-POIHT. 
-15.221 


PEL -MUM 


1 

Jl. 2128. 


2 

jta.oei. 


HUMIdTtV  * H20  VAMR  CORRECTED  HP 
L.  819.0 0.06177.0 66.663  


" ENG.-XQMJ1.- 


c/«  rwv  F/A  WFT  EOU.  RATIO  RPM-1  RPM-2  — TORQUE 

b:08?lh 1:30-68  " 2356.5  2355.8,  165.16  65.078 


WET  CORRECTION  F^'-TTR  • 0.85370 


E XHA UST ' MOLE-:~WTr~«  2 7 . 097 ~~~~  EXHWSf  OEMS ifr-  0.070160  EAHAUST  FLOW  RATE  - 7608.9 


JifMU»LE]l.£mCj 


CORRECTED  CONC.  TO  WFT  BASIS. 


PART  PER  MILLION  WET 

_HC  pPM __NOX..PPM Cn.DRY. 

2115.7  18.9.52  9.3256 

7.9611 


PER  CENT 
C02  DRY 
“12.969 
ll.055.._ 


02  DRY  _ 
0.16276  ° 
0.13893 


jLie.. 


NOX 


EMISSION  RATE 

.EMISSION MASS/MOOE 

EMISSION  MASS/ RAT  ED  HP 


0.56276 
LO.  0562.16- 


.MOOf.  .£“  LS»jdSID._£VCLl 


*0.00035171 


CO  

0.16709  62.822 

jO.0167  09  6.2822.-^ 

0.00010663  0.026766 

6.9621  63.723 


MTIO..  0.087H._..pifF._HMU‘-C*'.^S«JW 


u 

rvi 

CYL-6 

J" —.iw:':-.. - li, — 

“ __X  YL- J EMP-DEG  «£_ 

M 

_CYL“1 — 
329.06 

^v.TL*4_  - 

338.91 

339.68 

338. 11 

1 

rs 

F.  EXT  GAS  TEMP  DEG. 

F EXT-1 

EXT-2 

"EXt-3 

50.660 

~~EXT-6  SEXT-l 

651.78  . 1116.3.- 

SEXT-2 

1116.8  c-.-  . ..  

U 

«r 

cnri  T 

SOI  IT 

01 LP  „ . 

MANIFOLD  PRESSURE  E. 

lB-659  

84  ENGINE  CiL 

•4 

b 4-f  A V .1  ■ ■ - 

187.66 

198.92 

72.927 

. DYNO  CONO. 

“ TORQUE 

RPM 

A 

CYL.BACK  PRESSURE  « 

29.606 

•4 

. induction  alr 

f . 

u-'  //  r 

lAIRTl 

IAIRT2 

TAIRTl 

TAIRT2 

78 . 192 

78.139 

-63.118 

75.690 

^ ■■■■  — - — 

..  “ CRtFICE  AIR 

A 

TEMP 

78.713 

DELTAP 
0. 08C308 

ORf-P 

53.677 

FLOW 

295.68 

A 

— CELL  TEMP.  .»_76. 

599. 

HEATER  TEMP 

= 92^863  . 

CnOLFA  TEMP  * 

83.230  .. 

..  WA<A-LgWl«t  PBPt  IMIMARY  DATA, 


n4/i^/7&  CAPOEIl 8tC.JVJVJW_l0l4lLL84^ 

MODE  » 3.0000 NO «_ SCANS  »..S_ 


FAC  SEX15 


PGM  C003 PPG  3263 


« tPAWOUT  TO  CL  APP  HTOC  — 80  DEO-.HUH»jaL 

. ;s.ooo oes-^J J*amEIUtJ6ESSM«E--  E».3»(L  »»tEO  W^!._140.0<>. 


_HC_R  A TI  0?l_2*  1 250 . 


JCDMR*_AUL. 


J 


COMB.  FUEL 


tODLUlC.  JOB- 


PEL  tHUM 


EHGr-HnNJ^ 


temp 

_J»RJES.S 

__£LFH 

DRY  FLOW  . 

"79.004 

29.370 

213.53 

963.16 

TEMP 

47-QT5 

PRESS 

5.4146 

DENSITY 

__A4.965 

“turbo' fVoh 
.82.805  

TPMP 

UOE  L -HOOD OE  L - HOafL — 

FLOW  . : 

_l.wrir  — III  — — 

80.602 

3.2962 

4.1981 

10493. 

i 

1 .3600 

2 

38.128 

“humioity 
^1.9.512 

H20  VAPOR 
_0. 044805 

F/A-OBY 

F/A  WEI 

EQU,..  RATIO 

..PPM-l  

0.083552 

0.083529 

o 1.2470 

2693.5 

VAPOR  FLOW  .PRESS.  TfllAJL 
0.26BA7  14.907 


.80.474 

PEL-HUM 

1.3600 


154.30 

RPM-2 
2695. I 


FPIP 
6.  0690.. 


OEM-POINT_ 
-13.  755 


torque 

287.95 


_BHP 

147. 68 


MET  CORRECTION  FACTOR  » 0.84443 


EXHAUST  HOLE.  MT^  * 27.401 


EXHAUSf  bENSiTV  ^ 0;070948  EXHAUST  FLOm'RATE  - 14713. 


"'PART  PER  MILLION  WET 

_MEASUREJtL-CDB£.. HC  PPM NOX_PPM_ 

1588.0  316.91 

Tinpnpf-TEO  CONS.  TO  WET-BA&LS 


.-Cn.nRY- 

8.17990 

J6.t907.4__ 


HC. 


EMISSION  RATE 

JEM  ISS.ION  _J1ASS/.«)P,E. 

EMISSION  MASS/RATEO  HP 

J!LQQEJEiUiJLiTDjuXyCJ.E_*- 


0.83879 
_Q.OO4194j0_ 
2.6212E-05 
_lj3796 


„NOX  

0.55489 
_0,0027744_ 
1.7340E-05 
1.1560 


PEP  CENT 
_C02  DRV 
13.953 
.11.782  __ 

.CO 


02  ORV  ._ 
0.  099970 
0.084418. 


73.785 
0.  36893...  _ 
0. 0023058 
5.4900  


S *Lt EllEL  AI R . R.AI  1 0,  » jO  «OBIO?.? 
_CYl.  T EMP_PEG»F. CYL-1 


MEAS.  FUEL  AIR  RATIO..*  0. 083552 
CYL-3 CYL-4 


OIFF  MEAS.  S CAL.  F/A  PERCE  W ^2  .965^ 


EmiflE-iUL- 


_EOILT 

187.86 


2 

420.21 

409.71 

408.30 

• 1 

EXT- 2 

EXT-3 

EXT-4 

,2 

-219.45 

460,72 

805.82  . 

r 

SOILT 

01 IP 

MANIFOLD 

SEXT-l 

1311.4. 


SEXT-2 

1306.8. 


211.88 


OYNO  CONO. 


TORQUE 

.^93,5JL 


RPM 

_2603..(L 


CYL.BACK  PRESSURE  - 29.510 


.INDUC_T.I.0N_A1R. 


lAIRTl. 

78.925 


ORIFICE  AIR 


TEMP 

79.755. 


I AIPT2 
79.004 

OElfAP' 

4.9293. 


_ TAIRTl. 
-39.921 


ORFP 

53.62.6. 


TAIRT2 

75.359 

FLOW 

3051.4 


.C.ELL  TEMP. 


JTJtSZB 


HFATEP  TEMP  » 97.. 332. 


COOL  ER  TEMP  .»  83.45l._. 


I 


04/ 13/76  IQi  50*21.953 


FACSEX15 


PGW  C003 


KDG  3264 


LgANOUT  TO  CL  kPP.  25  BTOC  —80  DEG  HUM-Ot_ 


HOPE  « 6.0000 


.. FNGtWE  TIMING  - 2S.00( 


BAROMETRIC  PRESSURE  » 29.36Q_ 


NO.  SCANS  « 5 
R ATEO  HP.«  160.00 


HC  RATIO-  2.  1250 


COMB.  A1 


COMB.  FUEL 


CJCCL.lNG_Ali 


R EL-HUM 


E(lG.-£Qfia. 


_TEMP 

79.799 


_TEMP 

81.016 


.fZA-OaSL. 

0.080655 


_P_8.ESJS__ 

29.406 

PRESS 


UDEL-HQOO 

3.2441 


JEAA 

0.080633 


CEM 

174.64 

DENSITY 

_A6...95J 

OELtHOO^ 

4.2^89 

“HUMToTrT" 


DRV  FLOW  _ ..VAPOR  FLOW  _ PRESS_TOTAL_ 
777T53  0.22013  14.728 

~t1jRB  0“f  Lb¥"~FLOVrtR  on  F PIP 

_64 . 105. 62.  .555 6 , 0993 


FLOW 

10401. 


_BEL-MUH 

1.3296 


^DEW-POINT. 

-13.700 


X H20  VAPOR  CORRECTED  HP 
_0.,045508 122.85 


FQH.  RATIO  RPH-1  RPH-2 TORQUL 

1.20018  2430.4  24M.  3 259.35 


BHP 

120. 02 


C0.l.eCTimi-»fT3.  ■ 0..3YT1 miugT-iioi\,  EXHAuirSrwiiy  . 0.071577  E«S.US7  flO.  .«75  - 11750. 


measured  conc. 


PART  PER  MILLION  MET 


HC  PPM 
1565.9 


EMISSION  RATE 

_£.MlSSJOK_M»iSZMQDE 

EMISSION  MASS/RATEO  HP 
MOPE  EMIS./STD.  CYCLE_I_ 


_NOX_PPM_ 
554. 3<5 


_HC 

0.55994 
0.054995 
0.00034372 
1.8,090 


PER  CENT 

_CP_DRY_ C02  PRY .C?  0R/._ 

7.3552  14.508  0.12691 

5.1550 12.222  0.,10519_, 

_MQX CO  

0.91420  52.459 

_0.076181 4.3715 

0.00047616  0.027323 

^31.743 55.054 


.C  AL  ,FUf  L_  A I P PATtfl  « 0.079333  MEAS.  FUEL  AI.R.MT  IP_?. . 0 .080455. 0|FF  ME  ASi!Am*_EAR_PJJ« 


« C YL_I  E MP_  DEjG.  F CYL-1 

^ « ■■  380.70 

11  EXT  GAS  TEIiP  OEG.F  E XT- 1 

1521.3 


■ ENGJM.  JU 


DVNO  COND. 


JNDUC.tlON.AlR. 


orIfice  Air 


JDIL1_ 

188.11 

TORQUE 

.271.18- 

lAIRTL 

79.764 

"temp 

80.09«L 


CYL-2 

392.12 

EXT- 2 
-339.34 

_S01JLT._ 

180.89 

RPM 

_237A..2- 

_I  AIRT2_ 
79.799 

OELTrp" 
1.03  61. 


CYL-3 

418.92 

Txf-T~ 

485.74 

JIILP 

73.095 


_TAIRTl_ 

-11.802 

ORFP 
53,  3.6.3_ 


CYL-4 

415.19 

"EXT -4" 
891.32 


SEXT-1 
1277. 3 


SEXT-2 

1275.2 


MAN!  FOLO.P.RESSURE  , 


CYL^BACK  PRESSURE  « 29.468' 


TAIRT2 

75.872 

"■'flow 

1438.9. 


CELL  TFMP._^ 


78.  757 


HEATER  lEMP.  = IPO.PA 


COOLER  TEMP  5 87.480 


IW 


WA<tA-LgWi!t  PBELIMINABY  DATA a.V13/Tft C*PPE.LI- 


I ^ 


. LEANOUT  TO  CL  <H»P'  29  BTOC  —80  DEG  

..  PMr.TMP  TIMINS  « 25.000 DESlm _BABDMfiI2-IC_Efi.ES.SU PE_*. . 29.36.0. 


R E.C . Q4/13/T6  10«53  »5B.168 
5.0000  _ 


FAC  SEX15 


PGM  C003  RDG  3265 


NO.  SCANS  « 5 


_RATED.  HP..*_165L._OJ0 HC_RAT1..0^2.  1250 


rilMR..  AfR 

TEMP 

_PB^S 

CFM 

0RV-.FLOM  „. 

80.725 

29.353 

108.33 

475.50 

COMB.  FUEL 

TEMP 

71.358 

PRESS 

5.5530 

DENSITY 

44.875 

TURBO  FLOW 
.43.522  

rnni  two  air 

- TEMP 

UDEL-HQ0IL. 

DEU-HOOD  . 

FI  OH  

81.721 

3.1215 

4.1110 

10181. 

VAPOR  FI^ON  PRESS  TOTAL 
0.12988  14.536 


41. 644 


FPIP 
6. 0894 


PEL-HUM 

1.2283 


_ OEW-POLNT 
-14.465 


R EL-HUM 


_L.22B3_ 


_5&.2afe- 


-LJ?12Q. 


_0. 04390.6. 


67.762. 


_ENQ^CQMDU- 


F/4  nPV  F/A  WE.T E9U.._.RAIL0_.RPH-1 is 

0.087579  0.087555  1.3072  2351.3  235-2.2  147.36  65.975 


WET  CORRECTION 

FA'‘''JR  » 0.85280  EXHAUST  MOLE. 

HT.  * 27.095 

WFAStlREO  CONC. 

PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

cn  ORY 

PER  CENT 
C02  ORY  _ 

2142.6  178.26 

9.3758 

12.902 

CORRECTED  CONC. 

TO  HET  BASIS 

7.9957 

11.003 

EXHAUS'T  OENSiTir  » 0.070156  EXHAUST  FLUH  RATE  ■ 7373.3 


C2  ORY_ 

0.12607 

0.10751 


HC 


NOX 


CO 


> EMISSION  RATE 

c EM  iss  I ON  _MAssiyiiaD.fi- 


MASS/RATEO  HP 


0.56715 
_0, 05671.5 


0.15641 

JD...0156_41.. 


0.00035447  9.7754E-05 


42.801 
4.2801..  .. 
0.026750 


« MODE  EMIS./STO 

CAL.FU EL  A1  R_.R 

K 

. CYCLE  t 

18.656 

ilCAC 

6.5169 

. EMFI  A|R  RATIO 

(99  . 

■ 0.08T579  OIPP 

MEAS.&  CAL.  F/A  PERCENT  —4. 1958  

r VI  -9 

CYI  -3 

r.YL-4 

CwL  TcHP  DcG>r 

N 

CTL-1 

332.62 

340.86 

344.55 

341.68 

« EXT  GAS  TEMP  OEG.F  EXT-l 

EXT-2 

-62.775 

EXT-3 

288.52 

EXT-4  SEXT-l 

780.42  1125.7 

SEXT-2 

. 1126.7  

oe 

SOI  1 T 

OILP 

manifold  PRESSURE  » 

18.604  

•»  EMGINE-IIlL 

186.97 

256.13 

72.771 

» DYNO'  COND. 

TORQUE 

1 

RPM 

2290.3 

CYL.BACK  PRESSURE  » 

29.405 

I AI RT2 

TAIRTl 

TAIRT2 

_ - 

r-  |NL7fiJLi  1 H*ri  W 1 14 

80.752 

80.725“ 

14.722 

76.429 

c.  ORIFICE  AIR 

TEMP 

OELTAP^ 
9-  ni  <J9 

ORFP 

53.339 

FLOW 

1987.2  . - _ 

CELL  TEMP.  » 

79-658 

. HEATER, 

TEMP  = 93.713 

COOLER„TEHP.  « 

87.754 - 

L 


SEX15 


f» GH  COOS  KP6  3266 


NASA-LEwIS 

PR  El  IN  IN  ARY  Dl 

ITA 

ncz^  uilMsOC 

/ ro 

LEJuJ 

MODE  ■ 3 1.0000 

MO.  SCANS  • if 

LEANUUi  Z9  BTOC 

OEG. BAROMETRIC  PRESSURE  • 24.360  RATE?. 

HP.«  160.00 

HC  RATIO-  2.1250 

CNljiric  1 

ooc  cc 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

— 

m A Ift 

Tr  Mr 

78.492 

ry\c  o j_ 

. 29.351 

212.54 

956r48 

0.28121 

14.897 

COMB.  FUEL 

TEMP 

PRESS 

K.  4,^47 

DENSITY 

45.001 

TURBO  FLOW 
78.588 

FLOW  TRON 
77.  081 

FPIP 

6.0219 

60 

nfil  •Mfinn 

FLOW 

REL-HUM 

DEW-POINT 

COOLING  AIR 

1 
a rr 
• il 

2 .9956 

3^8245 

9950. 1 

1.4578 

-12.920 

R EL-HUM 

1 

2 

14  o fin 

humidity 

y.nsflO 

t H20  VAPOR 
0.047259 

CORRECTED  HP 
153.67  ... 

— 

1*m578 

f/A  VET 

FQU.  RATIO  RPM-1 

RPM-2 

TORQUE 

BHP 

.. 

tNti*  CDND* 

0.080588 

0.080564 

1.2028 

2693.8 

269  5.5 

286.65 

147.03 

WET  CORRECTION  FACTOR  « 0.83927 


EXHAUST-HbTr.^iTr^  EXHASsfl)lNS ^-=-071550  EXHAUST  FLOW  RATE  » 14449. 


PART  PER  MILLIOn'wET 


PPM 

1338.8 

rOPRECTEO  CONC.  TO  WET  BAjH. 


NOX_PPM_ 

369.54 


_C0  DRY„ 
6. 99670 
5.8771 


PER  CENT 
C02  DRY 
14.935 
12.534  _ 


02  DRY 

0.058866 

0.049404 


•iis 


EMISSION  RATE 

.EMISSION MA.SiSZM.nOB 

EMISSION  MASSZRATED  HP 


_HC 

0.69449 

J).00347aiL_ 

2.1703E-05 


jiQ)( cn 

0.63540  61.599 

0.0031770 0.30799 

"■1.9856E-05  0.0019250 


m 

MODF  EMI  S./ST 

0.  CYCLE  S 
RATIO  - 0.078694 

1.1423 

-MEAS 

1.3238 ___ 

. FUEL  AIR  RATIO 

4.5833 

0.080588 0|.^F 

MEAS.fi  CAL.  F/A  PERCENT  »-2.3499  __  

CAL. fuel  air 

«c 

CYL  TEMP  DEG. 

rvi 

CYL-4 

« 

K 

F CYLtI 

. 427. Z9 

439. 47 

426. 15 

428.33 

U 

It 

EXT  GAS  TEMP 

OEG-F  FXT-1 

•454*  00 

EXT-3 
650. 25 

EXt-4 

943.59 

SEXT-i 

1349.1 

SEXT-2 

1344.9 

u 

tie 

IhZ6»o 

sniLT 

OILP 

MANIFOLD 

PRESSURE 

* 28.342  

— tO  S 

li 

r NG I r*E  (11  L 

188.76 

185. 18 

73.823 



ti 

OYNO  CONO. 

TORQUE 
909  no 

RPM 

?A32. 8 

CYL . BACK 

PRESSURE 

- 29.510 

- 

INDUCTIPM  AIR  lAIRTl 

I AIRT2 

TAIRTI 

TA1RT2 

76.233 

- 

78.413 

78.492 

13.199 



— 

— 

PPIFICE-AIR 

TEMP 

78.545 

■deltas 

1.0484 

ORFP 

53.391 

FLOW 

1449.3 

_ , , -- 

- S'®— 

» 

CELL  TEMP._i, 

77.882 

HEAT  ER_ 

TEMP  = 92.215 

COOLER  JEMP_ 

- 88. 250  - 

URtMIi 


AN0UT258IB 


r4M»i 

Mnng  ■ » .0000 N3j!_SP31lS--i— 5- 


FAC  SEXIS 


PG*(  f-003  ADO  3267 


_PjjT-A.  tA0.00_ 


HT  RATIO-  2.1 2 50. 


TEWP 

78.669 

TEMP 

67.751 

_TEMP 

80.522 


_fZA_0RJt_ 

0.079710 


.EBliLS— 

29.303 

PRESS  ~ 
S.66S6 


CFM 

176.56 

density” 
66.971  _ 


DRV  FLOW .VAPpR  .FLqM  _PSE||J 

“777788  0.22586  16.730 

■fuRBO'  FLOiT^FLOH  t RON  FP I P 

61.107 6K989 6,03.|6 


Up  E I -HOOP  DEI r MQQfi- 

"2.9859  3.8785 

2 humidity  " 

53.087  2*.Q33Q 


FLOW  . 
9932. I 


_REL-HUM_ 

1.6157 


dew-point. 

-13.295' 


“j"  H20  VAPpR  COPRECfED  HP 
0.0666®6 123.23  


_F/A.WEI_ 

0.079687 


_E.fiU.  _RATlflL_. PPW"1-  - 
1.1897  2631.3 


RPM-2 

2632.2 


TORQUE. 

260.39 


BHP 

120.56 


«I  COWeCTIW  MCTfl.  . O.MW  «H«»ST  MOLE.  Wl.  . 21. 


- EKH.JsrM«iTY  ^0.-0ri73T--r»M«»  ElO.  .ME  - 11^ 


PART  PER  MILLION  WET 

_MiASU8£D_CaN£, 

rnRBFCTE"  fUMF T BASIS — 




CO_DRY C02  ORY._ 

"6.68676  15.366 

5.6663 12.883 


_02  DRY 
0.10695 
0.089796 


EMISSION  RATF 

_EM 1 S5 1 ON  _JJ  A SS/MOai 

"emission  MASS/RATFO  HP 

mope  EMiSt/Sia*-£t£kO 

_C_AL-sFU-IL_  a |R  J|ATJJ0L-_O >QTT66j 

CYL  TEMP  OEG.F CYL-l_„_i.; 

■ 39  0.11 


HC  NOX -CO  _ — 

0.63000  3*8^1 

n n5?500  0.092Q.17 3.8581 

"olo0032812  0.00057511 

17,2J.Q^> 57.612„ 


MEAi^_FUik  AliLRAlIO^  07971 0 Pl.F^F  JjEAS. A CAL.  F/ A .PERCENT  j^2 .5696 


"ext  GA^TEMP  OEG.F  EXT-1 
689.67 


ENGINE  OIL 

DYNO  COND^ 
_l.NOUC  T irN..AlR_ 
"Tip  IF  fCE'VlR 


_EOlkI 

188.72 

""torque" 
.2.5  0.61- 

_IAIRT1_ 

78.616 

“temp 

79.261, 


CYL-2 

603.79 

“"EXT-2 

_r_956.00_ 

^SOILT 

268.69 

RPM 

_ 2358.2_ 

IAIRT2_ 

78.669 

OELTAP" 

1.0658_ 


_CYL-3  . 
625.06 

“Eia-T"' 

706.38 

_OI_LP 

72.715 


TAIRTl 

-95.355 

"orf'p" 

53.386^ 


CYL -6 
622.39 

“EXT -6" 
999.13 


SEXT-1 

J1305,.0_ 


SEXT-2 

1333.3_ 


MAN  I FOL  D_PR.E  SSUR  E_;_26..90P_ 
"CYL .'BACirP'RESSURr  - 29.609" 


TAIRT2 

75.573 


FLOW 

1666.6 


CELL  TFNP.  « 79.013 


heat  ER  temp  » 9 1 . 702_ . 


C0nLER_,TEHP_»_.86.  383_ 


RPC  ;in»/13/T6  ^ltQS^»00.7»S_ 


PGM  cooa 


ROG  3Z6B 


7.  t PAMOUT  PS  BTOC  Tn  CL  »PP  GO  DEGf  HUM«p« nuuc  - f 

- «»err  TFM  ORY  FLOW  __  VAPOR . FLOW  _..pRESS. 

" Cim._RlR ATi.Tfl  0.13396  16.53J 


H nog  » 5 .0000 _ 


NO.  SCANS, 


160.00 


RATIO*  2. 


JEMP. 

79  .666 


COMB.  FUEL 


29.352 

PRESS 

5.5571. 


CFM 

107.39 

DENSITY 

_66,89CL_ 


DRY  FLOW VAPOR  FLOW  _..P.R.ESS..TOTAL_ 

671779  ■ 0.13396  16.536 

"tURTo"fLow  ~FUW  TRON 
42.  205  90.  062 9..  088^ 


■SSSHMS-US _iw;_ 


lipfl-HQOD  OELj-WngO -FLOW 

■“2.9729  3.8638  9907.9 


REL-HUM OEW-.POIML 

i.3307  ’ “13.860 


REL-HOM 


LN6.-C.QNX 


J^sJlOI 

fJL  DRY 

0.086873 


2 

66.663. 


humidity 

1.987.(L_ 


t H20  VAPOR  CORRECTED  HP 
0.065663 66.231 


_p/A  WET- 
0.086869 


EQU..  RAJ.IP  ...RPM-l 
”i.2668  2350.9 


RPM-2 

2352.8 


torque 8HP 

166.26  66.572 


"wet  correction  factor  » 0.86739 


E»i5iriiour5Tr.  ir;-»T-- 


~PART  PER  MILLION  WET 

M EASUafCLCetiC.. HC„PAM 

1966.5  261,62 

rnPftFCTED  CONC.  TO  WLI_.MiXS 


CO  DRY 
8. 65330 
7.1632  _ 


PER  CENT 
_C02  DRY  _ 
13.868 
11.736  _ 


02  DRY  

6.11013 

0.093326 


EMISSION  RATE 

EM  1 SilQN MAS.S/M0O.L 

EMISSION  MASS/RATEO  HP 

wnnE  EMIS./STD.__CYCtJJg 

_CAUFUEL_ AIR_R^IQ  .*  0.08167^ 

CYL  TEMP_QE.G,F CYLrJl 

360.36 


Hr  tlQ-X CO  . , 

0751081  0.20809  37.667 

0.051081 0..Q2P80? 3.7667  

6.66031926  6.00013005  0.023562 

1^-803  8.6702 56.052 


F.1TL  .■«  Oia«K-t  Ctl. 


EXT  GAS  TEMP  DEG.F  FXT-1 
836._89. 


LNGINE-Xlll 


OYNO  COND. 


INOUCTION.AIA- 


pri'ficf  air 


_jniLi 

187.66 

TORQUE 

_IJ7»09_ 

_IAIRT1_ 

79.673 

— T-Eh'p 
79.  728_ 


_CYL-2  . 
350.05 

““EXT-2 

_r:656.p0_ 

snuL— 

216.33 

RPM 

230U6_ 

_ IAIRT2_ 
79.666 

DELT AP" 
1.0352_ 


_CYL-3 
352. 53 

"ext -3  " 
653.  61. 

_ni LP  

72.791 


_TAIRT-1_ 

-3'6.601 

n'BFP 

53.267. 


CYL -6 
352.35 

■■EXT-6'“ 

862.56 


SEXf-1 

1152.6, 


SEXT-2 

1156.0. 


M AN  I FOL  P_PR,E  SSUR  E » 18_.  6 3 6_ 
"CYLVBACiTTRTSSURE  » 29.629 


TAIRT2 

75.988 

FLOW 

1638.8 


CELL  TFMP.  * 79.561 


heater  temp  » 97.7Jl6_ 


COOLER  TE MP  * 87. 852_ 


PPFtfWIWARY  OAT*  0»/13/76  CAQOEU gfeC: i « » » ^ j- 


ROC  3269 


LgAHOUT  36  BTDC  TO  CL  APR  BO  066.  HUM-Ot 


HOPE  ■ 3.0000 


ENGINE  TIMING  « 25.000 


OEG . BAROHETAIC  PRESSURE  29.  3 60L 


COMB.  FUEL 


yjoLiat-Ai 


R EL-HUN 


ENG.  CONO. 


79.896 


_TEMR 

81.969 


F/A  DRY 
0.080515 


29.381 

PRESS 

_5.46i)X. 


CFM 

212.69 

density” 

3Ai93iL_ 


0RY_  FLOM_ 
959.02 


NO.  SCANS  ■ S 

0 RATED  HP.»  160.00 

_VAP0R  FLOW  JPRES,S.1PTAL_ 
0.29697  16.908 


HC  RATIO-  2.1250, 


Turbo  flom  floh  tron  fpip 


79.  ,570 


_77,216  . 

REL-HUM 

1.6673 


UnEL-H0£ffi__0ELrH000 FLOW 

2.9536  3.9673  9871.6  1.6673 

2 HUHIoifv  H20  VAPOR  CORRECTED  HP 

32  .,507 2s-l  6 L6 0.  069775 1 56.  8 2 


-_6.0882 

_ OEN-POINT. 
-12.075 


_F/A  WET 
0.080690 


EOU.  _RATIO_  RPM-1 RPM-2  TORQUE. 

'i. 2017  2695.3  2696.6  288.58 


_BHP  

i68.10 


WET  CORRECTION  FACTOR  - 0.83909 


TxHAUSTT-0LY.Trfr^  2^  EXHAilSI  DENSITY 0.071565  EXHAUST  FLOW  RATE  - 16683. 


HFASUREO  CONC.  HC  

1609.6 

CORRECTED  CONC.  TO  WET  8 AS 11 


EMISSION  RATE 

JEM  I SSI  ON MASS/JLOPE 

EMISSION  MASS/RATEO  HP 
MOPE  F MIS. /STD.  CYCLI_S 


PART  PFR  MILLION  WET 
H:  ppm NOK  PPM 


396.32 


0.73297 
_P. 00 36668 


_CQ_ORY_ 
6. 95210 
5.8335 


"per  cent 

C02  DRY 
"15.029 
12.611  . 


02  DRY  _ 

0.073587 

0.061766 


NOX CO 

0.68308  61.360 

0.0036156 0.3067,0. 


2.2905E-05  2. 1366E-05  ’ 0.0019169 


U?0_55_ 


Isft.Zll— 


6.5660 


...  ..,.n  . 0.0T.M9 


CYL  TEMP  PEG.F 


_CYL-1_ 

622.20 


■eTt""gas  temp  OEG.F  EXT-1 

J366,7_ 


ENGINE  01 


DYNO  CONO. 


I NDl£TION_.|JR_ 


ORIFICE  /IR 


_EOILI_ 

188.52 

TORQUE 

_286,76_ 

IAIRTl_ 

79.766 

Te  MP 
_ 80* 575 


_CYL-2  _ 
666.35 

“EXT^'2“ 
-656. 00 . 

SPILT 

185.58 

RPM 

„2  596,0. 

_ IAIRT2 
79. 896 

“"deltap” 

2.0070. 


CYL-3 
626. 51 

TxfTT" 

_876,56_ 

JDILP 

76.227 


_TAIRT1_ 

-50.167 

Ti^FP 

53._2.96_ 


_CYL-6 

627.21 

"EXT -6 

1002.8 


SEXt-I 

1350.3 


SEXT-2 

1366.5 


_MAUIF0L0  PR.E.SSURE  .»_1,8.691_ 
Tvr.VAaTTRTSSURE  • 29T50r 


TAIRT2 

75.563 


FLOW 

1981.9 


CELL  TEMP._ 


80.575 


HEAT  ER  TEMP  - 96.851 


COOLER  TEMP  ,-.86., 1.70. 


ros 


|pt«>riiWTTiiiirwiiw 


NOSAfigmS  WfUMlNARY  PAT*  OV 13/74 _£*PfitLl 

'LFAWTUT  2S  BTOCTO  Ct  kPP'  90  DEG»' KUW?PjL 


_ Jt prig*>l3/T6'  il<15»  83;ii52. 
■ WOftg  » A.OOOO  NO.  .JSCiLNjL?-^ 


FAC  SEX15 


PGM  C003 


RDG  3270 


FMGIWE  T1!UNG---2S^<10.(L 


DEG. 


BARnMPTA  1C  PRESSURE,-  m»3fcQ .RAJEO_.HP.JL_lM._00_ 


h:  ratio-  2.I2S0 


. COMB.AIR_ 


_J1EM.P 

79.817 


_PiEUS_ 


Jf'M 


29.367 


179.02 


DRY. PLOW 
773  .*95 


VAPOR  FLOW  ‘PRESS  TOTAL 
0.23595  19.716 


•Tc.lci TfSiP PRESS DENTm  'fURBO^LOW  ’'PlCw  TRON  “ FPiP 

CCW..f»Et  ‘.«35. 


_CI2eLl*Mi_AlR_ 


JIEMP 

' 81.615 


JIOFI.-HODO  DEL -HnOP f L O'W 


3.0225 


3.8503 


9999.9 


Rp|,-HUM_ 

J.9298 


_ OEW-POINT_ 
-12.535 


3 “ 


REL-HOM 


■ I.92afl_ 


2 HUM  19 1 TY 

_fi3-.126- 2^36-0— 


* H20  vapor" CORRECTED  HP 
_.0, 099009 122.89 


J 


• EHfijLJtQWOj 


f/*  n»v  F/A  WET  E9U_._RmQ__RPM-l «P«-2 

^.07^859 ^.079829  1.191B  2931.3  2932.0  259.33  120.05 


wet  CORRECT  ion  factor  « 0.89023 


E«H*sr-6ENSITY-:ro:o«70J  EXHtUsE  flM  ««E  • llEEE. 


— PART  PER  MILLION  MET  PER  CENT 

MEASURED  CONC.  HC  PPM  NOX_PPM  C9_0RY  C02  DRY  02  DRY 


^ , 1975.7  781.18 

K CORRECTED  CONC.  TO  WET  BASIS 


6.99S3D 

5.9155 


15.985 

13.011 


0.10635 

0.0893M 


O 

-XJT 


->  « - 


J 


J 


EMISSION  RATE 
_E_MI.SS  J OtJ_ilA$S./JODl_ 


_H.C 

0.61770 

0_..051975_ 


~EMissf6N  MASS/RATEO  HP  0.00032172 

MODE  FMIS./STP.  cycle  % 16._?33 


jipx 

1.0838 

__0. 090321  __ 
6.30056950 
37.639  


CO 


95.891 
3.8201  _ 

0.023875 
56.896 


_C AL .£ UE L_ AI  R RATI P - 0.077512  M EAS...  .FUEL_,A ! R B *1  P *0 798 59 


0 1 F F ME  A S.  C CAL.  E/A  PERCj  NT_  j^2 . 933 1_ 


CYl  J_EMP._OEGaf CVL-l 


390.93 


_CYL-2 
909. 13 


JCYL-3L 

929.27 


CYL-9 

929.59 


EXT  GAS  TEMP  DEG.F  EXT-1  EXT-2 

^ I31A.6 -959.00 1001  «8_ 


EXT-9 

1139.3 


SEXT-1 

1305.^ 


SEXT-2 

1309.3 


ENGINE  OIL 


ED  ILT 


188.78 


sni_LT_ 

173.55 


01  LP 


MAN I FOLD  PRESSURE  - 26.895 


72.887 


DYNO  COMO. 


TORQUE 

257.99 


RPM 

2397. 3_ 


TyTTBACK  pressure  • 29.980 


induction  air 


lAIRTl 

79.769 


1AIRT2_ 

79.817 


TAIRTl 


-61.706 


_TAIRT2 
75.  998 


ORIFICE  'AIR 


CFl  L TFMP.  - 80.223 


TEMP 

_80,35J_ 


DELTAP 

l.9893_ 


ORFP 

53.215 


FLOW 

1971.7. 


H E A T ER_IE?1P.  L 99  .J 3 3. 


COOL ER_ TEMP  ■ 87.162, 


PGM  C003 


ROG  3272 


WiSA-lgWIS  PftPLlMINARY  ORTA 0V13/J.ft- 


« LgANOlIT  25  8 TOC  TO  Ct  RPP  BO  DEG.  HUM«Ot_ 


ritmfn  REC  0»/13/7iULL»m3J^M3^ 
MODE  » 3«0000 MO»  SCRMS  • S 


FRC  SEXIS 


rnuR.  *!R  IE  HP 


Jlf^ 


RAROHET^  1C  PRESSAIRE-* -2-g>3A0- 


RATP3  HP.»  160.00 


HC  RATIO*  2.1253 


JLR£.S^ 


CPH 


78.360 


29.350 


212.02 


J)RY_FLOW 

955*,55 


_VAPOR  FLO>l  _PRESS  TOTAL 
0.29584  14.901 


COMB.  FUEL 


TEMP 

_6B^04iL. 


PRESS 

_i._45J4. 


DENSITY 

_44*5L6A_ 


'turbo  flow  fl'om  TROM  FPIP 

_76.  a?Q 73.  954 6.,  L092. 


- tQC!UillLJU&- 


„TEMP 

80.611 


ilOfLrHQQJl OEt-J?OQB f»-OM 


2.9577 


3.8680 


9879.4 


_R EL-HUM 
i.5423 


__DEW-POINT. 

-12.085 


R EL-HUM 


Jl.^5421. 


2 

_=lL0.28J 


HUMIDITY 

__2»1672__ 


% H20  VAPOR  corrected"  HP 
_0.  049766 154.15 


_EZ4  DRYL- E/ A_  WEI ESU*_  BMUD_RPM-l  TORQUI AHJ 

0.077394  0.077370  1.1551  2692.8  2694.0  287.73  147. 5Z 


MET  CORRECTION  FACTOR  » 0.83414 


■E»5iBri«nrWi“j7-..»T exhaJsT  Te«itV  t-oIotmit  EX4.WI  flow  «.«  --U2M. 


1309.6  585.70 

rnpRFCTFQ  CP***^‘  P*SIS 


PART  PER  MILLION  WET  PFR  CENT 

r PPM  NOX  PPM  cn  DRY  • C02  DRY.__ 02  DRY 

5.63410  16.049 

4.6996 13.38X 


0.073507 

0.061315 


_KC_ 


EMISSION  RATE 
EM  I SS  I.QN_M*.SSZMCDt. 


J « EMISSiOEl  MASS/RATED  HP 
- MOOF_EMJ^t/&TJLt-Cl<Lll-l 


0.67043 

_0.003352J_ 

2.0951E-05 




_Nax 

0.99388 
_0, 0049694 


_C0  

48.653 
0.24327_ 


3.1059E-05 
2.0706 


0.0015204 
.3,6200 


...  ..,.n  . O.OTMOt  .EtS^FllEL«l5JL«tiaj-^0.0Tn« pijFL«F*i-.5 


CYL  TEMP  OEG.F C YL-:! 


427.68 


_CYL-2.._ 

440.49 


_CYLi3__ 

433.41 


CYL -4 
431.38 


■'  EXT  GAS  TEMP  DEG. 

F EXT-1 

EXT-2 
-454. 00 

EXT -3 
922.96 

EXt-4  SfXT-l  SEXT-Z 

1104.7  1378.9  .1.374.7  

DCl  ff  m aO 

nti  p 

MANIFOLD  PRESSURE  - 28.497. — 

FNT.INE  OIL 

„EOILT 

188.79 

1 L !. 

191.57 

74.035 

DYNO  COMO. 

TORQUE 

RPM 

CYL. BACK  PRESSURE  - 29.486 



T A tDT 1 

TA1RT2  - — - 

L.NnuCTt  r.'l  *1R 

_ lAIRTl 

78.192 

1 A 1 K 1 <c 

78.360 

-1.7786 

75.570 

ORIFICE  AIR 

■“temp 
_ 79.367  _ 

DELT  AP 

3.0407 

■ 1 
CO 

o. 

1 1 

FLOW 

TELL  TEMP,_5» 79.278 


MEAT  FR  TEMP.*  94,672 


COOLER  TEMP  « 84.763 


;;-itll.A.LEHTS  PPfI  HTN^pr  n.T. 64^2/14 fcAMtii ^?kiLJbm^T6  Jni 

;;-i£A>tfLui^5  9m  tp  rt  ^pp  bo  .peg,  HyM-ov..- ^ . , 

" BAfiOMETl  IC  PRF SSU«E_?_2^ 3.6g _R AJE 3_HP^ ( 

CXWa-_liR IEMP p.ccc  


FAC  SgKlS 


FGH  C003 


COMB,  fuel 


REL-HUM 


JCEHP 

78,713 


80.813 


0.076040 


-gRfSS 

29.335 

PRESS 


2.9513 


HC  RATIO*  2.1?5ft 


- HPM_  PRESS  TOTAt 

*'A.“3  778.52  0.23993  14.744 

turbo  flow  FL0w“t'r6n  Fp“ip 

^*-114 — 60._8.84 59,  199  6.j0546 

3.8624  9867.4  1.5015  -12.330 

HUM!  01  TV  tn«0~VAP0R  CORRErrEoTHr” — 

—2. 1573 -JO.P.4953.9 123.  36 


-^-V.HEJ Eflil.__RATtO  R PM-l 

0.076016  1.1349  2431. 0~ 


WFT  COm^ction  FA^-OR  . 0.83138  EXHAUST  HOLE..  MT.  - 287o'oT 


RPM-2 

2431.9 


-T0R.9UL 

260.63 


8HP 

120.64 


-!iEA.suREP  cowc. 

■ CORRECTEO  <;ONC.  TO^wl?*Lctc 


Cn  DRY 

5.23820 

4.3550 


PER  CENT 
_C02  DRr_ 
16.356 
J3.598 


EXHAJSF  density  « 0.072506  EXHAUST'  FLOW  RATE'V 


115  57. 


_02  DRV 

0.13283 
„0, 11044 


FMISSfON  RATE 

-E^^  ULION MA  S S/MODE 

emission  MASS/RATEO  HP 
_MCOg  FMI5.7jjgj_ CYCLE  t 


-ilC 

0.54967  1.5243  36.540 

_0.04S806 0.127.02-  3.0450 

0.00028629  0.00079388  "O.OrtOSr 

lli068 52.925  45.313 


..EAL_.FuEL_A.IR__RAT  ID  ■ 0.075747  mc«c  Enr.  ...  _ ~ " 


LYL_Tlmp_jjes 


-CYL-l 

403.38 


FXT  GAS  TEMP  DEG.F  EXT-1 


OVNO  CONO. 


-liWUCTirN 


ORIFICE  AIR 


-_EQILI_ 

188.96 

TORQUE 

_263._46_ 

-IAIPTI  .. 
78.660 

~Tem’p 

- 79.80ft_ 


CYL-2 

415.32 

~~~EXT-2 
^45_4j00 

__SniLT 

141. 18 

~Tpm  ~ 
. _2368j8 

IAIRT2 

78.713 

DELTA P 
_0.  0742 Q7_ 


CFLL  TEMP.* Z9.2P7 


CYL-3 
428.  67 

~E)Tro~ 

842.79 

PILP 

72.927 


-58.041 

"ORFR 

-53.177 


_CYL -4 
427, li 

EXT -4  SEXT-T 

-U31,4 |332_.7_ 


SEXT-2 

J331.2 


-M  AN  I FOL  P_  PR_E  SSUR  E » 26.98 1 
CYL  . BACK  PR"ESSURy  ■ 29.429 


-.TAIRT2 

75.396 

FLOW 

277.15 


ill 

|r: 


, H E AT  FR  J..EM  P 3 85.9  2J 


CODLER  TEMP  3 83.797 


n.ftWI»..y  MTA P^fllOi CiBtEU—  - «fCJ!401/J,*-tUJ.»U5J45 ULlfm C003__  J?S_3?7i, 

LfAMnUT  ft  WTOC  -TO  CL  APP  80  DEG.  HUM»0I5 HJQ0i_*_5..Q000 WO*, JPM.S  *„.g 


•_  .EMOi^tl-riWING  » 25«QttO- 


J2£ili 


BAROMETRIC  PBF^UBE,  «_?9.  360, 


RATED  HP.«  160.03 


HC_  RAT  I CN_2tI2,50_ 


_JEJ*E. 


79.393 


0R7  flow VAPOR  FLOlil  .. PRES5._T9IAL- 

29.360  106.24  466.92  0.13649  14.534 


JIREiS-. 


■ CF.H- 


COMB.  FUEL 


TEMP 

J2L,Z<A. 


PRESS 

_5.A10I. 


DENSITY 

_44l8.51_ 


Turbo’flom  flow  tron  fpip 

_39.  541  . 38.  008  6.08l_9_ 


_xoQLi!iJi.jaJi: 


_IEMP. 

80.875 


.UOtLrHQDC DEUtHOQD FLOW  

2,8589  3.7808  9692,6  1.3728  -13,405 


«• 

R EL-HUM 

1 

l,37J»8 

2 

42.368. 

HUMIDITY 

2.0462 

f« 

E/A  DRY 

F/A  WET 

EQU.  RATJ.O, 

0.081401 

0.081377 

1.2149 

WET  CORRECTION  FACTOR  • 0, 

84241  EXHAUST  MOLE.  WT, 

at 

measured  X.ONCi_ 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

1797,5 

372.60 

7.0424D 

«e 

rr»RECTED  CONC. 

TO  WET  BASIS 

5.9325 

X'  H20  V~APOR  CORRECTED  HP 
0.046987, 67.073  


2351,2 


RPM-2 

2352.2 


T0»(}UE_ 

146.10 


8HR_  _ 
65  .405 


EXHAJSf  OENSlfy '»  0,071383  " 'EXHA’uST  FLOW  RATE  ■ 7075.4 


PER  CENT 

C02  DRV  02  DRY 

'14.998  ~ 0.11849 

.J2.634  0.099818_ 


_H£- 


_C0 


EMISSION  RATE 
. J Ml  SSI  ON  _ MA.SJSi^mOE 


EMISSION  MASS7RATED  HP 

* o^«U-S 


0.45657 
0.04565,7 

0.00028536 
15.019  - 


JJOR 

0.31372  30.474 

_0. 331372  3,0474 

0.00019607  0.019046 

13,012 45.348 


CAL.FUEl  AIR  RATIO  » 0.078743  PEAS.  FUEL  AIR  RATIO  » 0.081401 P1FF„!5JR_S.«8  CAL.  ,F/A_PERCJ|j!LT_^3,.26^^^ 


_C.YL  JE  Mg  J>Er.,F CYL-1 


347,72 


_CYL-2_ 

360.il 


_CYl-3 

358.30 


CYL-4 

357.34 


EXT  CAS  TEMP  DEG. 

F EXT-1 
794. 85 

EXT-2 

-454.00 

EXT-3 

930.46 

EXT-4 

963.23 

ENGINE  OIL 

EOILT 

SOILT 

OILP 

MANIFOl 

187.72 

175. 86 

72.707 

OYNO  COND. 

TORQUE 

137.49 

RPM 

230l.,Q_ 

CYL.BAI 

INDUCTION  AIR 

lAIRTl 

IAIRT2 

TAIATl 

TAIRT2 

79.367 

79.393 

-105.68 

75.680 

CRIFICE'AIR 

TEMP 

80.699 

OELTAP 

1.9863 

ORFP 

53.275 

FLOW 

1972.0 

CELL  TFMP,  * 80 

,434  

HEATEP 

temp  ■ 97.037 

1 

SEAT- 1 
1173.4 


SEXT-2 

1175.2 


MAN  I FOLD  ,PRE  SSURF.  » 18.520 


CYlVbACK  pressure  ■ 29.419 


COOLER  TEMP  » 85.073. 


I 


50  & 


■ , • I • 

Wi>SA-LiEWIS  PKgLIHlNARY  D>T/>  04/13/76  CADDgtl  REC  fAC.  16*1? g.g*<  COOl «01_3175 

/ . I ■ 

LPANOUT  BTDC  TO  CL  APP  80  PgG.  HUM«Ot MODE  ■ 3.0000 N0»  SONS  ■ 5 


ENGINE  TIMING  - 25.300 PEG.'' BARPMEn  1C  PRES.*~*-JRE  » .29, 3 50 R ATE 3 60.00 HC  .RAT J.O;_2 «i.2.5 0 

, i 


COMB.  ATR 

fc  1*  VV 

TEMP 

PRESS 

CFM 

i/iRY'  FLOW 

i 

VAPOR  FLOW. 

PRESS  TOTAL 

80.337 

29.339 

212.90 

958. 96 

0.30268 

14.903 

COMB.  FUEL 

TEMP 

71.010 

PRESS 

5.4554 

DENSITY 

44.885 

TURBO  FLOW 
76.574  . 

FLPW  TRON 
74.404 

FPIP 

6.0858 

rnni  imp  air  temp 

UDFL-HODD  DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

82.398 

2.9298 

3.9186 

9626.9 

1.4738 

-11.770 

R EL-HUM 

1 

L,573a. 

2 

52.285 

HUMIDITY 

2.2094 

X H20  VAPOR  CORRECTED  HP 
0.050735  154.98  . . 

ENG-  rnwn. 

EZl  DRY 

F/A  MET 

EQU.  RAllIL  RPH-1 

RPM-2 

I 

TORQUE  BHP 

0.077588 

0.077564 

1.1580 

2697.1 

2698  .5 

288.05  147.92 

MET  CORRECTION  FACTOR  > 0. 

83557  EXHAUST  mqLE.  NT. 

« 27,875 

EXHAUST  DENSITY  « 0.072176 

EXHAUST 

FLOW  RATE  ■ 

14321. 

MEASURED  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT  ■ 
C02  DRY 

02  DRY 

CA 

o 

CORRECTED  CONC. 

1290.9  661.79 

TO  HFT  BASIS 

5. 5935D 
4.6738 

16.150 

13.495 

0.096130 

0.080323 

VJ 

HC 

NOX 

CO 

EMISSION  RATE 
EMISSION  MASS/MDDE 

0.66372 

0.0033186 

1.1278 

0.0056392 

48.595 

0.24298 

EMISSION  MASS/RATEO  HP 
MODE  EMIS./STD.  CYCLE  * 

2.0741E-05 

1.0916 

3.5245E-05 

2.3497 

0.0015186 

3.6157 

CAL.FllEt  AIR  RATIO  . 0.075931  MEAS.  FUEL  AIR  RATIO 

« 0.077588 

DIFF  MEAS 

CAL.  f/A  PERCENT 

—2.1361 

CYt  TEMP  OEG.E 

CVL-1 

CYL-2 

CYL-3 

CYL-4 

615.17 

436.20 

428.24 

422.04 

EXT  GAS  TEMP  DEG 

.F  EXT-l 
946.76 

EXT-2 

-454.00 

EXT-3 

1026.0 

EXT-4 

1107.9 

SEXT-1 

1369.6 

SFXT-2 

1365.2 

ENGINE  OIL 

eciilt 

SOILT 

OILP 

manifold  pressure  * 28. 

454 

166.05 

212.51 

74.451 

OYNO  CONO. 

TORQUE 
289, 86 

RPM 

2627.3 

CYL.BACK  PRESSURE  « 29. 

464 

INDUCTION  AIR 

lAIRTl 

I AIRT2 

TAIRTl 

TA  IRT2 

80.214 

80.337 

-51.510 

75.951 

drifice.  air 

TEMP 

ei,738_ 

OELTAP 

2.0028 

ORFP 
53.411  „ 

FLOW 
1977.8  . 

CELL  TEMP.  » 81 

.033 „ 

,HEATER,TEMP.  = 06.130 

COOLER 

TEMP  ■ 83, 

469 

• 

MELIHIN/IRY  P»T» QV»/7fe g*OPgIl-- 

BOCi. 


» LgAWOUT  arnc  to  cl  app  80  .DEG._iilij!«fl3 

..  FWCIWg  TIMIWC  ■ 25.aOQ HEIu i_: — BAHOHET^IC  eRE.5$.UI^— » 29..35P 


REC  0»/13/T6  ILV37jA»iiSfc- 

j^,0j}P0 NP.  SC4NS  ■ S 


FAC  51*15 FCM  C003  *PG  32T6 


TEMP 


79.614 


PRESS 

29.347 


CFM 


174. 26 


PRY  FLOW 
775.46 


RATE?  HP.«  160.PP_ 

VAPOR  FIOV  PRESS  TOTAL 
■■(6^24022  14.723 


HC  RATIO" _2_. J.250. 


FUEL 


TEMP 


PRESS 

_5.47J2. 


DENSITY 

_44.».896_ 


turbo'floh  flow  tron 
61.502 56.938 


FPIP 

6.0399 


jCQCLlNCLAUL 


_TEKE 

81.835 


JlDEL-rHOflU DE.L-HQDB 


2.9198 


3.8013 


FLOW.. 
9808.  1 


REL-HUM. 

1.4632 


OEM-POIMT 

-12.270 


R EL-HUM 


_l.-4632_ 


2 

_64. 186- 


humidity 

_2*168.4_ 


*~H20  VAPOR  CORRECTED  HP 
_0.  049  795 123.55 


" EKG*_t£»Dj 


_E/A  DRY EiA-«EI EQU...  RmQ_.RPM-l  R^-2  TORQUE 

0.076004  0.075981  1.1344  2434.2  2435.6  260.48  120.73 


MET  CORRECTION  FACTOR  ■ 0.83169 


EXHAUST  MOLE.  MT.  « 28.006 


exhaust  OEVS'iTY'  » 0.072514  EXHAUST  FLOW  RATE  ■ IISIO. 


_MEA5URJEP_C0Nt, 


CORRECTED  CONC.  TO  WET  BASIS 


PART  PER  MILLION  WET 

h;  ppm ^NnX„PPM_ 

1328.5'  1144.1 


CO  DRY 
5.  18970' 
4.3163 


-Nnx 


PER  CFNT 
C02  DRY 
16.423 
13.659 

cn 


02  DRY 

0.14961 

0.1^443 


cC 


EMISSION  RATE 

-f  M LiSiON_MA  SS/JHQOI 

« EMISSION  MASS/RATED  HP 
MTOE.  EMIS./STO.  CYCLE  f. 


_HC. - - 

0.54896  1.5671  36.068 

0.045747 0,1305? 3.0057_.. 

0.00028592  0.00081619  0.018765 

15.048 54.«4.1_2 ,44.727  . 


I C_*L...FUJL  _*JfL  RATIQ.  "-.P.PISiZJ MEAS.  FUEL  A.I?  JATjp  - 0.076004 PIFF 


tn.  temp  , 0E6.  F_._ 

CYL-1 

CYL-2  _ 

CYL-3 

CYL-4 

400.59 

414,25 

426. 94 

427.14 

1 

EXT  GAS  T5MP  DEG 

.F  EXT-1 
1546.8  ’ 

EXT-2 

-454. 00 

EXT-3 

?04._83 

EXT -4 
1172.3 

FNGINF  OIL 

1 

EOILT 

SniLT 

OILP 

manifold 

188.78 

213.78 

72.823 

'"CYL.BACK 

DYNO  COND. 

TOROUF 
246.44 

RPM 

2379.7 

0 

_INnuCTIPN  AIR 

. 1 

lAIRTl 

UIRT2  _ 

TAIRTl 

TA  IRT2 

79.552 

79.614 

-32.680 

75.918 

ORIFICE  AU» 

TEMP 

_„8l,262 

OELTAP 

1.0718 

ORFP 

53.524 

FLOW 

1461.5 

' — - -I 

SEXT-1 

1329,8 


SEXT-2 

1327.6 


CELL  TFHP.  ■ 80^425 


HEATFR  TEMP  « 86.019, 


COOLER  TEMP  « 83. 832 


c'.'fC  DPCI  tmtNARV  DATA  04/13/76  CAOCEII 

RFC  04/13/76  llt41 138.274 

FAC 

SEX 15  PGM 

C.003 

RDG  3277 

a-* 

Tn  n ADD  AA 

rtFR.  MIIMsOS 

MODE  > 5.0000 

NO.  SCANS  - 5 

- -LgArJfJUI- .Z>  g lUV._ 

ly  VL^  mrr  o.v_ 

«noA 

npr..  ' BAROMETRIC  PRESSURE  « 29.350. RATE3  HP..*_160aJW 

HC  BAT! 0»  2.1250 

^ It 1 r«  w — 1.  A j j » rtf V# 

rnMA.  AIR 

TEMP 

PRESS 

r.FM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL. 

77.979 

29.346 

106.33 

467i40 

0.14070  14.537 

COMB.  FUEL 

TEMP 
71 .5fll 

PRESS 

5.5704 

DENSITY 

44.870 

TURBO  FLOW 
40,383 

FLOW  IRON  FPIP 

38.161  6.1032 

rnoi  fMi:  4tn 

TFMP 

UDEL-HOOO 

OEL-HOOO 

FLOW 

REL-HUM  OEW-PniNT 

79.358 

2.9151 

3.7390 

9799.2 

i.4813  -12.935 

B EL-HUM 

1 

1.4013 

2 

44.330 

HUMIDITY  1 

2.1071 

! H20  VAPOR 
0.048386 

CORRECTED  HP 
66.709 

P/A  ARV 

F/A  WET 

FOU-  P.ATIO 

RPM-l 

RPM-2  TORQUE 

BHP 

0.001644 

0.081620 

1.2186 

2353.7 

2355.2  145.39 

65.158 

WET  CORRECTION 

FACTOR  - 0.84261  EXHAUST  MOLE.  WT, 

• 27,550 

EXHAUST  DENSITY  • 0.071333 

EXHAUST  PLOW 

RATE 

• 7089.3 

RAPT  PER  MILLION  MET 

U**  DDM  MflV  PPM 

CO  DRV 

PER  CENT 
C02  DRV 

02  DRY 

O 

PCA^UKCi;  W.VEtW 

rf^ooerrcr^  rnur. 

1828.2 

rn  UPT  AACfP 

372.64 

7.17940 

6.0494 

14.977 
12.620  

0.15272 

0.12868 

Hr 

- NOX 

XO 

EMISSION  RATE 

3.46528 
A.  A4fi47A 

0.31437 

0.031437 

31.135 

3.1135 

• 

EMISSION  MASS/RAirio  HP 
MODE  EMIS./STO.  CYCLE  t 

"b. 00029080 
15..305 

f0;00019648 

13.099 

0.019460 

46.332 

a 



_E*L£fU?LA*R  10  » 0.078B66 HEAS.  f=UEL  *1  R_RA T10_f  .0. OBI DI FF.  MgASjL^  CAL.  F^A  PEBCENJ  »-3«.»Q.3S^ 


_C  Yl . . TE  MF  ,.P  E G,.F„.  ^_C  Y Lt  L 


33S.26 


_CYL-2 

351.22 


_CYL-3 

351.34 


CYL-4 

349.05 


FXT  GAS  TEMP  OEG.F  FXT-1  EXT-2  EXT-3 

L046»l rA54._00. 1037.  5 


EXT-4 

908.40 


SEXT-l 

1150.2 


SEXT-2 

1159.4 


ENG  INF  nit 


EniLT_ 

107.10 


SOILT„ 
104. 14 


OHP 

72.555 


MANIFOLD  PRESSURE  ■„18.4,92 


-w-ffl- 


OYNO  CONO. 


TORQUE 


RPM 


CYL.BACK  Pl^SSURE  » 29.447 


inouction  air 


ORiriCE  AIR 


150.Q6 

2294.3 

ia^ti 

I AIRT2 

TAIRTl 

TAIRT2 

77j\935 

! 1 

77.979 

-24.S80 

75.680 

TEMP 

DELT AP 

ORFP 

FLOW 

79.614 

2.  03  76 

53.054 

1997.9 

^ 


, CELL  TFMP..  = .„7J.430 


HEATER  TJMP„=  97,050 


COOLER  TEMP  = 84.160 


•ANOUT  ?S  BTPC 


CNGINE  TIMIN6 


COMB.  FUEL 


P EL-HUH 


«EC  0»/l 3/T6  12»S»»28.96» 


FAC  SEX I 5 


ROG  3278 


APP  80  PEG.  HUH«Ot ^ MODE  - 3.0000  __ 

JO  DEG.  ’ BAROMETRIC  PRESSURE  « 29«320 


?S.000 

TEMP 

79.755 


80.998 


DEG.  ’ 

PSES5— 

. 29.301 

PRESS 
5.43L1.8_ 


NO . SCANS  - 5 
, RATEO  HP.*  160.00 


HC  RATIO*  2.1250 


CFM ORV  FLOW VAPOR  FLOW  PRESS  TOTAL 

213.52  '960;00  ' 0.25067  16.880 

density  TURB0“F\(Si~>L0H  TrON  FpIp 

_66,.803 73.  698 70.  566 ^6.1 077 


_U0E.LrHJ»ilQ__01LrHnQQ FLOW 

2.9706  3.9020  9903.2 


_RFL-HUM 

1.2399 


_DEW-P0L9T_ 

•16.811 


HUMIOITY 

„I.fl266._ 


t H20  VAPOR  CORRECTED  HP 
0.061960 156.67  


F/A  DRY  F/a  NFl E9U._BATJ-i3_«PH-l RPM-2  ^TOROUE.. 

0.073686  0.073666  1.0968  2698.2  2699.3  290.69 


BHP  

169.26 


wet  correction  factor  » 0.82827 


EXHAUST  MOLE.  WT.  * 28.217 


EXHAJST  OEYSifY  * 0.073060  EXHAUST  FLOW  RATE  ■ 16108. 


PART  PER  MILLION  WET 


1103.8 
1 WPT  BAS 


iLn8_ePM_ 

1127.3 


PER  CENT 

CO  ORY C02  DRY 02  DRY... 

3.8695  17.669  0.16955 

3.  1886 16.618. p.l2387__ 


EMISSION  RATE 

^ H I S SI  ON  _MA5  S/JSODf 

EMISSION  MASS/RATED  HP 
MODE  EMI S. /STD.  CYCLE  t 


.HC ND-X CO  . 

0.55909  1.8927  32.659 

Q. 0027956  0.0096635  0.16329 

"1.7671E-05  5.9167F-05  0.0010206 

0.919  55 3.9631 2.6300 


.CAL  .FUEl  AIR  RATIO  * 0.072763  MEAS.  FUEL  A1 R RATIO  * 0.073686 JPl.FF  MEAS..C  CAL.  F/A  PEeCEj»'_f:;ilj^iO^ 


.cyl_temelj?lg.e. 


_G3LL^^l__ 

630.16 


EXT  GAS  TEMP  DEG.F  EXT-1 
901.37 


ENGINE  PI  I 


OYNO  COND. 


INDUCTION  AIR 


_eoilt_ 

150.27 

TORQUE 
.296. 62_ 

lATPTl 

79.658 


CYL-2  _ 
663.56 

"Txf^2~ 

-68.006 

__SOILT_ 

226.22 

RPM 

_2661,.9_ 

_IA1RT2_ 

79.755 


_CYL=3__ 
636. 85 

~E'xf^3“ 

871.22 

JJILP 

75.596 


TAIRTL 
8.03  96 


_CYL-6 

637.56 

'EXT-V"' 

1007.3 


SEXT-1 

1368.3 


SEXT-2 

1358.6 


MANIFOLD  PRESSURE  ■ 28.318 


CYL.BACK  PRESSURE  » 29.679 


JTAIRT2 

76.126 


ORIFICF'AIR 


TEMP 
83. 172^ 


OELTAP 

2.9639 


ORFP, 

53.225 


FLOW 

2376.5 


CELL  TEMP. 


HEATER  TEMP  = 86.737 


COOLER  TEMP  _*  80.  223_ 


M 

it 

NASA-LEWIS 

PRELI9INARV 

-24X4 04/13/76 CAODEll  REC  04/13/76  12:57i36.719 

FAC  ^FVlit  DRH  rnna 

<B 

LEANOUT  BTpf 

■ TO  CL  APP  BO 

DEG.  HUM«OX 

MODE  ■ 4.0000  NO.  SCANS  ■ 5 

<1 

- ENCINE  TIMIM, 

- 25.000 

PEO«  ^ RARDMETUC  PBES$URF.«  29.320  RATE3  HP.-  160.00 

HC 

RATfOs  7-194n 

Bf 

CnMH.  AtR 

TEJIP 

PRE.S5 

CFM 

DRV.  FLOW...  _ .VAPOR  FLOW  PRESS  TOTAL 

(1 

79.949 

29.281 

179.01 

797*-36  0.20201  14.727 

-• 

COHB»  • uti. 

TEMP 

73.529 

PRESS 

5.4818 

DENSITY 

44.818 

lURBO  FLOW  FLOW  TRON  FPIP 

57.908  57-153  6.0483 

«• 

COOLING  AtR 

TEMP 

UPEL^HOOO 

_ DEL-HDOO 

FLOW  REL-HUM  DEW-POINT 

' 

'■  — 

t* 

/ 81.333 

2,9870 

3.8879 

9934.2  1.1840  -15.416 

-■ 

’ — - 

P EL—HUM 

1 

Uia40  , 

2 

_55.  493 

HUMIDITY 

_JL..7734 

t H20  VAPOR  CORRECTED  HP 
.0.040724  123.47 

fr 

__ENr,^  COND. 

F/A  DRY 

F/.A.  MET 

_EQU.t_R.AU_CL_RPM-l  RPM-2  TORQUE 

BHP 

0*07 1678 

0.071660 

I. 0698 

2433.8  2435.0  260.29 

120.62 

- 

tc 

WET  CORRECTION 

FACTOR  » 0. 

82204  EXHAUST  MOLE.  MT 

. * 28.371  EXHA-JSf  DENSITY  • 0.073460 

EXHAUST  FLOW  RATE  • 

11635. 

It 

MEASURED  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 

C02  DRY  02  DRY 

‘A 

tc 

CORRECTED  CONC. 

979.40 
TO  WET  BASIS 

1807.8 

3.  8202 
3.1403 

17.515  0.30523 

■14.398  0.25091 

f; 

HC 

NOX 

CO 

J 

•C 

CFlbMUN  KATP 

-EMLSSinN  MASS/HDDE 

0.40909 
_0. .03.4.091 

2.5030 
_0, 20858 

26.527 
2.2106 

%t 

WA55/RATcO  HP 

-Mdoe  ehis./std.  cycle  x 

0.00021307 

_11.?14 

0.0013036 

86.910 

0.013816 

32.895 

‘•‘  

-tAL  . fiiEL_AlR  PATIO  » 0.07232A  ME  AS.  EUl 

EL_AIR_.RA.Tin_v  0.071678 DIFF  MEAS.6  CAL.  F/A  PERCENT  * 

0.90108 

V 

JLyL_TeMp_QEc;,E_ 

....  CYt-l 

CYL-2 

CYl-3 

CYL-4 

w' 

f* 

407.83 

418.02 

4n.03 

420.48 

‘*  

cAi  i>A5  irwK  UK<f«h  EaT-1 

L^50_,I 

EXT-2 
-454. 00 

EXT -3 
1021.3 

EXT-4  SEXT-1  SEXf-2 

1173.7  1342.3  1336.5 

•1 

-iJiniNE  OIL 

..EOILT 

SnjLT 

niLP 

__MANIFOLD  PRESSURE  » 27.131 

- 

184. 12 

2 55®  56 

73.083 

t» 

UYNO  CflNn* 

TORQUE 

264.53 

RPH 

2356.4 

CYL.BACK  PRESSURE  * 29.439 

Cl 

INDICTION  AIR 

lAIRTl 

IAIRT2 

TAIRTl 

TA  IRT2 

‘* 

79. 878 

fV.949  -75.064 

75.601 

s-^ 

• 

ORlFICc  I^IR 

TEMP 

83.647 

DELTAP 
2.  0409 

ORFP 

53.351 

FLOW 

1992.0 



CELL  TEMP.  * 79.622 

_HEAT  ER  TEMP 

= 83.066 

. COOLER  TEMP  - 79.015 

. . 



— 

- — .. 

npfl.  HUM«0» 


- COMB.  >1R. TE.M] 


j^pnPt  t BEC.  O4/J3Z7^l3  LP0sjy!iI9S 

mode  « S #00.00 NP_»_SCftjlS  ».  j 

1C  PRC$SUBE._«  29.320 RATE3. 


FAC  SEX15 ?G!L 

HC  RAT !0*_2.,  1290 


PGM  C003  RDG  3280 


TE.M^ 

80.593 


J>.RE.SS„ 

29.325 


n COMB.  FUEL  temp  PI 

15-.12fl 5- 

- CPPLlttC-AIB. ^TE  MR^ M 

. 81.782  3 

1 REL-HUH  I 

„ 1^8  22 A 

» pMG.  rnwn.  F/A_DRY 1 

„ 0.077579  0 

» wet  correction  factor  - 0.B392A 


PRESS 


_£FH 

106.65 

DENSITY 

_Vt,7JA— 


DRY  FLOW 
6674  76 


_VAPOR  Fl Oil  . . PRESS.  TJJTW,. 
0.11231  16.512 


TURBO  flow  ■ FLOvi  TRON  FPIP 
.38.  818 3.6.  2 89 ^6.1378 

pi  OM  REL-HUM DEM-Pn.IJiT.. 

OOTI.7  1.0827  -16.631 


.TEMP 

81.782 

UlJt:L-nUUU- 

3,0072 

3.8320 

9971.7 

1.0827 

1 

) .0877 

2 

69,7-1-7 

HUMIDITY 
1,6808. 

t" H20  VAPOR 
_ 0.038596. 

CORr cCI tU 
_67.107 

C/A  DRY 

F/A  WET 

E9U,...RATItL_RPM-l  

RPM- 2 

6*077579 

0.077560 

1.1579 

2351.3 

2352.2 

TORQUE ^BHP 

165.97  65.351 


iSaWSTTfoTETTiTri  2T..W --  OrvsrTi-rXoTjlT.  E5H.UST  FLOW 


~ PART  PER  MILLION  WET 

Ji£8SyR10_CG5«L. N0J_JEM |_a.eR.Y. 

C OP ocfTPn  roNC.  TO  MET  BASIS A^9^_ 


PFR  CENT 
C02  DRY... 
16.616 
13.963._, 


_02  DRY  _ 
0.15136 
0.12702_ 


EMISSION  RATE 

EMI  SSION_MA.S.S/[MEOI 

EMISSION  MASS/RATEO  HP 
mode  FMTS./STD.  CYCLE  X 


HC 

0.39231 

0.039231 

0.00026519 
12.905 


0.59076  21.777 

_0. 059076 2.1777.... 

0.00036921  0.013611 

26.616 32.607_.. 


t C VL_TEMP_DE&.f C_YLjil_ 

. 358.99 

= eITFgas  temp  orG.'F  EXT-1 
^ 9.60#iia_ 

» Fwr.TNE  OIL EQ ILI_ 

177.67 


OYNO  CONO.  TO 

lA 

I Nmir.TinN  air  I a 

— ' 80 

ORIFICE*  AIR  TE 

86 

CELL  TEMP.  .» JL0.366 


TORQUE 

.IA9,Q3_ 


lAIRTl 
80. 593 

TEMP 
86. 130. 


CYL-2 

363. 17 

EXT- 2 
.jn656tQ0_ 

SPILT  __ 
186.50 

RPM 

2308,6_ 

_ IAIRT2_ 
80.593 

deItaF 

2.0266_ 


_CYLjO 

369.78 

■"EXf-'S 

_np7,6._. 

niLP 

73.211 


_ TAIRTl 
-75.593 

~OR?P 

53.25L 


_CYL-6 

368.25 

“fXT-6' 

1007.3 


SEXT- 1 
1190.1. 


SEXT-2 

115D..3_ 


J1  AN  I FOLD.  PRESSUR  E « 18..63.2_ 
■ CYL . BACK  PRFSSURE  «“297 379 


TAIRT2 

76.013 

FLOW 

_ 1986.6,. 


HEATER  T_E.M.P..=  8.2.678 


COOLER  TEMP  » 79.921 


t IS 


NAS*-LEWIS 


PBCLlMtNARY  DATA 


LgANOUT  25  BTOC  TO  CL  APP  80  DEG.  HUW»0t 


04/13/76  CAOOETI  R EC,  04/13/76  13814s  19.746 

MODE  » 3.0000 NO.  SCANS  » 5 


EAC  SEX  IS 


PGM  C003 


RDG  3281 


/- 


LNfilNEjr  I M|NG.-»-.23-«Q.QQ_ 


-PEG,1 


BAROHem:  pres  sure . 29.  320_ 


.RATED  HP.»  160.00 


HC  RATIO-  2.1250 


H 

n 

80.47S 

29.318 

211.73 

949;  75 

0.27402 

14.869 

n 

.< 

COMB.  FUEL 

TEMP 

PRESS 

5.4581 

DENSITY 

44.860 

TURBO  FLOW 
70.674 

FLOW  TRON 
69.  41 2 

FPIP 

6.0780 

n 

m 

.COOLING  AIR 

TEMP 

UDELrH0J3.Q_ 

_PELrH0fl0 

Flow 

REL-HUM 

DEW-POINT 

•• 

82.697 

2.9239 

3.9205 

9815.9 

1.3380 

-13.250 

R EL-HUH 

1 

1.  3340 

2 

22.086 

HUMIDITY 

2.0196 

t H20  VAPOR 
0.046377 

CORRECTED  HP 
152.98 

t* 

• E,f«l._£ONI),. 

E/a_.hr.y_ 

F/A  WE.l 

_,Eqil.  RATIO 

RPM-1 

RPM-2 

TORQUE  BHP 

^ *• 

0.073084 

0.073063 

1.0908 

2692.0 

2693.5 

284.60  145.88 

e» 

AC 

WET  CORRECTION 

FACTOR  = 0, 

82379  EXHAUST  MOLF.  HT. 

= 28.251 

EXHAUST  DENSITY  - 0.073148 

EXHAUST  FLOW  RATE  - 

13936. 

K 

U 

MEASURED  CONC. 

PART  PEP 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PFR  CENT 
C02  DRY 

02  DRY 

w • 

IT 

CORRECTED  CONC. 

1134.1  902.79 

TO  WET  BASIS 

4.0183 

3.3103 

17.454 

14.378 

0.083328 

0.068645 

• 

ft 

NC. 

NOX 

CO 

3 * 

EMISSION  RATE 
_.£MISSION  MAS S/MOO E 

0.56742 
Q. 0028371 

1.4972 
Q. 0074861 

33.493 

0.16746 

MODE  EMIS./STD.  CYCLE  t 


_Q.2332.6_ 


3.1192 


2.4920 


“ .CAl.  .EUEL  AIR  .R  Aljn  = 0.073210 

“ £ yi.  _TE.MP  JJEC.  F. C YLrl. 


3 E AS.  FUEL  A I R . R A.T  10. 
CYL-3 


439.39 


CYL-2 


443. 06 


_-_.0.073084. 

CYL  -4 
444.42 


DIFF  HEA5.C  CAL.  FVA  PERCENT  « 0.17135 


2Z 

te 

FXT  GAS  TFMP 

DEG.F  EXT-1 
’'96  1.39 

FXT-2 
-240. 33 

EXT-3 
1289. 1 

EXT-4 

1173.7 

u 

-£N&1M_DLL 

> 

-EOILT  . 

SniLT 

OILP 

MANIFOL 

188.68 

228.72 

73.987 

DYNO  COHD. 

TORQUE 

2T6,J8_ 

RPM 

2623.8 

CYL.BAC 

INDUCTION  AIR 

I A I RT  1 

1 AIRT2 

TAIRTl 

TA  IRT2 

80.355 

80.478 

-104.75 

76.979 

CRIFICE'  AIR 

TEMP 

DELT AP 

ORFO 

FLOW 

— 



83.084 

2. 0153 

53.265 

1981.2 

SEXT-l 

1420.2 


SEXT-2 

1415.6 


O o 
o §-  • 


HEAT  FR  TEMP  = H2 .116 


COOLER  TE  MP  _=  81,  021 


__.CELL  TEMP.  .?._I9.,773 


FACSEXIS 


HOG  32B2 




81.333 

29.275 

182.11 

808.78 

COMB.  FUEL 

TEMP 

72.515 

PRESS 

5.4962 

DENSITY 

44.345 

TURBO  FLOW 
59,851 

CnOLING  AIR 

TEMP 

UOELrHQaQ nFJL-H.OQlL_ 

...FLOW 

83.286 

2.9815 

3.8779 

9923.9 

RPC  04/13/76  13U7t2».397 

4.0000  NO.  SCANS  ■ 5 

» .29,310 R4TPP  HP.«  160.00 

FL0W_  VAPOR  FLOW  PRESS  TOTAL 
78  0.23676  14.733 


PGM  C003 


HC  RATTO»  2.1250 


REL-HUM 


2 

.20.662 


.2.Q't92 


.59.220  _ 

REL-HUM 

1.3082 


0.047056 124.13 


0.073221  0 

MET  CORRECTION  FACTOR  » 0.82986 


F7A  WET EQU,.J»A_T10_  RPM-1  . 

6.073199  1.0928  2437.5 


RPP-2 
2438. 8 


.6.0945 

OEH-POIIIT 

•13»165 


TORQUE 

260.86 


BHP 

121.07 


exhaust  mile.  WT.  ■ 28.239 


EXHAUST  OENsTtV  ■ 0.073118 


EXHAUST  FLOW  RATE  ■ 11874. 


PART  PER  MILLION  MET 

_ME6SU«£n.iQ!lt. HC.-PeM .NOX.  J^PM  _ 

962.80  1869.9 

CORRECTED  CQNC.  TO  WET  BASIS 


emission  RATE 

_EM  f SS  ION NRSS/MOOE 

EMISSION  MASS/RATEO  HP 
MODE  EMIS./STD.  CYCLE  X_ 


_HC 

0.41043 
_g. 034201 


PER  CENT 

C3  DRY C02  DRY . 02  DRY 

4.0515  17.261  0.33679 

3.3622 14.324  P«7794? 

NOX  CO  


JIOJL  

2.6423 

_0.2201_9_ 


0.00021377  0.0013762 


LU251. 


91.745 


28.985 

2.4154 

0.015096 

35.944 


C4L.FUPL  AIR  RATIO  » 0. 072632  MEAS . FUEL  AIR  RATIO  ■ 0.073221 DIFF  MEAS.C  CAL.  F/A  PERCE_NT_?:ig,8p411_ 

XYl_lEMP  i)EG^^  i CYL-1 CTL-2 CYLrl CYL-4  

408.97  ' — 


EXT  GAS  TEMP  0E6.F  EXT- I 
1<LQ4,7. 


ENGINE  OIL 


DYNO  COND. 


ED  ILX._ 
188.85 


TORQUE 

^63,g2_ 

.iajrtl 

81.289 


__CYL-2 

420.03 

"”ext^ 

_=4 54,00 

__SOILT 

207.36 


RPM 

_2.318._a 

_ IAIRT2^ 

81.333 


C.YL-3_ 
426. 20 

1XT-3 

_l22?...i_ 

_pi LP 

72.719 


_T*LR_tL 

-45.512 


CYL-4 

424.10 

“E  XT -4 ' 
1420.4 


SEXT-1 

1376,?.. 


SEXT-2 

1375.1 


MANIFOLD  PRESSURE  « 27.388 . 


CYL.BACK  PRESSURE  • 29.424 


_TAIRT2 

77.397 


..  ORIFICE  4JR  temp  DELTAP  ORFP  FLOW 

. 83,559 0, 057506  53.230 223.  54 

! CELL  TFMP.  « 80.716 HEATER  TEMP  « 82.109  COOLER  TEMP  » 81,_5P_0_ 


WfSi 


IIIMlWIlWHJIJIliyiim 


NASA-Lt^WlS 

PRELIMINARY 

OATA  06/13/76  CAODEI I REC  06/13/76  13:20*12.163 

FAC  SEX15  PGM  C003  ROG  3283 

L FANOUT  ?5  BTOC  TO  CL  APP  80  DEC,  HUM^OT 

MODE  - 5.0000  NO.  SCANS  - 5 

ENGINE  TIMING 

m 25.000 

DEG.  ' BAROMETRIC  PRESSURE  » 29.310  RATED 

HP.>  160.00 

K 

RATIO*  2.1250 

C0M8.  AIR 

TEMP 

PRESS 

CEM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

82.011 

29.311 

105.90 

662^82 

0.12061 

16.507 

COMB.  FUEL 

TEMP 

75.012 

PRESS 

5.5968 

DENSITY 

66.779 

TURBO  FLOW 
37.360 

FLOW  TRON 
35.299 

FPIP 

6.1932 

COOLING  AIR 

TEMP 

UOEL-HOOO 

OEL-Honn 

FLOW 

RFL-HUM 

DEW-POINT 

- 

83.752 

2.9378 

3.8181 

9862.0 

1.1200 

-15.261 

PEL-HUM 

1 

1.1200 

2 

67.903 

HUMIDITY 

1.8212 

t H20  VAPOR 
0.061821 

CORRECTED  HP 
67.627 

FKG.  coiyj. 

F/A  DRY 

F/A  WET 

EOU.  PATIO  PPM-1 

RPM-2 

TORQUE 

BHP 

0.076268 

0.076269 

1.1383 

2351.9 

2352.8 

166.38 

65.550 

WET  CORRECTION 

FACTOR  = 0. 

83110  EXHAUST  M3LE.  WT. 

« 27.986 

EXHAUST  DENSITY  » 0.072657 

EXHAUST  FLOW  RATE  « 6876.3 

measured  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
SOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

LA 

CORRECTED  CQNC 

1685.7  693.81 

. TO  WET  BASIS 

5,23210 

6.3686 

16.537 

13.766 

0.12703 

0.10558 

L/) 

• 

HC 

NOX 

CD 

• EMISSION  RATE 

EMISSION  MASS/MODE 

0.36677 

0.036677 

0.56773 

0.056773 

21.708 
2, 1708 

EMISSION  MASS/RATEO  HP 
MODE  FMIS./STD.  CYCLE  X 

0.00022923 

12.065 

0.30035683 
23,  655 

0.013567 

32.306 

CAL-FUEL  AIR  RATIO  » 0.075258  MEAS.  FUEL  AIR  RATIO 

■ 0.076268 

OIFF  MEAS 

.t  CAL.  F/4  PERCENT 

— 1.3265 

CVL  TEMP  OEG.F 

CYL-1 

CYL-2 

CYL-3 

CYL-6 

359.87 

366.51 

368.76 

370.77 

EXT  GAS  TEMP  OEG.F  EXT-l 
1550.6 

EXT-2 

-656.00 

EXT-3 

1317.6 

EXT-6 

1182.7 

SEXT-1 

1221.1 

S EXT-2 
1223.6 

ENGINE  OIL 

EOILT 

SOILT 

OILP 

MANIFOLD  PRESSURE  « 18. 

578 

183.06 

265.26 

72.239 

OYNO  CONO. 

TORQUE 

139.76 

RPM 

2301.5 

CYL.BACK  PRESSURE  * 29. 

360 

INOUCTION  AIR 

lAIRTl 

IMPT2 

TAIRTl 

TAIRT2 

82  .020 

82.011 

-109. 18 

77.763 

ORIFICE  AIR 

TEMP 

83.963 

OELTAP 

1.0707 

ORFP 

53.287 

FLOW 

1657.2 

CELL  TEMP,  s 

81.612 

HEATER  TEMP 

= 82.067 

COOLER  TEMP  » 81. 

909 

NASAH.*~V«IS  l»Wgt!M  INARY  DATA  0*/ 1 
LEANOUT  29  BTOC  TO  CL  APP  80  DEG  HUM»Ot_ 
E NG f NE  T I M I NG  - 25.000. PEG.' J 1 


04/  13/76  CAODEIt  _ PVJ  3/ 76_ljJ  *^2.3  3 


PGH  C003 


MODE  - 3.0000 


OEG.'  ' BAROHETR  !C  PR  ESSURE.  « 29.310 


COWB.  AIR 


foFB.  FUtr 


root  ING_,AIR_ 


PEt-HUM 


_ENG.  CW!P. 


_TEMP 

80.020 

Tepp 

70.466 

TEMP 

82.269 


.1.2348  _ 

F/4  rWY 
0.070612 


PRESS 

29.301 


5.4761 


CEH 

211.54 

■bCNSm 

44.399 


NO.  SCANS  » 5 

) 3ATE0  HP.^  

VAPOR  FLOM_PRE^S  TOJTAL 

0.24832  ■ 14.858 


HC  RATIO*  2.125C 


DRY  Eton  VAPOR  FLOW  PRESS  1 

94^.04  0.24832  14.858 

■"T  URB  0~F  £Oir~F  LOtTT  RON  PP  IP 

69.285  66.802 


UDE  L-HPpp DE  LrHppp_ 

'3.010'i  ‘ 3. '8630 


FLOW 

9977.4 


REL-HUM 

1.2348 


DEW-POINT 
- 14.  741 


2 ■ 

_19.690 

F/A  WET_ 
"0.070593 


"HipriOlfY  J!  H20  VAPOR  CORRECTED  HP 

1,8374 0.042192  152.92  

FOU.  RATI_0_  RPM-l  RPM-2  

"“  1.0539  ■ '2682.4  2683.5  285.47 


BHP 

145. 80 


"TET “correction “factor  « 0.82083'  " EXHAUST  mqCE.  HT.  » 28.463 


E XH aOST “OlSS ITT  “S"ir.073698  “EXHAOST-mW RATE  - 1374S 


■'  part  pfr  million”  hft 

MEASUREO  CONC. HC  PPM  NOX  PPM_ 

_ 1007.8  1605.6 

CORRECTED  CONC._TO  WET  BASIS  


CO  ORY 
"2'."80'74P' 
2.3044 


PER  CENT 
C02  ORY 
18.389 
15.095 


02  DRY 
“0.12797 
0.10504 


"f  MISSION  RATE 
EMISSION  MASS/MPOE 
EMISSION  MASS/RATEO  HP 
MODE  EMI S. /STD.  CYCLE  X 


HC  NOX  CO 

0.49735"  2.6264  22.998 

0.0024867  _ _0.013132 0.11499 

1.5542E-05  8.2076E-05  0.00071868 

0.81801  5.4717 1.7112 


CAL. FUEL  AIR  RATIO  = 0.071140 


MFAS.  FUEL  AIR  RATIO  * 0.070612  OIFF  MEAS.J.CAL.  F/A  PERCENT  - 


CYL  TEMP  DEG.F 


CYL-1 

436.96 


CYL- 2 
451.81 


"ext  GAS  TEMP  DEG.F  EXT-1 
844.02 


ENGINE  OIL. 


DYNO  CONO.' 


INDUCTION  AIR 


ORIFICE*  'AIR 


EOILT 
' 188.62 

TORQUE 

282.42 

lAIPTl 

79.905 

"TEMP 

81.439 


" EXT-2 
-201. 85_ 

SPILT 
■ 153.67" 

RPM 

_261p.p_ 

IAIPT2 

80.020 

DELTA'F 

1.0310 


C.YL-3 

442.02 

■EXT-3"" 

1324.0 


CYL-4 
444.  78 

FXT-4 

1267.3 


SEXT-l 

1436.5 


1431.5 


OIIP 


TAIRTl 

-■54.999' 

oRrp 

53.361 


manifold  pressure  » 28.421 


CYL. BACK  PRESSURE  «”29.473" 


TAIRT2 

78.220 


"FLOW 

1433.6 


CELL  TFMP.  ■ 78.943 


HEATFR  temp  * 82.026 


COOLER  TEMP  « e2,494_ 


NAS«-LFW;S 


PRELIM  inary  data 


04/13/76 


CAODEl  I 


LEANOUT  25  BTOC  TO  CL  APP  80  DEG  HUM-Ot 


MOPE 


R EC  04/13/76  I3l27»42.926 
4.0000  NO.  SCANS  - 5 


FAC  SEXIS 


PGM  C003 


ROG  3285 


ENGINE  TIMING  * 25.000 


PEG. 


BAROMETRIC  PRESSURE  ■ 29.310 


RATED  HP.-  160.00 


HC  RATIO-  2.1250 


« COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

80.849 

29.309 

186^29 

826.14 

0.21570 

l4.  744 

COMB.  FUEL 

IT 

TEMP 

71.197 

PRESS 

5.4845 

DENSITY 

44.880 

TURBO  FLOW 
61.625 

FLOW  TRON 
57.450 

FPIP 

6.0417 

- COOLING  AIR 

( TEMP 

UOEL-HOOO 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

.. 

' 62.865 

3.0100 

3.8807 

9976.9 

1.1862  -14.941 

..  R EL-HUM 

ir 

1 

1.1862 

2 

61.274 

HUMibl TY 
1.8276 

"*  H20  VAPOR 
0.041968 

CORRECTED  HP 
124.48 

FNG.  COND. 

F/A  DRY 

F/A  WET 

ECU.  RATIO 

RPM-1 

RPM-2 

TORQUE 

BHP 

0.069540 

0.069521 

1.0379 

2438.4 

2439. 6 

261.66 

121.48 

WET  CORRECTION  FAfTTR  > 0.81878 


EXHAUST  MOLE.  WT.  - 28.486 


"■  EXHAUTfBtNS  ITT  - 0iT0nr3758' 


measured  CONC. 


PART  PER  MILLION  WET 

HC  PPM  _ NOX  PPM 

"697.07  20lb;9 


CORRECTED  CONC.  TO  WET  BASIS 


EMISSION  RATE 
EMISSION  MASSyMODE 
EMISSION  MAS^IJATEO  HP 


_C0  DRV 
3;45300 
2.8272 


MODE  EMIS 


CYCLE  X 


HC  

0.29986 

0.024988 

0.00015618' 

8.2199 


Per  CENT" 
C02  ORY_ 
17.518 
14.343 


_NOX  

2.86'74 

0.23895_ 

0.0014934' 

99.562 


CO 


- 

CAL. FUEL  AIR  RATIO  - 0.071031 


02  DRY 
"0-  58736" 
0.48091 


24.595 

2.0496 

0.012810 

30.500 


MEAS.  FUEL  AIR  RATIO  - 0.059540 


OIFF  MEAS.E  CAL.  F/A  PERCENT  - 2.1445 


CYL  TEMP  OEG.F 

CYL-1 

CYL-2 

CYL-3 

CYL-4 

415.92 

426.68" 

414.70 

420.98 

E"XT'GAS  temp  DEG 

.F  EXT-1 
_ 1422.9 

EXT-2 

-454.00 

EXT-3 

885.78 

^EXT-4 
1298. 1 

SExT-T" 

1402. 7 

STErr-^ 

l^P0*3_ 

ENGINE  OIL 

EOILT 

SOUT 

OTLP 

MANIFOLD 

PRESSURE  » 

27.634 

189.09 

184.57 

72.851 

DY'Nin  COND. 

"“torouf 

267.24 

RPM 

2359.2 

CYL. BACK 

PRESSURE'^" 

2"9.433 

INDUCT  IPM  AIR 

lAIPTl 

I At  RT2 

TAIRTl 

TAIRT2 

80.769 

80.849" 

-59.723 

■ 78.591 

PRIFICE  /(IR 

""temp 

81.914 

oelta'p" 

2.0179 

HREP 

53,358 

■"FLOW 

1984.5 

CELL  TEMP.  = 80 

.205 

HPATER 

TEMP  = 81 .998 

COOLER  TEMP  = 

82.893 

\ 


NASA-tlEWlS 


PRELIMINARY  DATA 


LEAWOUT  25  5T0C  TO  CL  APR  80  DEG  HUM«0» 


04/13/76  CADPEM REC  04/13/76  1313H03.481 

NODE  > 5.0000  NO.  SCANS  - 5 


FAC  SEX15 


PGM  C003 


RDG  3266 


BAROMETRIC  PRESSURE  ■ 29.310 


RATE)  HP.«  160.00 


HC  RATIO*  2.1250 


n 

rriHR^  AfR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

- 

81.650 

29.303 

107.28 

467. '87 

0.12433 

14.510 

i. 

CPMR.  FUEL 

TEMP 

74.116 

PRESS 

5.6202 

OENSITY 

44.803 

TURBO  FLOW 
35.528 

IPLOW  tron 
34.329 

FPIP 

6.1026 

CmLlNG  AIR 

/ TEMP 

IIOEI-HOOD 

DEL-HOOO 

FLOW 

REL-HUM 

DEW-POINT 

■“'os  .436 

2.9671 

3.7921 

9897.0 

1.1576 

14.916 

PEL-HUM 

1 

1.1576 

2 

43.992 

HUMIDITY 

1.8601 

X H20  VAPOR  CCRRECTED  HP 
0.042714  66.761 

FNt^.  rniun. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM-2 

TORQUE  8HP 

- 

0.073373 

0.073354 

1.0951 

2354.3 

235«.6 

144.84  64.926 

“mIt  cbRpfecTTMTAT'^aR  » b. 

sTOTl  fxRJTJST  HOIE,.  Hfr~«  28.226 

EXHAUSTTJENSITY  ^^.7173085  EXHAU5T  PLUM  - 

09  f A*  C 

• 

MFA^iiRFn  rniur. 

PART  PER 
Mr  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRV 

02  DRV 

CnRRpCTPn  cnNC. 

1228.5  1091.4 

Tf1  UFT  BASIS 

3.5450 

2.9441 

17.801 

14.784 

0.  1 6984 
0.14105 

HC 

NOX 

CO 

f: 

“EMiTsi nw '"rate” 

0.30313 

0.39267 

14.691 

_EMISS10»'  MASS/*»P0E 
FVISSION  MASS/RATEO  HP 
MOOE  EMIS./STO.  CYCLE  Y 


0.030313 

0.00018946 

9.9715 


0.089267 
0.00055792 
37. 195 


1.4691 
0. 0091819 
21.862 


CAL.FUFL  AIR  RATIO*  0.072283  MEAS.  FUEL  AIR  RATIO  « 0.073373  DIFF  MEAS.&  CAL.  F/A  PERCE 


• CYL  TEMP  DEG.F 

CVL-1 

366.71 

CYL-2 

CYL-3 

CVL-4 

”369. 30 ■ 

372.51 

'373.68 

rxT"GAS"TENP~0'EG7 

F EXT-1 
1762.6 

“EXT^~ 

-454.00 

EXT-3 

1303.3 

FXT-4  ■ 

1216.5 

“SEXT^r" 

1251.1 

S¥XT=T2 

1253.4 

U 

..  ENGINE  OIL 

EOILT 

SOILT 

01 LP 

MANIFOLD 

PRESSURE  ■ 

18.788 

188.13 

90.461 

72.203 

..  OVNO  CONO. 

"TOPOUF 

138*0^ 

RPM 

CYL . BACK 

PRESSURE  « 

29.380 

INPUCTICN  AIR 

lAlRTl 

IAIRT2 

TAIRTl 

TAIRT2 

81.641 

81.650 

-79.150 

78.966 

. ORIFICE  AIR 

TEMP 

82.425 

OELTAp- 

2.0293 

ORFP 

53.2  58 

"FLOW 

1988.9 

. , . - ■ 

CELL  TEMP.  * 80. 

223 

MFATEP 

TEMP  = 81 .970 

COOLER  TEMP  » 

83.292 

WASA-«-t  EWIS  ■^WELIWINABY  PATA 0A/13/T6  CAPO  gl*l C 04/t'3/76  ' 13  »3Vl'31  «'2  AA ^ L5 PGM  C003  ROG  3287 

«m 

. 'LEAHOUT  25  »7PC  TO  CL  APP  BO  PEG  HUM-0» WCOE  ^.J^^OOQO >10.  SCA><S  ■_  5 

" ENGINE  TIHING  » 25.000 DEG^  * BARONETS  1C  PRESSURE  » 29.310 RATEJ  HP.  » 160.00 HC  RATIO*  2.1253 


m 

COMB.  AIR 

TEMP 

PRESS 

CFM 

ORY  f LOW 

VAPOR  FLOW 

PRESS  TOTAL 

K 

n 

82 .609 

. 29.322 

212.29 

948.59 

0.26480 

14.875 

t* 

COMB,  FUEL 

TEMP 

72.809 

PRESS 

5.4809 

DEMStTV 

44.837 

T'UR^S'6  I'LOM 
68.476 

66.829 

6. 0411 

V 

COOLING  AIR 

TEMP 

UDEL-HOOD 

DEL -HOOD 

FLOW 

REL-HUM 

DEW-POINT 

•> 

84.709 

3.0034 

3.8104 

9964,6 

’1.2084 

-13.  765 

1* 

R EL-HUM 

1 

1.2084 

2 

23.492 

HUMIDITY 

1.9541 

« H20  VAPOR 
0.044872 

CORRECTED  ftP 
153.39 

r» 

eng.  cono. 

F/A  ORY 

F/A  WET 

EOU.  RATIO 

RPM-1 

PPM-2 

TORQUE 

BHP 

0.070451 

0.070431 

1.0515 

2694.5 

2695.6 

284.49 

145.95 

» WET  C0R‘RECTI0N  EACTIR  ■'  0. 82087  E XHAUST  MOVeT  WT.  •20.477  ’ EXHAliSf  OENSITT*  0.'0'73t34"  ESHAUSt  FLOff  RATE  « 13774. 

_ 

. 'part  per  mTlLIOn'wET  ■ ■ PER  CENT 

MEASURED  CONC.  HC  PPM  NOX  PPM CO  DRY  C02  ORY 02  DRY 

_ , ■ ' ~ 1030.8  1669.0  ' 2.7486  18.386  0.14663 

« CORRECTED  CONC.  TO  WET  BASjS 2.J!^3 15.092  0.12037 

« 

^ „ HC  NOX  cn  

. EMISSiON'  RATE  0.50975  2.7358'  22.564' 

,c EMISSION  MASS/MOOE  _ 0, 0025487  _ 0.013679  0.11282  

_ . EMISSION  MASS/RATEO  HP  1.5930E-05  8.5493F-05'  0.00070513 


« MODE  EMI  S./STO. 

CYCLE  * 

_0.838<.q_ 

5.6995 

1.6789 

U 

CAL. FUEL  AIR  RATIO  = 0.071027 

MEAS. 

Fuy.  AIR  RATIO 

• 0.070451  OIFF 

HEAS.t  CAL.  F/A  PERCENT  • 0.81754 

K 

<■ CYL  TEMP  DEG.F 

CYL-1 

CYL-2 

CVL-3 

CYL -4 

424.23 

436.37 

433.19 

429.38 

E'xT'“GA5  TEMP  OEG 

.F  EXT-1 

'FXT-2 

FXT-3 

FXT-4 

■ SEXT-1 

“■  SEjrr-2  

1737.4  -311.29 

1451.9 

1269.8 

1427.  4 

1422.6 

..—  ENGINE.  OIL 

EOILT 

SOI  LT 

01  IP 

MANIFOLD 

PRESSURE  » 

28.310 

188.18 

240. 42 

■^74.215" 

DYNO  CONO. 

THROllE 

RPM 

CYL. RACK 

PRESSURE  • 

29'.  5 17  ■ 

276.11  2619.6 


INOUCTION  AIR  IfllRTl 

02.5C4 

ORIEICE-  AIR  ‘ ' TEMP 

82.970 


CELL  TEMP.  > 80.919 


I4IRT2  TAIRTl 

82,  609  -108.81 

OELTAP  ^OKFP 

3.9468  53.206 

HEATER  TEMP  = Bl.977 


TAIRT2 

79.271  ■ 

- p^nw 

2735.6 

COGl  ER  TEMP  = 83.699 


t 

1 


i 


1 


1 


j 


fel|5 


I 


-.I.  0«/l3/7t CiaOlU 

_ .BD  *n  MUM-Ot  HCOE  • 4.0000 WO.  SCANS  ■ S 


I FANOUT  25  BTOC  TO,  CL  APP  80  PEO  HUM»0t 

« 

ENGINE  TINING  ■ 25.000 OEG^ 


a COMB.  AIR 

TEMP 

PRESS 

CFM 

•4 

83.612 

29.291 

185.40 

=,  COMB,  fuel 

TEMP 

73.378 

PRESS 

5.4974 

DENSITY 

44.822 

COOLING  AIR 

TEMP 

UOEL-HOOO 

OFL-HOnO 

85.498 

2.9691 

3.7692 

8AROHET41C  PRESSURE  » 25.300  »*TE ? J<Pv^A6?j00^ 

CF¥  ORV  FLOM  _V*«»OR  FLOW PRESS  TOT^ 

TsTTAO  819.4V  0.21896  14.724 

PENSI'TY fURBFTCOM~Fror:*Rl^ 

A.&.n7?  59.40  1 56.952  


FAC  SEX  15 PGM 

HC  RATIO-  2.1253 


PCM  C005 


RDG  3288 


REL-HtlM 

1.1086 


OEM-POINT 

■^14.606" 


■rel-hu'm  1 

1.1086 3 

ENG.  CONO. F/A  ORV f 

0.069501  0 

"met  CORRECTION  FACTOR  -"I). 81963 


■ 2 
35.872 


HUMlOifY 

1.8705 


"*  H20  VAPOR'CORRECTEOHP 
0.042952  123.08 


F/A  ORV 
0.069501 


F/A  WET_ 
0.069482 


EOU.  B*lDC_RPM-1 
i."0373  2430.0 


RPM-2 

'2431.1 


TORQUE 

'258.86 


BHP 

119.77' 


-TxHAUST-li0LFT-Mt~-  2 8.490  EXMAUTTTitMS  ItV  - 0^73761 


— "■  PART  PER  mTllION  'WET 

MEASURED  CONC, HC  PRM  '^^*,'’51- ^^4809 

672.27  2002.3  3.4809 

CORRECTED  CONC.  TO  MET  2^^3l_ 


per  cent 

C02  DRY 

17.385 

14.249 


02  DRY 
0.  62958 
0.51603 


FMISSIOW  RATE 
EMISSION  MASS/MOOE 
EMISSION  MASS/RATEO  HP 
MODI  8MtS./$T0.  CYCLE  X 


HC  NOX.  

b.286~aO  2.8315 

0.023900 0.23596 

“0.00014937  "0.0014747 

7.8618  98.316 


24.615 

2.0512 

0.012820 

30.524 


CAL.FUFL  air  ratio  « 0.070990 

CVL  TEMP  OEG.E  CYL-1 
414.25 


heas.  fuel  air  RaJIO..-.  0.069501 ? 


CYL-2 

426.79 


CYL-3 

“411.73 


CVL-4 

416.91 


"EXT  CAS  TEMP  OEG.F  EXT-1 
1235.0 


EXT-2 

-454.00 


EXT-3 

960.90 


"EXt-4 

1297.3 


SEXt-T" 

1402. 7 


"5Ejrr=}r 

1399.7 


ENGINE  OIL  FOI 

■ " " 1B( 

"OYMO  CONO.'  TOI 

25( 

INDUCTION  AIR  lA 

' 83 

"ORIFICE' AIR  TE 

83 

CELL  TEMP.  • 82.125 


EPILT 

188.75 


sniLT 

'251.96' 


01 LP 
72.723 


TORQUE" 

250.20 


r'pm' 

2378.7 


MANIFOLD  PRESSURE  ■ ^.589 

"Cyl,BACK'"PRESSURE  ■ 291420 


lAIRTl 

83.462 


IAIRT2 

83.612' 


TAIRTl 

“-3C.S,308“ 


TAIRT2 

“"79.655 


TEMP 

83.506 


"OE  LTAT*  ORFP 

1.0449  53.295 


"f  LOW 
1440.4 


heater  TEMP  * 81.963 


COOLER  TEMP  ■ 84. 1« 


NASA-LEmI.S_ 


PRELIMINARY  DATA 


04/ 13/76 


CAOnE! I 


LEANOUT  25  BTOC  TO  CL  APP  80  DEG  HUM»Ot 


MODE  ■ 5.0000 


REC  04/13/76  13»40»55.860 
NO.  SCANS  - 5 


FAC  SEX15 


PGM  C003 


ROG  3289 


_E  NO!  NE  T I MI  MG  ■ 25.00  0 
COMB.  AIR  


DEG. 


BAROMETRIC  PRESSURE  » 29.300 


RATED  HP.»  160.00 


HC  RATIO-  2.1250 


TEMP 

84.086 


_PR«S_ 

29.300 


CFM 


106.70 


DRV  FLOM  _ VAPOR  FLO^  P'^JSS  TOTAL 
~464T5‘3  O.HS'OS  14.511 


COMB.  FUEL 
COOLING  AIR 


PEL-HUM 
ENG.  COf'O. 


TEMP 

76.121 

PRESS 

5.6073 

OENSitY 

44.750 

turBo  fCow 

35.883 

F1"Ow"TR0R  fPTP 
34.809  6.  1104 

TEHP 

UDEL-HOOO 

DEL-HOOO 

FLOW 

PEL-HUM  DEW-POINT 

"85.998 

2.9073 

3.7492 

9784.6 

1.0040  ■ " -15.876 

1 

1 .0040 

F/A  DRY 
0.074935 

2 

46.673 

HUMID! TY 
1.T454 

T H20  VAPOR 
0.040081 

CORPFCTEO  HP 
66. 047 

F/A  WET 

EOU.  RATIO 

RPM-l 

RPM-2  TORQUE 

BHP 

"0i0749i"6 

1-.1184"  - 

“ 2350.7 

2352.3  " 143.09 

64.043 

-WET  CORPmTWTTACTIR  . 0.  838X1— ORIUST-MOCrTHTT--  2 8.095 FXHAirSTnjrNS  ITV “--0X07274 6 ~ EXHIUST  flow  4 6BRCT 


....  _ million  WET  PER  CENT 

measured  CONC.  HC  PPM  NOX  PPM  CO  DRY  CC2  DRY  _C2  DRY  _ 

“ 1230.2  1044.6  " 3.6759D  “ 17.697  0.16696 

CORRFCTEO  CONC.  TO  WET  BAS^S 3.0808 


LA 

M. 


EMISSION  RATE 
EMISSION  MASS/MOOE 
EMISSION  MASS/RATEO  HP 
MODE  EMI S. /STD.  CYCLE  T 


HC 

0.30323 

0.030323  

0.000189'52 

9.9747 


NOX 

" 0,35348 
_ 0.085348 
0. 00053343' 
35.562 


CO 


15.357 

1.5357 

0.0095980' 

22.852 


CAL.FuFL  air  ratio  - 0.072495,.  MEAS.  FUEL  AIR  RATIO  - 0.C74935  DIFF  MEAS.C  CAL.  F/A  PERCENT  — 


rVL  TEMP  OEG.F 

CVL-1 

366.58 

C YL-2 

CYL-3 

CYL-4 

369.54  " 

"371.65 

373.70 

■ \ 

— rxrcAS  trMP  bee;; 

^MrxfMP  rti 

F EXT-f— 
1844.0 

EOILT 

188.04 

EXT-"2 
-454. 00  _ 

sniLT 

— Exr-1 

1395.5 
01  LP 

EXT-4  ■■ 
1173.3 

MANIFOLD 

SEXT-l  SEXT-2 

1244.3  1246.0  . 

PRESSURE  - 18.687 

161.95 

72.183 

DVMO  COMO. 

torque" 

136.44 

RPH 

2326.1 

CYL.BACK 

PRESSURE  - 29,350 

IMPirTlPN  AIR 

lA IRTl 

1 At  PT2 

TAIRTI 

TAIRT2 

84.112 

84.086" 

-66. 113 

79.926 

nKIFICF'AlR 

TEMP 

83.971 

DELTA?' 

2.0450 

ORFP  ' 
53.277 

FLOW 

1993.3 

rFlL  TEMP.  - 82.460 


HFATER  TEMP  = PI. 956 


COOLER  TEMP  - 34.382 


PGW  C003 


N<s  A-LEW  OA/Jl/14 


••  LEAWnUT  ?S  BTOC  !■  C T 80  OEfi*  HUM«0< — 
« ENGINE  Tl MING  « 25.0Q Q ^P.EGjs 

I tc«  e ._ju  B J E**?  


R EC_0>/.13/T6  _l;8 n5«2l»3ll _ 
HrOE  ■ 2 •opoo N0_« ,_sc ANS 


PACSEX15 


*06  329i 


AABOMETR  1C  PBESSURE,,^ 29.230 
CEM 


79.996 


29. 232 


IS. 638 


ORY_  FLOM. 
81.134 


RATED  OP- 

PRESS 1 
14.356 


HC  RATIO*  2.1250 


VAPOR  FLOW-PRESS  T_OTjy, 
0.0061212 


COM 8.  FUEL 


TEMP 

jr9,8l8_ 


PRESS 

-5.80.li_ 


density 

44.651— 


"turbo  flow  flow  TRON 
3.9599  6.0396  6.  1857_ 


CCQUM_*1S_ 


TEMP  — 
81.809 


_ur>EL-HonO- 

-6.065868 


_5EL-H000 FLOW 

0.86Y85  0.00000 


REL-HUH 

0.34781 


_0EW-R01NT. 

-27.187 


PEL-HUM 


JJ..34T8.L 


2 

„67,131_ 


HUH  01  TY 


■*"h20' VAPOR  COPRFCTEO  HP 
_ 0,012127 0.83255 


_F/A  OR.Y F^»_Wf.I 


0.074443 

"5 ET"Tp ERECTION  FACTOR' * 0.85133 


EQU,  RAT1_0_  RPM-l  . 
l.lllO  1196.2 


0.074434 

EXHAUST  MOLE,  wt. 


RPM-2 
1197.  i 


jrOROUE 
3. 5837 


BHP 

0.’8i6i9 


"28.136 


EkHAuSf  TIOM  • ll^6.>~^ 


■ PART  PER  MILLION  WFT 

HC  PPM NOX..PP:?L_ 

' 2326.8  66.731 

COPRECTEO  CONC.  TO.  WET  8.6 SIJ; 


MFASUPEO  CONC, 


CO  ORV 
4.7006 
4.0317 


PER  CENT 
_ C02  DRY 
"11.569 
9.8493 


FMISSIOM  RATE 

EMISSION  .MASS/MpOE  

"emission  MASS/PATEO  HP 
pnoE  EM  15 .-/STO.-XYCLL. J 

jrAL.FuEL_AIR  .RATIO  * .0.077904 
_C.YL  TEMP.  DEG. F. 


HC 

6,099962 
0.018326.— 
J.00C11454 
6.0284 


_NOX 


CO 


_C2  DRY 

0.097730 

0.083200 


6^0095027  3.4766 

0.C01742?....  0.637311  _. 

'1.088BE-05  0,0039836 

0.72590 .9.4848. 


.MEAS  .-FUEk  A!F  O-  078840  _ pi_FF_jlE_AS^t_L8L»^^  ■ 8.653L 


CYL-1  . 
258.60 


Txt  gas  tem'p'de'c.f  EXT-1 

1404.0 


-INpINF  OIL 

"0VNn"coN6". 
INDUCTION  .A.IR_ 


or'ificf  air 

ecu  TEMP.  = 


eoilt.. 

146.29 

■ torquY 
10.182 

lAIRTl 

79,861 

‘ temp"  ' 

84.407 


77.077 


r VI  - 2 

CYL-3  - 

CYL-4 

_ ■ - 

"'281 799 

273.70 

274.24 

EXT-!, 2 
-454.00 

^ EXf-3 
i -454.00  _ 

EXT-4 
457.33  _ 

SEXT-l 
586,  03, 

SOI  LT 

niLP 

MANIFOLD 

PRESSURE 

■'306.93 

57.598 

”"rpm 

1187.7 

CYL.BACK 

PRESSURE 

1 AI RT2 

tairti 

TAIRT? 

79.596 

-93.650 

74.415 

""  dfltaF 

4.9546 

nRFP' 

53.314 

FLOW 

3045.0 

HFATEP 

TEMP  = 157.84 

COOLER  TEMP 

■S1XT="2 

585.20 


84,780 


MAni-l-'WlS  PRELIMINARY  DATA  OA/13/76  CAObEII 

REC  04/13/76  18:15:42.878 

FAC  SEX15  PGM  C003 

RDG  3292 

LEANOUT  25  BTOC.I  C T 80  DEC.  HUM«0*  ►’OOE  « 

6. OCOO 

NO.  SCANS  ■ 5 

ENGINE  TIMING  ■ 25.000  DEG.  BAROMETRIC  PRESSURE 

- 29.230 

RATEp_HP.»  I6p._0p._ 

HC  RATIO*  2.1250 

rriMR.  ATP 

TEMP 

PRESS 

CFM 

ORY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

79.861 

29.226 

18.566 

80.731 

0.0071064 

14.363 

COMB.  FUEL 

TFMP 

79.923 

Pities 

5.8104 

DENSITY 

44.650 

TURBO  FLOW 
3.9650 

FLOW  TRON 
6.1206 

FPIP 

6.1836 

CGCLING  AIR 

TEMP 

UOEL-HOnO 

DFL-HnOD 

FLOW 

REL-HUH 

DEW-POINT 

81.826 

-0.075001 

0.82501 

0.00000 

0,40247 

26.402 

PEL-HUM 

1 

0.40247 

2 

39.516 

HUMniTY 

0.61619 

X H20  VAPOR 
0.014150 

CORRECTED  HP 
1.3500 

FST*.  CnNf). 

F/A  ORY 

F/A  WET 

EOU,  RATIO 

RPM-1 

RPM-2 

TOROUF 

BHP 

0.075815 

0.075809 

1.1316 

1194.5 

1194,9 

5.8172 

1.3231 

WET  CORRECTION 

FACJOR  = 0.85781  EXHAUST  M3LE.  HTa 

X 28,021 

FXHAUST  DENSITY  - 0.072554  EXHAUST 

FLOW  RATE  x ilOt.l 

MEASURFO  CONC- 

PART  PER  MILLION  WET 
HC  PPM  90X  PPM 

CO  ORY 

PER  CENT 
C02  DRY 

02  PRY 



CnpRECTEO  CONC. 

2213.1 

TO  WET  BASIS 

66.761 

4.6813 

4.0156 

11.579 

9.9327 

0.096310 

0.082615 

HC 

NOX 

CO 

EMISSION  RATF 
EMISSION  MASS/MPDF 

0.095H4 

0.0047557 

0.0095108 

0.00047554 

3.4901 
0. 17451 

EMISSION  MASS/RATEO  HP 
MOOE  FMIS./STO.  CYCLE  Y 

2.9723F-65 

1.5644 

2.972 lE-06 
0. 19814 

0.0010907 

2.5968 

rAI  PllPI  Alii  RATln  > n.r>7774'L 

MFAS.  FUEL  AIR  RATIO 

X 0.075815 

OIFF  MEAS. 

G CAL.  F/A 

PERCENT  X 2.6091 

ry\  TFMP  nFn.,F 

CYL-1 

CVL-2 

CYL-3 

CYL-4 

261.88 

283.52 

274.75 

274.86 

. 

fXT  GAS  TEMP  OEG.F  EXT-l 

EXT-2 

-454.00 

EXT-3 

-454.00 

EXT-4 

39.389 

SEXT-1 

579.79 

SEXT-2 
579. 09 

FMTTMF  nit 

EO  ILT 

SDILT 

01  L» 

MANIFOLD  PRESSURE  ■ 7.7579 

©-0 

145.78 

-14.641 

57.762 

OYNO  CONO. 

TORQIJF 

6.9559 

RPM 

1188.2 

CYL.BACK  PRESSURE  x 29.459 

~ol 

Q-g- 

INCUCTION  AIR 

lA  IPTl 

IAIRT2 

TAIRTl 

TA1RT2 

80  .134 

79.861 

-67.496 

75.218 

fe-sa — 

nPIFICE  AIR 

TFMP 

B4.366 

DELTAP 
1.9897 

PRFP 

53.221 

FLOW 

1967.0 

- ■ B 

CFLL  Tpmp 


77.  lO'V 


HEiTFP  TEMP 


1^3. 


CPr>LFR  TEMP  = B9.13'* 


.. !!!A  SA-IEWI.S ??£«.  L^INA  R Y„  OAJ.A 0A/J37JA 

- LFAMOUT  2 S ST  DC  I t T.  80  . OE  G._  HUMrOJ 


**s 


_E.NG|NE_TIMING_J!  25.000 
_C0MB,.A1R 


DEG. 


_CAPOEIJ RfC  04/ 13/76. J8l2Ql:  171624 

MODE  » 7.0000.  ..  , Np.._SCANS_«_5 

BAROMETRIC  PRESSURE.  « 29.230  RATED  HP .«  160.00. 


FAC  SEXJL5 


PGW  C003  RPG  3293 


HC  RATIO*  2.1250 


-J 

0 

J 


COMB.  FUEL 

■i 

. C.CCLING  air. 

. PEL-HUM 

. .ENG.  cr  in,__ 


TFMP 

77.555 

Tfmp 

77.803_ 

TEMP  . 
78.801 


PRESS 

29.220 

presF 

_ 5,8698 

UDfcL-HOOP_ 
-0. 077769 


_CFH 

n .907 


DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL. 

51.565  0.0037596  14.359 


DENSITY  TURBO  FLOW  FLOW  TRCN 

44,.706 3.9682  3.4263 


_DEL-HOnO 

0.81726 


FLOW 

0.00000 


REL-HUM 

0.35953 


FPIP 

._  6.1914 

DEW-POINT 

-27.342 


,0.35953 46.399 


F/A  DRY 
0.066447 


F/A  WFT_ 
0.066442 


hOmToTtY  f H20  VAPOR  CORRECTED  HP 
__0.51036 0.0U720  0.89109 

_EOU.  RATIO_RPM-l  . RPM-2  

0.99175  613.50  611.34 


TORQUE 

7.4924 


_BHP 

0.'8752i 


CORRECTION  Fii'CTOR' » 0 .86355 


"EmUS-f  M^  EXHAUTTl^NSrTY  « 0.074342  EXHAUST  FLOW  BATE  - 739.76- 


“~7"  PAP T PER  MILLION  WET 

..  ■ v^fiASMPer  CONC. HC  ppm N0X.PP.M_ 

--  - 10317.  35.460 

. CORRECTED  CONC.  TO  W F T . BA S |.S 


EMISSION  RATE 
EMISSION  MASS/MOOE 
EMISSION  MASS/RATEO  HP 
_MOPE  FMIS./STD.  CYCLE  X,  . 


.HC 

0.27399 
0.0045665  _ 
2.8541E-05 
1.5021 


PER  CENT 

_Cn  DRY C02  DRY.. 

1,9696  11.612 

1.XQ09 10.028 

NOX CO  

0.0031215  0.91347 

_ 5.2026F-05  0.015225  . 

3.25l6E-d7  9.5154E-05 

0.021677  0.22656 


02  DRY 
'2.2674 
1.9580 


CD 

Jd 


_CAl.FUFL.AiR  RATIO 
CYl  TEMP_OEG.F 


0.  0696.3  8 


MEAS...FU.E.L„AIR  ratio  ? 0.066447  0IFF.J*EAS_..C_1AL^/A_PERCENT  » 4.8024, 


CYL-1 

22.6.39 


EXT  GAS  Temp ' OEG.F  EXT-l 
1121.0 


JNGINE  OIL 

1)ynF"con6. 

JNDUCT  IP.N  air. 

"prTfTcOir 


EDILT 

140.10 

TDRQUE 

5.3830 

lA  IRTl 
77 .873 

TEMP 
81  .729 


CYL- 2 
255.67 

CYL- 3 
241.06 

CYL-4 

246,49 

— ■ --  — ~ 

EXT- 2 

EXT- 3 

EXT-4 

399.77 

MANIFOLD 

SEXT-1  SEXT-2 

496. 17  494.  85 

—454  #00 

niLP 

STILT  . 

320.61 

47.865 

PRESSURE  » 28.694 

RPM 

CYL. BACK 

60*1  • 48 

' ' ' ' — - 

TA1RT2 
■ 77.274 

I A I PT2 
77.555 

TAIRTI 

-63.67? 

OFLTAP 
1.00  52 

ORFP 

53.360  . 

Rjiw 

1415.5 

. . 

— 



CELL  TFMP 


X 


74.240 


HFATFP  TFMP  = 151.80 


coot  FR  TFMP  i 97.094 


n 

It 

NASA-LEHIS 

preliminary  data  OA/13/76  CADOEII  REC  OA/ 13/75  18: 

26:43.148 

FAC  SEX15  PGM  C003 

RDG  3295 

/ — , 

ot 

m 

L FANOUT  25  BTDC 

I e T 80  DEG. 

HUM=0* 

MODE  « 1.0000 

NO. 

SCANS  - 5 

i 

n 

it 

LN.  GJ  N f _ TJ  MI  N G_ 

» 25.000  DEG.  BAROMETRIC  PRESSURE  « 29.230  RATED  HP.»  160.00 

HC 

RATIO*  2.1250 

*i 

H 

comb,  air 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

»• 

n 

77.979 

29.-225 

11.320 

49.262 

0.0042362 

14.356 

1 

\ 

<} 

i« 

COMB.  FUEL 

TEMP 

76.962 

PRESS 

5.8791 

DENSITY 

44.723 

TURBO  FLOW 
3 .9550 

FLOW  TRON 
3.2223 

FPIP 

6.1824 

1 

at 

•• 

COOLING  AIR 

/ TEMP 

UDEL-HOOO 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

•* 

80.1A3 

-0.075385 

0.81118 

0.00000 

0.41807 

-26.532 

• 

«• 

REL-HUM 

1 

0.A1807 

2 

AA.826 

HUMIDITY 

0.60196 

» H20  VAPOR  CORRECTED  HP 
0.013823  0.51590 

w 

c» 

ENG.  CONO. 

F/A  DRY 

F/A  WFT 

FQU.  RATIO 

RPM-1 

RPM-2 

TORQUE 

bhp 

{» 

0. 065A12 

0.065A06 

0.97630 

610.32 

610.56 

4.3588 

0.50652 

0. 

WET  CORRECTION 

FACTOR  = 0.8767A  EXHAUST  MILE.  WT. 

* 28.757 

FXHAUST 

DENSITY  * 0.074460 

EXHAUST  FLOW  RATE  ■ 

704.92 

4C 

tc 

« _ 

?i£ASUREP  CONC. 

PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

Cn  DRY 

PER  CENT 
C02  DRY 

02  DRY 

Ln 

V 

X 

hC 

CORRECTED  CONC, 

12216. 

. TO  WET  BASIS 

31.613 

1.5716 

1.3779 

11.228 

9.8443 

3.1703 

2.7795 

, 

•C 

K 

HC 

NOX 

CO 

1 

a 

IC  _ 

EMISSION  RATE 
EMISSION  MASS/MODE 

0.30915 

0.0051525 

0.0025587 

4.4478E-05 

0.70515 

0.011753 

nc 

u 

EMISSION  MASS/RATED  HP 
MODE  EMIS./STO,_  CYCLE  ?!  _ 

3.2203E-05 

1.6949 

2.7799 F-07 
0.018532 

7.3455E-05 

0.17489 

tz 

t: 

CAL.FUFL  AIR  RATIO  = 0.066953 

MEAS.  FUEL  AIR  RATIO 

» 0.065412 

DIFF  MEAS.t  CAL.  F/A  PERCENT  « 

2.3711 

k* 

CYL  TEMP  DEG.F 

CYL-l 

CYL-2 

CYL- 3 

CYL-4 



K 

c: 

263. 9A 

293.56 

233. 10 

296.36 

12. 

\t 

FXT  GAS  TEMP  OEG.F  EXT-l  EXT-2 

1129.7  -<»5A.OO 

EXT-3 

-450.25 

EXT-4 

534.25 

SEXT-1 

578.05 

S EXT-2 
577.40 

« 

ENGINE  OIL 

EOILT 

SORT 

OIL’ 

MANIFOLD  PRESSURE  » 11 

.291 

tl 

1A7.9A 

363.69 

46.955 

^ • - 

tl 

DYNO  CONO. 

TDROUE 

5.5878 

RPM 

507.92 

CYL. BACK  PRESSURE  = 28 

.993 

tV 

INDUCTION  AIR 

I A IRTl 

IAIRT2 

TAIRTl 

TAIRT2 

78  .236 

77.979 

-54.104 

74.580 

i 

1 

, 

ORIFICE  AIR 

TE»*P 

82  .705 

DELTAP 

2.9990 

ORFP 

53.497 

FLOW 

2390.9 

.CELL  TE»^P.  = 75.261 

HEATFP  TEMP 

= 105.45 

COOLER 

TEMP  = 76 

.882 

- - 

- ■ - ■ — 

1 

imariejigiUBifc 


NASA-LEWIS PRFLJM1NARY_0ATA 0^/J3/I6. 


LEANOUT  25  BTDC  t C L_80  DEG.  HUM»0« 
25.000_  . 


_C.ADOEI.l 

MODE 


ENG  I NE_  T I HJ  NG. 
CDME.  AIR 


DEG. 


BAROMETRIC  PRE.SSURE.  = 29.230 


REC  .04/13/76  J8!  27,:  02..94A  FAC„SEX15^ pOM  C.003 ROG.329^ 

l.OOOO  _ NO.  SCANS  *.5_. 

RATED  HP.=  160.00 


HC  RATION  2.1250 


TEMP  . 
77.820 


PRESS__ 

29,222 


CEM 

11.139 


DRY  PLOW 
48.523 


VAPOR  FLOW.  PRESS  TOTAL_ 
0.0039122  14.355 


COMB.  FUEL 


XOntlNG  MR. 


TEMP 
. 77.077 

TEWP 

80.055 


PRESS 
5.  8779_ 


UDEL-HOOIL 

-0. 062824 


DENS ITY 

_44.725 

.DEL-HOOD 

0.84411 


TURBO  FLOW ~ FLOW  TRON  FPIP 
3.9681  3.1803  6.1785 


FLOW 

0.00000 


PEL-HUM 

0.39402 


DEW-POINT 
■ -26.867 


REL-HUM 


0. 39402, 


_3l.63.9_ 


HJMIOITY 

.0.56439, 


~X  H20  VAPOR  'corrected  HP 
0.012960 0.24064  


_F.NG,  CONO,, 


F/A  DRY  , 
0.065543 


F/A  WEI EOU.  RATI0_RPM-1  RPH-2  

6.065538  0.97825  595.62  596.34  2.0835  0.23629 


WET  CORRECTION  FACTOR  * 0.88306 


EXHMm  MlLFrwl^  FXHAUST  DENSITY  « 6. 074446  EXHAUST  FLOW  RATE  - 694.55 


J»EASURFp_.CQNCj. 

CORRECTED  .C_0NC._T,0  WET.  8A.S  IS, 


PART  PER  MILLION  WET 

HC  PPM  _ NOX  PPM 

12771.  33.267 


EMISSION  RATE 
EMISSICN  MASS/MOOE 
EMISSION  MASS/RATBO  HP 
MODE  EMIS./STD.  CYCLE  X. 


HC 

0.31844 
0.00  5307^ 
3.3171E-C5 
1.7459 


CT.DRY 
1.5324 
l.32  67__ 


PER  CENT 
CO 2 DRY 
11.141 
9.8'384 


02  DRY 
3.4937 
3.0852 


NOX  CO  

0.0027496  0.66898 

_4.5827F-05  0.011150 

2.3642E-07  6.9685E-05 

0.019094  0.16592 


_CAL, FUEL  AIR  RATIO  - 0.066077_,  MEAS_._F.UEC,  AI  R RATIO..  0.065543  . . .DIFF_JiE.AS^£_CAL^/A_PERC  « 0.81519, 


CYL  TEMP  OEG.F 


CYL-1 

255.48 


_CYL-2  _ 
287.5? 


CYL- 3 
276.77 


EXT'CAS  TFMP  DFG.F  EXT-1 
1845.9 


EXT- 2 
-454.00 


ENGINE  OIL 


EOILT_ 

147.75 


SDILT_ 

4.1944 


EXT-3 

-454.00 

OILP  _ 
45.7  29 


CYL-4 

289.50 

FXT-4 

52.639 


SEXt-i 

569,85 


SEXt-2" 

568.85 


MAN I FOLD  PRE  SSUR E ~ 11.399 


OYNO  CONO. 


TOROUE 

3.1251 


RPM 

590.64, 


CYL. BACK  PRESSURE  * 29.517 


INDUCTION  AIR 


_1A  IRTL 
73.130 


_IMP72_ 

77.820 


TA  IRTl 


-56.497 


JTAIRT2 

73.994 


ORIFICE  AIR 
CELL  TEMP.  *:  75.394 


TEMP 

82 .688 


DELTAP 

1.0483 


OREP 

53.486 


FLOW  ■ 
1443.8 


HEATER  ,TFMP  = 109.92 


COOLER  TFMP,='  77.922 


-NAiArLEHlS. 


* 

tEANOUT  25  gTPC-  I C T 90  DEG. 

HUM»0* 

MODE  » 2.0000 

NO.  SCANS  » 5 

J-AC  SfcX15 

PGM 

C003  RDG 

3297 

_ENGINE  TIMING  * 

25.000 

DEG. 

BAROMETRIC  PRESSURE  « 29.230  HATFO  HP..  160.00 

HC  RATIO* 

2.1250 

A 

n 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

(S 

78.625 

29.229 

18.477 

80.355 

0. ■0060340  14.362 

19 

Cn^B#  FUEL 

TEMP 

78.466 

PRESS 

5.8152 

DENS  ITY 
44.688 

TURBO  FLOW 
_3.9666 

FLOW  TRON  FPIP 

6.0276  6.1815 

e» 

_j:p.olin'g  air  , 

temp 

UDEL-HOOJDL. 

DEL-HOOD 

FLOW 

REL-HUM  DEW-POINT 

80.531 

-0.079153 

0.83553 

o.ooood 

0.35753  -27.207 

♦» 

RFL-HUH 

1 

0, 35753 

2 

__A3.3QQ._ 

humidity 
_ £>.  52565 

X H20  VAPOR  CORRECTED  HP 
_0. 012071.  . 1.0929 

C> 

ENG.  CONO. 

F/A  DRY 

F/A  WET 

^EQU.  RATIO 

RPM-l 

RPM-2  TORQUE 

BHP 

0.075012 

0.  075007 

1.1196' 

1202.5 

1203. 4 4.6838 

1.0724 

V* 

£ 

wj-r  unKKECTinN  FACTOR  = 0.85477  EXHAUST  MOLE.  WT. 

= 28.088 

EXHAUST  DENSITY  = 0.072727  EXHAUST 

FLOW 

RATE  « 1187. 

8 

<* 

«: 

_M  EA SUR  E0_  CONC 

PART  PER  MILLION  WET 
HC  PPM  _ NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

CORRECTED  CONC. 

3 

JO  WET  BASIS 

64.222 

4.6251 

3.9534 

11.670 

9.9755 

0,098930 

0.084562 

K 

CB 

HC 

NDX 

CO 

rt* 

»C 

tniisinpj  rate 

_EMI  S$ION_.  MASS/.MOOE 

0.090673 
_0. 016623 

0.0090780 

0,0016643 

3.4093 
_ 0,62504 

•£ 

rMibSION  MASS/rATED  HP 
_ffcne  EMtS_./STO«  CYCLE  « 

0. 00010390 
5.4682 

i.0402E-0S^ 

0.69346 

0.0039065 
9. 3011 

It 

_CAL.FUEL  AIR  RATIO  =_0. 077564 MEAS._ 

iUEt-A  JR,  RATI0_ 

_»  0.075012_._ 

OIFF  MEAS.C  CAL.  F/A  PERCENT  * 3.4020 

_CYL  TFMP.DEG.F 

CYL-1 

_CVL-2. 

CYL-3 

CYL-4 

C£ 

^63a  6U 

286# 1 1 

273. 3i 

274.66 

EXT  GAS  tEHP  DEG 

.F  EXT-1 
982.54 

EXT-2 

-454.00 

EXT- 3 
-454.00 

EXT- 4 
422.02 

SEXT-1  SEXT-2 

525.86  525.46 



• 1 

ENGINE  OIL 

eoilt 

SORT 

OILP 

MANIFOLD  PRESSURE  * 7.6341 



145.58 

-24.941 

57.562 



D T N U LI D • 

TORQUE 

9.2961 

RPM 

_1194.3 

CYL.BACK  PRESSURE  = 29.360 

C> 

JNDUCTION  AIR 

lA IRTl 

_ IAIPT2 

_T4RTl TAIRT2 

' 

78, 854 

78.625 

-36.238 

75.140 

— 

, 

riKlrlCE  AIR 

TEMP 

83.093 

DELTAP 
2.0433 

ORFP 

53.270 

FLOW 

1994.1 

, 

— 

. 

' 

CELL  TEMP.  = 76 

.076  

HEATER  TEMP 

=104.86^ 

COpi  ER 

TEMP  = 78.  633,  _ 

~ ' 

PRELIHINARY  DAT< 


lA PO E LI R E C . p A/  1 3/  76  _l  8 L30JJD9 . 1.8 3 


F.AC  SEX  15 


PGMC003 


ROG  3298 


• LEANOUT  25  BTOC  I t T 80  PEG.  HUM»01! 


EllG.LNEJJftIHG_H_.25. 00P_ 


COMB.  FUEL 


TFMP  _ 
78.5f9 


TFMP 

78,5A5_ 


LOPLING  AIR TEMP_  _ 

T 80.505 


REL-HUM 


_FMG,..COND, 


PEG.  • I 

__  PREJS 

29.235 


PRESS 

3.8L2fi 


CFM 

18.680 


PENS ITY 
64.686 


MODE  « 6.0000 N0..JSCANS_»_5 

LSSyRJ_'H_29.23.0. RATE,D_.HP..H_l60..0p_ 

PRY  :FLOM VAPOR_FLOW  _PRESS  TDTAL_ 

81.290  b.OO'56682  16.357 

TURBO  FLOW  rToW  TRON  FPI'p 

^3.9667 6.0636  _ 6.1791 


HC  RATin»  2.1250 


UDEL-HOOD  nPL-HOnn 
-0.075832  0.82809 


FLOW 

0.00000 


REL-HUM 

0.33306 


DEW-POINT 

-27.537 


_0.  33306__ 

.F/A  DBY_ 
0,076593 


2 

jr2,8983 

ft  A WFT_ 
0. 076587 


HUMIDITY 

0.68810 


X H20  VAPOR  CORRECTED  HP 
_0. 01 1208  1.5709 


_EQU.  RATt.O_RPM-l  _ RPM-2  TORQUE  BHP 

1.1133  1201.7  1202.0  7.1676  1.6399~ 


WET  CORRECTION  FACTOR' »”o. 85288' 


EXHAUST  M3LE,  MT.  * 28.123 


PART  PER  MILLION  WET  PER  CENT 

_HJEA_SyRE.D_CON.C.. HC  PPM. NOX  PP»5 £0  DRY  _C02  DRY  _ 

2232.3  62.96?  6.6908  11.596 

:.nRRECTED  CONC.  TO  WFT  OAJIS 6.0007 ^9.8882 


EXHAUST  DENSITY  ■ 0.072818 


02  DRY 

0.16255 

0.12158 


EXHAUST  FLOW  RATE  • 1199.7 


HC._ 

EMISSION  RATE  0.095163 

_EMISSI0N_MASS/M00E..  0. 0068071  _ 

EMISSION  MASS/RATED  HP  3.0065E-05 

MCDE  EMIS./STO._CYCLE  % 1.5813  


_Nox.  ^cn 

0.0089886  3.6866 

_0.30066963_  0.17622 
2.8089E-606  0.0010889 

0.18726  2.5926 


JCAL  .FUEt__AIR_RATIO  a 0.077652  MEAS.  FUEL  AIR  RAt  lO^jt  0.076593 DIFF  MEAS.C  CAL.  F/A  PERCENT  « 6.1011 


CYL  TEMP  DEG. E CYL-1 

265.89 

EXT  g7s"t¥mp  OEG.F’  EXT-1 
859.21_ 


J.NG1HF  J2IL 


OYNO  CONO. 


INDUCTION  AIR 


ORIFICE  AIR 


EO  ILT 
165.56 

~TOR0U^ 
3. 7806. 

lAIPTl 

78.669 

“tfmp 

83.190 


_CYL-2 

286.62 

~Exrr~ 

-jrA56.00_ 

SniLT  _ 
155.55 

~RPM 

_1196.6_ 

IAIRT2_ 

78.519 

DELTAP~ 

2.9652 


CYL -3 
273.66 

EXT-3 

J=A5.6_.P0 

__0(LP 

57.686 


TAIRTl 

85.626 

"ore® 

53.662 


CYL-6 

276.71 


EXT- 6 
J09.81 


SEXT-1 

520.30 


SEXT-2 

520.16 


,MANIFOLn._PRESSURE  * 7.6520 


CYL. BACK  PRE'SSURE  » 29.606 


JAIRT2 

76.612” 

“Flnw  ■” 
2376.9 


_CEIL  TEMP.  ? 76.176 


HEAT  ER__T  FM_P  _H._1 10.97. 


COOLER.  TEMP  80.766 


shes 


NASAjr^L.fViJS ^PREtIMINARy_J?AXA 04/13/76  CAOOflt B|C_04/ 13/76_18:  42_»  I5.1_l.l f.*?_Sy:i5 PGM  C003 ROG  3300 

LE  AMOUT  25  BTDC  1 C T 80  DEG.  HUM=OT MOOJE_«_  7.0000  NO.  SCANS  ■ 5 


■' . 75,000  9E5* BAROMETRIC  PRESSURE  » 79.?30  RATED  HP.*  160.00 W RATIO*  2.1250 


fi 

_COMfl,__ATR_ 

TEMP 

PRESS 

CFH 

ORY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

H 

(« 

77.431 

29.226 

11.710 

50.793 

0.0035632 

14.354 

>« 

COMB*  FUEL 

TFMP 

76.785 

PRESS 
5. 8776 

OENS ITV 
44.732 

TURBO  FLOW 
3.9705 

FLOW  TRON 
3.2733 

FPIP 

6.2112 

A 

COOLING  AIR 

„ TEMP 

UDEL-HOnO 

OEL-HOOO 

FLOW 

REL-HUM 

DEW-POINT 

79.243 

-0.068636 

0.  78  737 

0.00003 

0.34724 

-27.512 

PEL-HUM 

1 

0- 34724 

2 

47.355 

HUMIDITY 

0.49107 

t H2Q  VAPOR 
0.011277 

CORRECTED  HP 
0.76802 

t* 

C> 

ENG.  C'^NO. 

F/A  DRV 

F/A  WFT 

EOU.  RATIO 

RPM-1 

RPM-2 

TOROUF  BHP 

/» 

0.064445 

0. 064440 

0.96186 

595.80 

602.04 

6.6507  0.75447 

WET  CORRECTION  FACTOR  = 0.87737  ’ ' EXHAUST  M3L E . HT.  * 28.789  FXHAUST  DENSITY  * 0.074541  EXHAIB'T  l6w  RAft  * 

« 

' PART  per”  m'ILLIOn“wfT  PEP  CENT 

- MEASURED  .CONC,^ HC  PPM  _ NOX  PPM CO  DRY  C02  DRY 

• 14156.“  "33.735'  1.5739  10.965 

^ CORRECTED  CONC.  TO  WET  BASIS  1.3809  9.6207 


“ . HC  , NOX  CO 

a emission  rate  0.36864  0.0029i'20  ” ‘ 0.72719"' 

' J-NISSION.  MASS/MOOE  0.0061440 ^4.8533E-05  0.012120 

» EMISSION  MASS/RATEO  HP  3.8400E-05  3. 0333E-07  ’ 7.5749E-0'S 

" ^l.OOE  E'JIS./STO.  CYCLE  * 2.0211 0.020222  _ 0.  18035 


CAL. FUEL  AIR  RATIO  =..0.066257  _MEAS,  .FUEL.  At  P RATIO  » 0.064445  OIFF  MEAS5.C^jCAl^_£/A  PERCENT  * 2.8118 

■ CYL  TEMP  DEG.F  CYL-1  CYL-2  CYL-3  CYL-4 

233.00  '266.82  ”255.26  263.30  ' " ” 

FXT  GAS  t¥mp  OEG.F  FXT-1  EXT-2  ^EXT^'3  EXT-4  SEXf-H!  $EXT-2  ”' — 

' 1354.4  -454.00 Z^54.00 297.00  480.33  479.13 


E.NGINEJIIL EDILT  SOILT DILP  HANIFOLO  PRESSURE  * 11.308 

142.97  176.18  45.l"97 

DYA'O  CONfi.  TOROUF  RP'm  C YL.  BACK' PRE  SSURF  'i~29^'4l  5” 

6.4302  591.90. 


INOUCTION  AIR lAIPTl  _ IAI«T2 TAIRTl  TAIP.T2 

77.679  77.431  " -52.194  76.229 

OPfFl='E  AIR  TEMP  DFLTAP  0R¥»”  FLOW 

..  81.580  2.0111 53.389  1902.0 


02  DRY 

3.7407  ■'  '•  

3.2820 


CELL  TPWP 


74.693 


HFATFo  TFMP 


99.584 


COOLER  TFMP  = 90.105 


PG*<  C003 


ROG  3301 


N A SA-LE\‘1S  PRELIMINARY  DATA, 


04/13/76  CADPEil 


REC  04/13/76  1B;54:42»98I 


FAC  SEX15 


irt^nilT  BTOC  I,  C T 80  PEG  HUM»Ot  3/AT  LEAS 


E NG T ME  TIMING  » 2S.000_ 


DEG. 


COMB.  AIR 


TEMP  _ 

■79.4Y9 


PRESS 
29., 226 


MODE  « 1. 9000 _ 
BAPnPET^lC  PRESSURE  29 . 230 
CFM 


NO.  SCANS  - 5 


9.89  30 


DRY  Ft ON 
42‘.'9T7  ' 


RMEDJIP.«  l&O.OO 

VAP3^  FLOW  _PRESS  TOTAL 
0.00237 1 r 14.'360 


HC  RATtO»  2.1250 


COMB.  FUEL 


COOLING  A_!_R_ 


TEMP 

78.651 


PRESS 

5.8461 


DEMSITY 

44.583 


TEMP 

81.897 


UOEL  -HPOO  DEL 
-0.076385  0.83691 


TURBO  FLOW 
3.9645 

FLOW 

‘0,00003 


FLOW  TRON 
J.9304 

REL-HU5 

0.25617 


rpip 

5.1983 


DEW-PO^T^ 

-28,407 


R EL-HUM 


1 

0. 25617. 


42.576. 


HUMIDITY 

0.38674 


~i  H20  vapor"  -ORRECTEO  H> 
0.0088808  0.43621 


ENG.  COND. 


F/A  ORY_ 
"O. 091580 


F/A  WET_ 
0j09‘i575 


EOU.  PATIO 
■‘l.‘3569 


PPM-1 

518.24 


RPM-2 

615.12 


T0R3UE 

“3.6337 


BHP 

0.42774 


"wet  correction  FAC'im'p' =■  o'.88855  EXHAUST  MOLE.  WT.  = 26.803 


= xHAuirTE-NTi ty-^7T»6-9399 P5WHKT  FLOW  HAi  t - bivirpr 


~ PART  PER  MILLION  WFT 

measured  CONC.  HC  PPM NOX  PPM_ 

■ 21048. 

CORRECTED  CONC.  TO  W FT  BASIS 


is. 226 


_cn  DRY 
777379 
6.8755 


"per  cent 

CO 2 DRY 

8.5605 

7.6066 


02  ORY 
"2.1658 
1.9244 


t/\ 

W 


EHISSlOW  RATF 
EMISSION  MASS/.MODE 
EHiSSIOfi"'  MASS/RATED  HP 
MOOE  EM  IS. /STD.  CYCLE  _t_ 


HC  

0.51011 

0,0085019_ 

5.3137E-05 

2.7967 


NOX 

" 0.0012231 
2.0386E-05 
""1.2  741F-07 
0.  0084940 


CO 


3.3698 
0.056163 
0.00035102 
0. 83576 


CALffl'PL  "*^10  = 0.089078 

CYL  TFMP  DEG.F 


MEAS.  fuel  air  RATIO  = 0.091580  DIFF  MEAS  F'*- 


_FNGINE_OIL. 


DYNO  COND. 


INDUCTION  AIR_ 


ORIMCE  AIR 


CFLL  TE«P.  * 


CYL-1 

260.24 

CYL-2 

274.31 

CYI  -3 
251.99 

CYL-4  

260.54 

= EXf-1 
894.04 

EOILT 

149.98 

EXT-2 

r454.00_ 

SO  ILT 
314.'63 

EXT- 3 
-454.00 

OILP 

45.993 

■“FXT-4  SEXt-f  SrXT-2 

330.75  519.07  517.71 

manifold  pressure  *10.345  

"TnPOU"E"“ 

7,  1 #.47 

RPM 

609.4? 

CYL. BACK  PRESSURE  * iv.ouf 

I A I R T? 

TAI3T1 

TAIRT2 

79.640 

79.429 

-59.435 

‘76.407 

"TEMP 

83.453 

847 

OELTAP 

3.0295 

^ ORF> 

53.362 

FLOW 

2400.9  

HF&TEP 

TEMP  = 112.68 

COOLER  TEMP  = 93.B67 

FAC  SEX15 


PGM  C003 


RDG  3302 


LFANOUt  25  BTDC  I t T 80  DEG  HUM»0*  3/AT  LEAV 


MODE’  ■ 2.0000 


NO.'  SCANS'  » 5 


.. FNGIN^'  TI<ltNG  « 25.000  DEG.  ‘ PAROHET^  1 C PRESSURP  '»  29.?30~ RATED  160.00  HC  RATIO*  2.1250 

« COMB,  air'  TFHP  press CFM'  DRV  FLOW VAP??_^L9W__PRESS  TOTAL  

„ ~ 79.68a'  29.226  18. '/OO'  81.12^6  0,0053765  I'aVBST 


NASA^L^W I S PREt!*<lNARY  DATA  04/13/76  CAOPfel! 


LfAWnUT  25  BTPC-I  C T 80  PEG  3/AT.  lEA^I 


MODE  » 6.0000 


REC  0»/ 13^76  latSTt 36.393 
NO.  SCANS  > 5 


FAC  SEX15 


PGN  C003 


ROG  3303 


ENGINE  TIMING  « 25.000 


DEG. 


BAROMETUC  PRESSURE  » 


RATED  HP.»  160.00 


HC  RATIO-  2.1250 


COMP.  AIR 


_TENP 

78.996 


PRESS 


CFM 


29.215 


18. 586 


DRY_  FLOH_ 

'80.6To 


VAPOR  FLaW_PRESS  TOTAL_ 
■O.OOV2Y57  19.361 


COMB.  FUEL 


COOLING  AIR_ 


TEMP 

_78.872_ 

TEMP 

80.989 


PRESS 

5.7930 


OEMS ITY 

99.677 


TURBO  FLOW  FLOW  TRON  FPIP 
3,9657  6.7627 


UDEL-HOOD 

-0.085795 


OEL-HOO^ 
"0. 81699 


FLOW 

0.00000 


R EL -HUH 
0.29592 


DEW-POINT 

-28.532 


RFL-HUM 


1 


0. 29592 


-23.926 


HUMIDITY  1!  VAPOR  CORRECTED  HP 
p.3S5p9 0.0089099  1.B776  


ENG.  CONO. 


F/A  D/IY_ 
0.  083,873 


F/A  WET__ 
0.~6b3869 


^EOU.  RALI^l-SP^rl 

, 1.2518  , 1207.8 


RPM-2 
, 1208.9 


TDROUE 

■8.0391' 


BMP 

, U8919 


WET  CORPECjTION  FACTOR  - 0.85396 


EXHAUST  >3LE.  WT.  - 27.376 


E XHAUTTBt'NSI  TY 


1233.TT 


part'per  million  wet 

.ur.  DDu  . uny  ppm 

1 

cn>  opv  1 

"per  CENT 
C02  PRY  i. 

02  DRY 

iA 

LM 

. rnovtcmn  rnwr. 

9150.9 
TO  WET  BASIS 

92,379 

8.9112 
7.17  87 

'9.6996  ' . 

8,2356 

0.19550 

0.16685 

V 

HC 

NOX 

CO 

EMISSION  8 ate 

0.18371 
ii.nr.91 855 

0,0062172 

0.30031086 

6,92pe 
, 0^32129 

t EMISSION  ”maSS/RATEO  HP 

5.79ipE-fl5 

1.0716 

1.9929E-06 

0.12953 

0.002C081 

9.7811 

, CAL  .FUFt-  A IR  - :_0.j087655L 

CYL.  TEMP.  DfG.F  CYL-1 

“ 259.25 

FUFL  AIR  RATIO 

= 0.083873 

. DIFF  MEAS.t  CAL.  F/A  PERCENT  » 9,2796 

CVL*"2 

CYL-3 

257.88 

CYL -9 

270.99 

259.11 

. EXT  GAS.  TEMP  OEG.F  FXT-1  FXT-2 

. tkQL.  S4  -959.  00 

FXT-3 

-959.00 

EXT-9 

-307.02 

SEXTrl 

978.12 

SEXT-2 

977.76 

* 

PH  ILT 

sniLT 

OILP 

MaNIFiLD  PRESSURE  « 

7.5633 

197.08 

196.66 

57.870 

DYNO  CONO. 

. TOROUF 
1 1 . 096 

RPM 

1202.9 

CYL.  B'ACV  PRESSURE  = 

29.160 

1 A IRTl 

IMPT2 

TA  IITI 

TAIRT2 

79.216 

78.996 

-99.209 

76.961 

PRIFICF  AIR 

TEMP 

82.917 

OELTAP 

0.035909 

ORPP 

53.273 

FLOW 

198.99 

. CELL  TEMP._,^^ 

75.855  

= 108.61 

rnri FR  temp  = 

89.813 

..  mASAt-LEWIS  PRELTHTNARY  data  0<f/l3/76  CADDETI BEC  0'»/l3/76  19;0Q;41.597 FAC  SEX15 PGM  C003  WPG  3304 

O* 

- LFANOUT  25  BTOC  1 C T 80  PEG  HUM»or  3/4T  LEAN MPf)E  - 7.0000 NO.  SCANS  - S 

ENGINE  TIMING  » 25.000 ^E_G. BAROHETRIC  PRESSURE  » 29.?30  _ 3ATI°’_A*Ji?P. 


. aT_R TEMP PRESS _CFM _ VAPOR  FLOW PRESS  TOTAL 

» 76.374  ■ ’29.230  ~ 10.241  ~44.4fll  0.0041962  14:354 


n 


It 

ot 


(» 


(t 


•f. 


COMB.  FUEL  TEMP  PRESS  DENSITY  TURBO  FLOW  FLOW  TRON  FPIP 

74.997 5,8443 3.9701  3.9274  6.2331 


C_00LING_AIR  TEMP  UPEL-HOOD  DEL-HOOD  FLOW  REL-HU'1  DEW-POINT 

T '78.872  '-0.087732  '6.86182'  ' 0.00000  0.47564  -26.307 


BEL-HUM  I 2 • HUM'niITY  * H20  VAPOR' CORR  ECTEO  HP 

0.47564,, 24.980  0.66035  0.015164  0.52495 


ENG.  CONP. F/A  DRY F/ A WET EOU.  RATIO  PPM-l  RPM-2  __  T0R3UE  _ BMP 

0.088294  0.088285  1.3178  610.02  610.14  4.4421  0.51595 


WET  CORRECTION  FA'CTOR  * 0'.'87405'^  EXHAUST  'm3L  F . wt.  = 27.042  * EXHAUST  3EVSITY'«  "O:  07001  8 

PART  PER  million'  WET  PFR  CENT  ' * ' *" 

measured  CONC.  HC  ppm  NOX  ppm  CO  DRV  C02  DRY  02  ORY 

19942.  13.149  ' 7.5400  8.8487  ' 1.8262 

CORRECTED  CONC.  TO  WET  BASIS 4.J903 7.7342  1*5952 

HC  NOX  CO 


'emission"’  RATE  0.49503  ' " 0.0010819  3.3082 

EMJRSinN  MASS/.MODE  0.0082505 1.3032E-05  0.055136 


emission'  mass/rated  HP  5.  1565P-05  " 1.1270E-07  0.00034460 

MOPE  EMI S,,/STD,  CYCLE  T 2.7140 0.0075133  __  0.  82048 


Ex'■^m)sr1:^o^^  RAfr*ir-6-9TT« 

Lfl 

^ — 


CAL.FUFI  AIR  RATIO  = 0.089216  MfAS.  FUEL  AIR  RATIO  = 0.088294  OIFF  MEAS.G  CAL.  F/A  PERCENT  * 1.0449 


_CYL  TEMP  DEG. E 

CVL-l 

239.53 

CYL-2 

249.23 

CYL-3 

229.57 

CYL-4 
234  .90 

- ■ - ■ - — 

It 

EXT  GA,:  TEMP  DEG. 

F EXT-1 
996. 80 

EXT-2 

-454.00 

EXT-3 

-454.00 

EXT- 4 
233  .71 

“SEX't-l 

435.91 

SEXT-2 

434.34 

0£ 

•1 

ENGINE  OIL 

EO  ILT 

SniLT 

OILP 

MANIFOLD 

PRESSURE  » 

10. 398 

143.36 

-189.79 

47.509 

DYNO  COND. 

TOPOUE 
6. 1782 

RPM 

501 .80 

CYL.BACK 

PRESSURE  = 

29.205 

fi 

I NDUCT  ION  AIR 

lA  IRTl 
' 77.086" 

I A IRT? 
76.874 

TA  IRTl 
1.9  338' 

TAIRT2 
■ 75.509 

' 

— - - — - 

' 

ORIFICE  AIR 

TEMP 
80. 954 

DELtAP 

3.0013 

ORFP 

53.298 

FLOW 

2395.7 

CEIL  TF*‘P.  = 73.956  HFATF®  TEMP  = 102.51  COOLER  TEMP  * 79.610 


i 


I 

t 


Jl*i.*-LEWIS PPFLIMINARY  DATA 0A/.lV7-6_ 


CAnOEIJ.  „ 

lEANOUT  25  BTnC  1 C T BO  PPG  HUM«0T  3/AT  LEAN MOPE 

PNG  IN  E_  T IM.INJG  ^_25,.  000 P E G 

CO“B.  AIR TEMP 


RARPMET^IC  PRES SURE 


REC  OA/ 13/76  19:01*03.015 
l.OOOO  NO.  SCANS  « 5 

« 29.220 


FAC  SEX15 


PGM  C003  RDG  3305 


RATED  HP.*  160.00 


HC  RATIO*  2.1250 


76.723 


_P^SS_ 

29.224 


CFM 


10.293 


DRY  Finn  VAPOR  FLOW  PRESS  TCTA_L_ 

44.754  0.3046266  14.353 


comb,  fuel 


TEMP 

_T1..1_0JL 


PRESS 

5.8413 


OEMS  ITY  TURBO  FLOW  FLOW  TRON 

44.724  3.9698  3.9394  _ 


FPIP 

S.1932 


COOLING  AIR 


_TENP 

78.801 


unEL-H^nn_ 

-0.082197 


OF.L-HnOO_ 

■0.81256 


FLOW 

0.00030 


R EL -HUM 
0.52370 


DEW-POINT 

-25.432 


pel-hum 


0. 52370 


-16.908 


HU^Td  ITY 
0.72366 


"Y  H29  VAPOR  "CORREC  TED  VP 
0.016618  0.54672  _ 


FNG.  CnND._ 


F/A  DRY_ 
"0.088024 


_F/A  WF.T  _ 

o.^oaeois 


FOU.  RATIO  RPM-l  RP«-2  TCIROUE 

"1.3138  '596.22  595.26  4.7333 


BHP 

0.53739 


“wet  CORRECTION  FACT’o^R  * 0.87711 


"exhaust  M'-iLE.  WT.  ‘=  2.7.06  2 


r XHAUSrTE~NS!  TY  V"orO 70070  rxWjS'TntrftlTTrStE  » 694.98 


heasurf  n_cpNC.  s_ 


part" PER  MILLION  WET 
HC  PPM NOX_  PPJl 


19823. 

corrected  CONC.  to  WFT  BASIS 


12.345 


_C0_  DRY 
7.5613 
6.6321 


PER  CENT 
C02  PRY 
8.7684 
7.6909 


02  DRY 
2.0689 
1,8147 


j: 


FmTsS'ION  RATE 

EM I S S I ON  . _ M A S S / “PDF 

EMISSION  MASS/PATEO  HP 

MODE  FMIS./STO.  CYCLE  % 


HC 

o’.  49461 
0.0082434 
■5.  1521E-05 
2.7117 


NOX  CO  . 

’ 0.0 010210  3.3463 

^l.70l6E-05  0.055771 

l'.0635F-07  O.C0034857 

0.007090?  0.82993 


CAL  .FUEL  AIR  RATIO  * 0. 08829l_ 
CYL  TE^'P  DEG.F 


PEAS.  FUEL  AIR  RATIO  = 0.088024  >^IFF  MEAS.C  CAL  •. //A  PERCENT 


CYL-1 
■ 236.63 


CYL-2 

246.26 


CYL -3 
225.59 


CVL-4 
231  .06 


FNGI_NE._fIL_ 


DYNO  CONO. 


INDUCT  ION  AIR 


C'PIFirE  AIR 
CEL  L TF”P._  = _73-*''56 


■ EXT-l 
677.76 

EXT-2 
-454. 00 

EXT-3 

-454.00 

FXT-4 

-403.05 

EO  ILT 

SOILT 

OtLP 

MANIFOLD 

142.96 

72.360 

47.425 

Torouf 

7.  236  7 

RPM 

591.42 

CYL. BACK 

lA  IPTl 

lAIOT? 

T6  IRTl 

TAIRT2 

74.769 

'75.980 

75.723 

85.923 

TEMP 

81 . 04? 

DFLTAP 

__  1.04  77 

nsF= 

53  280 

FLOW 

1445.5 

SEX'T-l 
431  .16 


5EXT-2 

428.93 


10.464 


tlFATPR  TF«P  = ,10  2.31, 


COPLFR  TFMP  = 79.246 


\ 


I 


• ' t ' r 

WASA-LEWt* 


t • ^ I . I ' ' . ••  ■■ 

PRELIHtNARY  DATA 


LEANOUT  25  BTPC  1 C T 80  DEG  HUM«Ot  3/AT  LFAM 

; :"f  '■  ■;  , I I . ■ • ^ ^ 

E MG INE  TIMING  « 25.0 00 PEG. BAROHET^ 


, I ’ I ■ I ■ ' i ''I'  I ' I ' I ^ 

04/13/76  CAfjPEI  t REC  04/13/76  19:04:06.270 

I JT~  » • * 

t 3/4T  LFAM  MODE  » 2.0000  NO.  SCANS  » 5 


FAC  SEX15 


PGM  C003 


ROG  3306 


BAROMETRIC  PRESSURE  » 29.220 


COMB.  AIR 


COMB.  FUEL 

:ry;  ~ 

COPLlNG  AIR 


TFMP  ■ 

77.192 

TFMP 

_TEMP_^ 

78.996 


PRESS 

29.,216 

PRESS 

5.7879 

UDEL-HOOD 

-0.078322 


CFM  ■■ 

"18.617 

I 

DENS  ITY 

j^.7L7 

OEL->HOOD 

6.8^026 


ORYELOM 

■8"l.004 


) RATED  HP.^  160.00 

, . I 

VAPOUR  FLOW  _ PRESS  TOTA^I^ 
"0.0062655"'  16'.352 


HC  RATIO*  2.1250 


TURBO  FLOM  FLPM  TRON  FPIP 

3.9674  6.9307  5.1731^ 


FLOW 

6. 000 00 


REL-HU9 

0.26268 


_ DEW-POINT 

-28.56r 


1 1 • • 

R EL-HUM 

1 

0. 26268 

2 

31.047 

HUMIDITY 

0.36860 

t H2D  vapor"  CORRECTED 
0.0084644  1.9744 

HP 

t*  rn^D- 

F/A  OPY 

F/A  WET 

EQU.  RATIO 

RPM-l 

RPM-2 

TORQUE 

BHP 

0.  085559 

0.085555 

1.2770 

1205.8 

1206.7 

8.4508 

1.9402 

WET  CORRECTION  FACTOR  = 0.85864 
PARf'pEiTinrU 

MEASURED  CONC.  HC  PPM NC 


EXHAUST  MOLE. 


PART  PER  MILLION  WET 

MEASURED  CONC.  HC  PPM NOIL,  PPM 

4614.5  41.158 

COPRECTEO  CONC.  TO  WET  BASIS 


JCO  DRY 
8.4258' 
7.2348 


rr^  27.247 


PFR  CENT 

_C02  DRY 

9.664d' 

8.2979 


F'XHAUSt  iE'NSlT 


_02  9RY 
0^17698 
0.15196 


FMISSIDM  rate 
_FMISSinM  _MASS/MOOE  _ 
emission'  MASS/RATEO  HP 
MODE  FMIS./STO.  CYCLE  T 


_HC 

6.2"'d649 

0.037857 

"0. 00023661 
12.453 


_NOX CO  

0'.b06l65T  ■ 6.5472 

_0.0011193._  1.2003 

6.9954E-06  0.0075019 

0.46636  ■ 17.862 


t C A_L  , F U E L_A  I R . R A T 1 0^  - _ 0 ._0J77 7 5_ MEAS.  FUEL  AJ  ^ R AT  » 0 . 0 8 5 5 5 9_ 

CYL  TFMP  0EG.F_  CVL-1  CYL-2 CYL-3 C7L-4  

252.53 


OIFF  MEAS.E  CAL.  F/A  PERCENT  » 2.5897 


EXT  CAS  TEMP  DEG.F  EXT-1 
1424.2 


_ENGINE  OU. FO 

14 

' DYNdTOMD.  ^TO' 

5., 

JLNQkIFT  lOllJlR I A 

77 

"n rTf'ice  air  t e 

61 

CFLL  TEMP.  = , 74.675 


FOILT 

141.12 


TORQUE 
5.  1773_. 

lA  IRTl 
77.369 

TEMP 
61  .492 


_CYL-2 

263.22' 

■~FX‘f-2 
-454.00 

_S3  ILT 
-37.932 

"”rpm 

_1200.8_ 

lAIRT? 

' 77.192“ 

~delTa'F 

1-0244 


_CYL-3 

249.65 

EXT-3 

^54.00_ 

OILO 

'58.402 


_TA  IRT1_ 
-7.5535 

53.239 


CYL- 4 
243  .82 

■FltT-4“ 

207.88 


SEXT-1 

207.88  41 0 . 04 409.41 

MAMIFOLD  PRESSURE  - 7.6040 

TylTr  ATpr  p"RES'SURE  = 29.133 


_TA  1 R T2 
74. 5 3 3" 

npLow 

1429.0 


Ss: 


HEATER  TEHP  = 114.78 


COOLER  TEMP  = 82.627 


WASA-LEWIS  PREI  IMT MARY  DATA  0»/13/76 CAOD|llX 


LEANOUT  29  BTOC  ! & T BO  PEG  HUM»0t  L€M WODE 

2 5,000 DFG.  ' BAROMEniC  PRESSURE,.  ^?5.«220 


REC  04/13/76  19tOA>2e.86I 
NO.  SCANS  • 5 


FAC  SEX15 


PSt*  C003  ROC  3307 


engine  timing 


rated  HP.»  160.00 


HC  RATIO-  2.1250 


PRPSS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

COMB.  AIR 

Tr  HP 
77.298 

29.215 

18.820 

81.843 

0.0046061 

14.355 

COMB.  FUEL 

TEMP 

PRESS 

■ DENSITY 
4^.715 

TURBO  FLOW 
3.9690 

FLOW  tRbN 
6.9277 

FPIP 

6.1761 

— — — 

77.431 

ppi  -hood 

FLOW 

REL-HUM 

DEW-POINT 

COOLING  AIR 

TEMP 

78.987 

-b. 084964 

0.79900 

0.00000 

0.27982 

-28.347 

PEL-HUM 

1 

2 

007 

HUMIDITY 

0.393<>6 

t H20  VAPOR 
0.0090466 

CORRECTED  HP 
1.6186 

U«  £ f Vofc 

V4fT 

EOU.  RATIO 

RPM-1 

RPM-2 

TORQUE 

BHP 

0.084646 

0.084641 

1.2634  ■ 

1204.6 

1205.4 

6.9340 

1.5903 

WET  CORRECTION  FACTOR  i 0.85563 


EXHAUrT-N3TlT-wT7-^27.Hf E XHTOp-^fNinV-irW  gySIUST  FLOW  R*.  t 


PAPf“PER  MILLION  WET 
HC  PPM.__._NQ* 

4238.4  41.074  8.4387 

CORRECTED  CONC.  TO  WET  BASIS  h-V^l- 


MEASURPQ  CONC. 


"per  cent 

C02  ORV_ 
"9.6599 

8. 


02  DRY  _ 

0.17036 

0.14576 


LM 


CO 

CT 

{£ 

EMISSION  RATE 

"b. 19098  0.0061349 

" 6.5795 
0.32897 

. 

«C 

EMISSION  MASS/MODE  . . 
EMISSION  MASS/RATED  HP 

"5, 96 81 E 

H 1411 

-05  1.9iTiE-06 

0.  12T81 

b. 0020561 
4.8954 

prnjt  ErtIS#/STO*  CVCLc  ^ 

- 0.C84646  OIFF 

HEAS.C  CAL.  F7A  PERCENT  “ 3.5282 

H- 

r^l.FIIFI  AIR  RATIO  - 0.087633 

CYL-6 

K 

CYL  TEMP  OFG.F  CYL-1. 

_ - 254.21 

CYL-  2 
264l95 

251.66 

'246.24 

— 

ti 

u 

EXT  CAS  TEMP  OEC.F  EXT-l 

EXT-2 

EXT- 3 
-454 .00 

EXT-4  ^Xt-1 

-353.67  407.88 

SExt-z 

407.52 

- 

c 

1 3 

II  T 

OILP 

MANIFDLO  PRESSURE 

■ 7.5918  --  

■ 

•1 

8. 

fcNGtrit  OIL  FO  ILT 

141.24 

-29.583 

58.454 

OVNO  COND.  TOROIIE 

RPM 

"c  yl.'back"'pre  SSORE 

« 29.401 

■ 

«. 

9. 8290 

TA  1 3 T 1 

TA I R T2 



ct 

c> 

INDUCTION  AIR  lAiPTl_ 

77.511 

"77.29R 

-53.DT6 

"74.904 

“"orifice  air  TE>P 

A 1 AOfk 

DELTAP 

2.0258 

ORF» 

53.281 

"FLOW 

1988.8 





t 

CELL  TEMP,  » 74,.T90  . 

HEATER, 

TEMP  =>  12_5*68 

COOLER  TFHP 

« 87.374  

— --- 

19 

••  NASft-LEWlS 


PRFLIMINARY  DATA  04/13/76  CAODFtI  REC  04/13/7&  19;07;23.203 FAC  SEXiS 


PGM  C003  W6  3308 


LEANDUT  25  8T0C 

I ,E  T 00  DEG  HUM«01?  3/4T 

LEAN  MODE  ■ 7.0000 

NO.  SC 

ANS  * 5 

It 

ENGINE  TIMING  » 

25.000 

DEG.  BAROMETRIC  PRESSURE  * 29.220 RATED 

HP.-  160.00 

H^ 

RATIO*  2.1250 

rnwn.  atr 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

r« 

77.680 

29.223 

10.085 

43.048 

0.0034903 

14.351 

COMB.  FUEL 

TEMP 

77.918 

PRESS 
5. 8434 

DENS  ITY 
44.702 

TURBO  FLOW 
3.9679 

FLOW  TRON- 
3.9514 

FPIP 

6.1545 

A 

r noi  i Kir.  at  ft 

TFMP 

UDEL-HOnO 

DEL-HOnO 

FLOW 

REL-HilM 

DEW-POINT 

79.411 

-0.079983 

0.81754 

0.00000 

0.39061 

-26,932 

PEL-HUM 

i 

0.  39061 

2 

67.527 

HUMIDITY 

0.55721 

* M2n  VAPOR 
0.012795 

CORRECTED  HP 
0.79793 

r fcm  - r nK*n . 

P/  A PRY 

F/A  WET 

EOU.  PATIO 

RPM-l 

RPM-2 

T0R3UE 

BMP 

0. 090116 

0.090109 

1.3450 

584.46 

578.04 

7.D424 

0.78369 

WET  CORRECTION 

CACTOP  = 0. 

88412  EXHAUST  M3LE.  WT 

. * 26.908 

EXHAUST  DENSITY  * 0,069672 

EX'^AUST  PLOW  RftTt  • 

MPAOIRPD  rPNC. 

PART  PER 
Hr  PPM 

MILLION  WET 
NOX  PPM 

Cn  DRY 

PER  CENT 
C02  DRY 

02  DRY 

Cm 

CORRECTED  CONC. 

"23581.  9.0649 

TO  WFT  BASIS 

7.6599 

6.7722 

8.3654 

7.3960 

2.4878 
2,! 996 

VJ 

HC NOX  _ CO  . 

,<  EMISSION  RATE  ” 0.  5808'i  O.OOOTAOl’jf  3.3733 

EMISSION  MASS/MPDE  0, 00*56806 1.2335E-C5  0.056222  

EMISSION  MASS/PATEO  HO  ~ 6.050AO-05  7.7095E-0B  0,00035139 

MOnF  EMIS./STD.  CYCLE  T 3.184A  0.  83664 

CAL. FUEL  AIR  RATIO  = 0.089388  MFAS.  _FUEL  AIR  PATIO  = 0.090116  OlFF  MEAS.G  CAL.  F/A  PERCENT  *-0.80792  


CYL  TEMP  DEG.F 


CYL-1 

237.92 


EXT  GAS  TEMP  DEG.F  EXT-1 
577. ?6 


ENGINE  OIL 


EOILT 

138.90 


DYNO  CONO. 
INDUCTION  AlP 


ORIFICE  AIR 


CFIL  TF”P.  = 


TOROUF 
5.  04  06 

lA  IPTl 
77.944 

'tfmp 

82.020 


CYL-2 
248. 02 


CYL -3 
226.46 


CYL-4 
23?  .73 


FXT-2 
•454.  00 

EXT-3 

-454.00 

EXT- 4 
47.469 

SFXf-1 

373.28 

SEXT-2 

371.29 

SniLT 
■204.  11 

niLP 

■47.409" 

MANIFOLD 

PRE  SSURE  =_ 

10.818  

PPM 

575.94 

CYL. RACK 

PRFSSURF  = 

28.933 

lA  IRT? 
77.508 

TA  IRTl 
-138.06 

TA  1 R T 2 
74.880 

DFLTAP 
l.05  77_ 

DRFO 

_5? .338 

FLOW 

1451.0 

UFA  TCP  T 

E'^P  = 13  6.59 

COOLER  TFMP  = 

88.409 

75.172 


_ NASArlFWLS. RKfitlMINARY  DATA  04/13/76  CAODEII  — RBC  04/13/76  19:18:00,395  

.IFM10UT.2.5_BT0C„I.  C T . 80  OEC  .HUR«0»  NEUTRAL .MODE,  «. ,1.0000  . .NO,.  SCANS_».  5 

BAROMETR.!C_PRESSURE  * 29.220  RATED  H.P.«__160. 00. 


JNCINE  TIMING.  » 25.000 


DEG.  . . 


EAC  SEX15  _ PGM  C003 

HC  RATIO-  2.1250  


COMB.  AIR  - - . 

TEMP 

70.068 

PRESS 

29.222 

CFM 

11.398 

ORY  FLOW 
49.503 

VAPOR  FLOW 
' 0.0028864 

PRESS  TOTAL 
14.352 

crMB,  fuel 

TEMP 

77.139 

PRESS 

5.8137 

DENSITY 
44.723 

TURBO  FLOW 
6.1362 

FLOW  TRON 
4.8695 

F PI  P 
6.1884 

_.CCPLING  AIR. 

TEMP 

80.866 

UOFL-HnOD  , 
-0.073064 

DEL -HOOD 
0.83387 

FLOW 

0.00000 

REL-HUM 

0.28256 

DEW-POINT 

•28.227 

REL-HUM  ' 

1 

0.28256 

2 

73.509 

HUMID  I TV 
0.40816, . 

i:  H20  VAPOR 
0.0093727 

CORRECTED  HP 
0.5277B 

. . . 

FKG.  C.PNO. 

F/A  DRY 
0. 098368 

F/A  WET 
0.098362 

EOU.  RATIO 
1.4682 

PPM-1 

614.58 

RPM-2 

614.04 

torque  I 

5.2672 

BHP 

0.61 636 


WET  CORRECTION  FACTOR  * 0.89216 


EXHAUST  M3LE.  WT.  - 26.334 


EXHAUST  0E"NSITV  » 0.068184  EX'HAUS’T  FLOW  RAtE 


■ PART  PER  MILLION  WET 

measured  CONC.  5HC  PPM  NOX  PPM 

31781. 

CCORECTED  CONC.tO  WET  8ASIS 


4.0245 


CO  ORY 
9.4910 
8.46  75 


PER  CENT 
C02  ORY 
6.8972 
6.1533 


02  ORY 
3.0761 
2.7444 


EMISSION  RATE 
FMISSION  MASS/MPOE 
EMISSION  MASS/RATEO  HP 

_HrnF  fMis./STn.  cycle..? 


HC  NOX  CP 

0.90988  0.00045784  4.9024 

0.015165  7.6307E-06  0.081707 

9.4779E-05  4.7692E-0B  0.00051067 

4.9884  „ 0.0031795 1.2159 


CAL.FUPL  air  ratio  - 0.097514  MEAS.  FUEL  AIR  RATIO  - 0.098368  , . OIFF  MEAS,t  .CH.r.f PERCE_NT.--^^^^^^ 


CYL  TEMP  DEG.F 

CYL-1 

255.10 

CYL-2 

265.70 

CYL- 3 
243.91 

EXT  GAS  TEMP  DEG. 

E EXT-1 
119.10 

EXT-2 

-454.00 

EXT- 3 
-454.00 

ENGINE  OIL  . _ . _ 

EPILT 

151.17 

SPILT 

266.95 

OIIP 

46.909 

OYHO  COND. 

TOPOUE  ’ 
4.3132 

' RPM 

608.58 

INPUCT IPN  AIR  _ 

l A IPTl 
78  .307 

! AIPT2 
78.066 

TAIRTl 

-2.0318 

ORIFICE  AIR 

TfMp 

82  .029 

DELTA? 
1 .9873 

ORFP 

53.367 

CELL  TF‘‘P.  * T5. 

225 

HFATFR 

TEMP  = 128. 

CYL-4 

255.89 

"fXT-4 

248.28 


SEXT-l 

524.63 


SEXT-2 

524.02 


MANIFOLD  PRESSURE  -11.013 
CYL.BACk  PRESSURE  '*  29.318' 


TAIRT2 

75.487 


FLOW 

1970.1 


CnniER  TEMP  * 89.195 


HASA-LEWL^..  EMtlJ^lNARY  DATA,  OA/ 13/76  .CADOEI , ,._REC  04/ 13/76  .19M8*  20.290 _rAC  SEX15 PGM  C003 

LEAMDUT  25.BTD.C...I-E  -I-  80  .DEG  .WM.OT__.KEU '><Al MrOE_.-..  1.  0000  __  NO...  SCANS„...5 

ncr  R4Rf'MFTRIC  PRESSURE  * 29.220  RATED  HP .*_,160..0p HC..R»TI.0^.2!.  1250 

..fNGINE  TIMING..  25.000  DEG.  RARrMEiKiL  HKtsiunc 

COMB.  AIR 


ROG  3310 


CCM9.  FUEL 
.CCCLING  AIR 


PEL-HUM 

. ENG.  COND. 


TEMP 

77.670 

TEMP 

76.696 

TEMP 

80.267 

1 

0.27309 


PRESS 

29.224 


CFM 

11.38B 


DRY  FLOW 
49.405 


VAPOR  FLOW  PRESS  TOTAL 

0.0027480  14.351 


PRESS 
5.8137  . 

unEL-HODO 

-0.095205 

’ 2 * 

48.965 


DENSITY 
44.738  . 

DEL-HOOD 

0.83287 

“HUMniTY'' 

0.33935 


turbd  flow  flow  TRON 

6.0537  4.8575 


FLDW 

0.00000 


RFl-HUM 

0.27309 


FPIP 

.5,1701  

OEW-POl.NT 

-28.387 


t H2D  VAPORCnPRECTEO  HP 
0,0089408  , 0.56729  . 


_ F/A  dry  P/a  wet  EQU.  PATIO  RPM-1 

0.098320  0.098315  1.4S75  611.70 


RPM-2 

611.28 


TORQUE. 

4.7838 


BHP 

0.55717 


WET  CORPEcVioN  FACTOR  = 0.89188  FXHAUST  MOLE.  WT.  = 26.337 

PART  PER  MILLION  WET 


EXH AUSTINS ITY  • 6':058192  ' EXHAUST  FLOW  R AT E ^ '795.76 


MEASURED  CONC, 


UC  PPM  NOX  PPM 

32096.  4.6995 

_CCPREGT.ED.C:5.Ni;j..jrD  WET  BASIS  


PFP  CENT 

CT  DRY  C02  DRY 

9.A447  6.9296 

8.4235  6.1803  ... 


02  DRY 
3,0826 
2.7493 


C/1 

--SS 


EMISSION  RATE 
EMISSION  MASS/NDDE 
EMISSION  MASS/RATEO  HP 
_.MnnE  FMIS./STD.  .C.YCLE  7 

CAL. FUEL  AIR  RATIO  = 0.097497 


CYL  TEMP  DEG'.F 
Ixf  gas' Temp' bi 
ENGINE  OIL 
DY NO  COND. 

induction  air 

■ ORIFICE  AIR 


HO, 

0.91692 

0.015282 

9.5513F-05 

5.0270 


NOX  cn 

0.00044502  4.8565 

7.4170F-06  0.081108 

4.6356E-08  0.00050693 

0. 0030904. _ 1.2070  


MEAS.  FUEL  AIR  RATIO  = 0.098320  DIFF  MEAS.C  CAL... F/A  PERCE  NT  —0. 837.25. 


CYL-1 

250.21 

CYL-? 

260.95 

CYL -3 
238.18 

,F  EXT-1 
1102.1 

EXT-2  ' 
-454.00 

" EXT- 3 
-454.00 

EOILT 

150.56 

STILT 

67.556 

niLP 

46.845 

TDROUF 

4.3348 

RPM 

604.08 

lA  IPTl 
77  .909 

TAIPT2 

77.670 

TA I R T 1 
-83.640 

TEMP 
81  .509 

DFLTAP 
1 .0061 

npcp 

53.304 

.817 

HEATFP 

TEMP  = 140.' 

CYL-4 

248.93 

EXT-4 

-421.98 


SEXT-1 

518.10 


SEXT-2 
517. 14 


manifold  PRESSURE  = 11.156 
CYL. BACK  PRESSURE  = 29.047 


TAIRT2 

76.033 


FL^W 
1416. 4 


CELL  TF«P 


COOLER  TEMP  = 93.417 


NASfr-UEWliS PRtiUI.MINARY  DATA  . 0A/13/.T6 CAOPEt.l 

EA^•OOT  25  M.0.C.J  _t  I_.  «0  OEG.  HM!!»Ot__NEy.TRAL 
EMGINE  TIMING  ? 25.000  .OEG..  • 


_ REC_  0 4/.  1 3/,7.6_ Ji?*  2 lA l^jJ27i 5 

W 00  _2 . 000.0 NO  •_,SC  

BABPMETMC.  pressure  ; 29  ,220_  RATED,  .HP_..?._160<..00 R AJJiy=L_2j*A^.55^ 


PGM  C003,  _ RO^G.  33Uj. 


OEM  „ 
20.045 


DRY  GLOW  _ VAPOR  FLOW  PRESS  TOTAl,. 
85.901  0.0043969  14.352 


COMB.  AIR  . temp  press 

77.440  29.214 

densTty  turbo  elow"  flow  t’ron 

COMB.  FUEL  TEMP^^  IMbB 44.743 9.5038 8.2928  . 


> PI  P 
6*1743 


.COOLING  AIR 


PEL-HUM 


..FNG.,j:ONO.. 


TEMP  . 
79.234 

I 

„.0. 25045 


E/A  DRY 
0. 095428 


JDEL-HnOD. 

-0.073517 


OEL-HOOD_ 

0.79461 


_ ELOW  _ 

I 0.00000 


RE L- HUM 
0.25045 


DEW-POINT 

-28.582 


2 

60.546 

F/A  WFT_. 
”0.095423 


'huHIOITY  X H20  VAPOR  CORRECTED  HP 

0.^434 0.0081368  . 1.3329  

EOU.  RAT1P_RPM-1 

"1.4243  1195.9  1197.0  5.7505 


_BHP___ 

1.3094 


%.Ef  CORpYcmr^C^^  "eXHaOsT  m5lF.  WT.  - 26.533 

PART  PER  MILLION  WET 


— EXHAiisr^s-rrY-^^:^^^  ^ust  flow  RAtr.  ivsi.'t 


measured  cdnc. 


HC  PPM  MDX  PPM 

8853.9  19.064 

CCPRECTF.QJC.3!!(C-»-A0  WET  .BASIS 


CO  DRY 
11.056 
9.57  84 


PER  CENT 

C02  DRY 02  DRY  , 

8.0724  0.29905 

5.9933  Q. 25907.. 


oi 

-X. 

O 


HC  NOX  - CO  ..  

0.44045  " 0.0031437  9.6362 

0.0  8 0 75  1 0.0  0 0 5 7 6 34  , 

0.00050459  3.6021E-05  0.011041 

_ 26.  563 0.  24014 2.6.28? 

CA..fUfl  AI.  AATin..  0.09T39J  «f«S..FUEl,  AIR  RATIO  - 0.095AR8 
CYL  TEMP  DEG.F 


EMISSION  RATE 
EMISSION  MASS/MODE 
EMISSION  MASS/RATEO  HP 
.MODE  EM IS. /ST 0.- CYCLE. X- 


DI FF  HEAS..C..CAL  . J=./A_  PERC.E  NT  .;„2_.0^l_ 


ENGINE  OIL  ..  . 
DYNO  COND. 
INDUCTION  AIR 


ORIFICE  AIR 

_ceil,.temp..»_ 


CYL-1 

244.22 

CYL-2 

255.80 

CYL- 3 
235.92 

CYL-4  - 

232.92 

: EXT-1 
1355.1 

EXT- 2 

-454.00  . . - 

EXT- 3 
•454.00  .. 

— 'rpXT-4  SEXT-1  SEXT 

169.83  .. 481.61 . ?80* 

EOILT  .. 

145.05 

SOILT  

192.59 

niLP  

57.098 

manifold,  pressure  _■  _8..ll30  — 

TORQUE 

8.7777 

~’rpm 

1185.7  

, 

CYL. BACK  PRESSURE  » 29.412 

lAlRTl  

77 .643 

IAIRT2  TAIRTI 

77.440  -60.403 

TA1RT2  — 

76.442 

’ TEMP 
flO  .893  

DELTAP 

0.096010 

ORFP 

53.338 

FLOW 

339.59 ...  

355  

heater  TEMP. 

= 145.84_ 

C O.O.L  ER  .T EMP_  f._95 .522 

ASA-t'pWlJS '"pr'f'lIMINARY  DAT  A 04/  13/76_ 


_c'A'D0fel  I 


LFA>'0UT  25  BTPC  ,1  g T BO,  D.EG  HUM^ 0T__  N.FUTR  AL 


MODE 


E^'GIME  TIMING.;  25.000 


DEG. 


BAROMETRIC  PRtSSURE  = 29.220 


R,EC_j:)4/_13/76_  _19.s_21_s_35^766 

6.0000 NO ._  SCANS .5 

• 1 

RATED  HP.*  160.00 


FAC  SEX15 


PGM  C003 


RDG 


--T1 — 

3312 


HC  RATIO*  2.1250 


_ • COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

ij 

77.794 

29.226 

20.185 

87.406 

0.0052560 

14.355 

. ■ COMB.  FllFL 

TEMP 

76.510 

PRESS 

5.7576 

DENSITY 

44.739 

TURBO  FLOW 
9.5789 

FLOW  TRON 
8.2838 

FPIP 

6.1728 

- ■ - COOLING  AIR  , 

. TEMP 

UDEL-HDOD 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

' 

79.367 

-0.081643 

0.84217 

0.00000 

0.29414 

-28.117 

PFL-HUM 

1 

0.29414 

2 

-7.9208 

HUMIDITY 

0.42094 

X H20  VAPOR 
0.0096661 

CORRECTED  HP 
1.2195 

FNG.  rOND. 

F/A  DRY 

F/A  WFT 

EOll.  RATIO 

RPM-1 

RPM-2 

TORQUE 

BHP 

0.  094774 

0.094768 

1.4145 

1198.0 

1197.7 

5.2505 

1.  1976 

WET  CORRECTION  FACTOR  * 0.86451 
_MEASURED  CONC, 


EXHAUST  MDLF.  wt,  = 26.578 


EXHAUST  DENSITY  * 0.068816 


EXHAUST  FLOW  RATE  * 1390.6 


PART  PER  MILLION  WET  PER  CENT 

HC  PPM  NOX  PPM  CD  DRY__  C02  DRY 

9113.9  19.450  11.035  ' "8.0543 

CORRECTED  CONC.  TO  WET  BASIS  9.5399 6.9631 


02  DRY 

0.34941 

0.30207 


LA 

_C 


EMISSION  RATE 
. emission  . MASS/MODE 
EMISSION  MASS/RATED  HP 
..MCDE  eM,I^./STD._CYCLf_!5. 


HC 

0.45498 
0.022749 
0.00014218 
.7.4833 


MOX 

0.0032186 
0.00016093 
1.0058E-06 
_ 0,067053  _ 


CO 


9.6311 
0.48156 
0.0030097 
7.1660 


‘ CAL.FU^L  air  ratio  » 0.097330 

' ...  CYL  TEMP  OEG.F 


.ENGINE  OIL 

"dyno  cond". 

INDUCTION  AIR 

np ifice’aTr 

CEl  L TEMP.  = 


MEAS.  FUEL  AIR  RATIO  * 0.094774 


CYL-4 

236.06 


DIFF  MEAS.t  CAL.  F/A  PERCENT  * 2.6968 


CYL-1 
246. R6 

CYL-2 

258.10 

CYL-3 

239.69 

F FXT-l 
954.79 

" EXT-2 
_-454.00 - 

EXT-"3" 

-454.00, 

FD  ILT 
144.59 

SniLT 

71.333 

01  LP 
57.258 

TDROUE 

5.9190 

~~RPM 

1184.3 

lAIRTl 

78.006 

IAIPT2 

77.794 

TAIRTl 

46.992 

TFMP 

80.928 

DFLTAP 

1.0531 

'nPFP 

53.313, 

098 

HEATER  TFMP 

= 140.: 

EXT-4 

-406.03 


SEXT-1 

479.31 


SEXT-2 

478.65 


MANIFOLD  PRESSURE  * 8. 1000_ 
CYL.  PACk"pRESSURE~'»~28".T73 


TAIRT2 

77.210 


FLOW 
1449. 4 


COOLER  TFMP  = 98.450 


NASA-LEHl.S.„,PPFLl  Ml  NARY  DATA  OA/13/76  CADDEIt  _REC  OA/ 13/76  19:.27S37.608 FACSEX15 , PGM  C003  R06  3313 

^ -lEANOUT  25_BTnC_I  t T.  80  DEG  HUM-0*.  NEUTRAL M0pE_«...7. 0000.  _ NO.*.  SCANS.jf..5 .. 

ENGINE  TIMING  25,000  OEG.  _ BAROMETRIC  PRESSURE  » 29.220  RATED  HP.-_l60j;PjO H^^ATIjq^^USO 


J 

COMB,  AIR 

TEMP 

79.084 

PRESS 

29.21,8 

CFM 

11.595 

DRY  FLOW 
50.071 

VAPOR  FLOW 
0.0040585 

PRESS  TOTAL 
14.351 

COMB.  FUEL 

TEMP 

77.511 

PRESS 

5.8125 

DENSITY 
44.713  . , 

TURBO  FLOW 
, 5.6632 

FLOW  TRON 
4.8875 

FPIP 

6.2001  - 

- 

..  cccling  air 

TEVP 

80.655 

uoSL-Honn 

-0.086072 

DEL-HOOD 

0.82446 

FLOW 

0.00000 

REL-HUM 
Cr  37985 

DEW-POINT  ...  ...  _ 

-26.842 

Zj 

PEL-HUM 

1 

2 

53.591 
E/  A WET 

HUMIDITY 

0.56738 

t H20  VAPOR 
0.013029 

CORRECTED  HP 
0.49931 

OPY 

FOU.  RATIO 

RPM-1 

RPM-2 

TORQUE  BHP  .. 

0.097610 

0.097602 

*1.4569 

613.56 

616.98 

4.1921  0.48974 

WET  CORRECTION  FACTOR  =6.89000  EXHAUST  MOLE.  MT,  - 26.38A  EXHAUST  DENSITY  * 0.068315 


. . measured  CONC 


PART  PER  MILLION  WET 
HC  PPM  VOX  PPM 

31807.  3.5163 


C0".P.ECTEI1..C3NC^.-T0  WET  BASIS 


CO  DRY 
9.3A56 


PER  CENT 

C02  DRY  02  ORY 
7.0226  3.0A20 
6.2501  2. 7074. 


EXHAUST  FLOW  (TAfT-  804^55 


EMISSION  RATE 
EMISSION  MASS/MOOE 
EMISSION  MASS/RATEO  HP 
mode  EMIS./STO.  CYCLE  T 


HC  . NOX  . . CP 

0.91869  0.00033666  4.8584 

0.015312  5.6110E-06  0.080972 

9.5697E-05  3.5059F-08  0.0005060P 

5.0367  0.0023379  1.2069  . 


CAL. FUEL  AIR  PATIO  » 0.097151  MFAS.  FUEL  AIR  RATIO  = 0.097610  PIFF  MEAS.C  CAL . _F/A_ PERCE  NT. *-0.47092 


CYL  temp  OFG.E 

CYL-l 

238.47 

CYL-2 

249.99 

CYI  -3 
227.00 

CYL-4 

233.82 

FXT  GAS  TEMP  DEG. 

F EXT-l 
597.03 

EXT- 2 
-454.00 

FXT- 3 

-454.00 

"ext- 4 
189.13 

S6XT-1 
405. 77 

SEXT-2 

404.20  . _ . . , 

.ENGINE  OIL 

E'’  ILT 
140.82 

SO  ILT 
330.98 

OILP 

47.757 

HANIEOLD 

PRESSURE  » 

11.018  

DYNO  COND. 

TOROtlE 

6.5310 

RPM 

607.26 

CYL, BACK 

PRESSURE  = 

29.231 

INDUCTION  AIR 

lA  IRTl 
79  .331 

I AIRT2 
79.084 

TAIRTI 

73.559 

TA1RT2 

78.525 

....  - - . . - 

■ - 

PPIEICF  AIR 

TF*‘P 
81  .9  14 

OELTAP 

2.0719 

orfp 

53.307 

FLOW 

1986.4 

_ ..  

CEU  TE^P.  = 75. 

021 

H9ATFP 

TFMP  = 156.41 

COOLER  TEMP  = 

101.88 

YhS- 


yj 


NASA-LewT.5 PBEtIHINARY  DATA  . 04/13/75.. 

_kEANQUT.  25.BT0C_:1.  6,  T . flO  DEG  HUB»0,?.  ..NEUTRAL 


ENGINE  TIMING  « 25.000 


DEG. 


CAOOEI  I ^REC.04/13/.76..19S27.s.57..8pl 

^MPQE__f_7.00pp._  N0._SCA.N.S.j[^_5 

BARDMETRJC ..PRESSURE  f 29.220  RATED  HP.f_150,p0 


FAC  SEX15 


PGM  C003 


RDG  3314 


HC  RATIO-  2.1250 


• _ COMB,  AIR  . . 

TEMP 

79.358 

PRESS 

29.214 

CFM 

11.227 

DRY  FLOW 
48.410 

VAPOR  FLOW 
'0.0041100 

PRESS  TOTAL 
14.352 

COMB.  FUEL 

TEMP 

77.590 

PRESS 

5.8119  . . 

DENSITY 
44.711 

TURBO  FLOW 
. 5.8173 

FLOW  TRON 
4.8905 

FPI  P 

6.1801 

_ CrCLING  AIR 

TEMP 

80.893 

UDEL-HDOD  . 
-0.0B46RB 

OEl-HOOO 

0.82031 

Flow 

0.00000 

PFL-HUM  DEW-POINT 

0.39434  -26.502 

PEL-HUM 

1 

0.39434 

2 

25.571 

HUMIDITY 
0.59429  ..  . 

* H2D  VAPOR 
0.013647 

CORRECTED  HP 
0.45515 



• _..ENG,  CONr[^ 

F/A  D9Y 
0. 10102 

F/A  WFT  _ 
0.10101 

FQU.  RATI.O 
1.5378 

RPM-1 

610.08 

RPM-2  

■ 600.46 

TORQUE 

‘3.8420 

BMP 

0.~44630 


WET  CORPECTION  FACTOR  = 0.90489 

measured  CONC, 


HC  PPM  NDX  PPM 

31575.  3.5744 

. tCRBECTE.O_JLDNCj..TO  WFT  BASIS.. 


exhaust"  MdCe  ."  WT.  *»  25.  159 


PART  PER  MILLION  WET  PEB  CENT 


EXHAUST  OENSTfy  « 0.067732  EXHAUST" FLOW  RATE'- "786.99 


EMISSION  RATE 
EMISSION  HASS/MOCF 
FMISSIOM  MASS/RATEO  HP 
fOOE  EMIS./STD.  cycle  t 


HC 

0. 89209 

0.014868 

9.2926E-05 


CD  DRY  C02  DRY  02  D9Y 

9.2564  7.0820  3.1346 

0.  3851  6.40  84  2.8365 

MOX  CO 

0.00034411  4.7909 

5.7352F-06  0.079848 

3.5845E-08  0.00049905 


CA 

JC 

Oo 


4.8909  0.0023897  . 1.1882 

_ CAL. FUEL  AIR  PATIO  » 0.096031  MFAS.  FUEL  AIR  RATIO  * 0.10102 


OIFF  MEAS.t  CAL...F/A  PERCENT  —4.9400 


CYL  TEMP  DEG.F 
FXT  GAS  ”tHMP  D{ 
ENGINE  OIL 
"PYNO  CDMD. 
INDUCTION  AIR 
CPIFICE  air" 


CYL-l 

235.69 

CYL- 2 
747.53 

CYL-3 

222.93 

C YL-4 
229.67 

EXT-1 

1446.4 

EXT- 2 
-454.00 

FXT-3 

-454.00 

EXT-4 

-454.00 

FDILT 

140.30 

STILT 

-280.60 

OIL® 

47.821 

manifold 

TORQUE 

8.4536 

RPH 

601.20 

CYL. BACK 

lA  IRTl 
79  .623 

lAIRT? 

79.39R 

TAIRTI 
178. 45 

TMRT2 

79.346 

TEMP 
82  .020 

OFLTAP 

1.984C 

ORFP 

53.326 

FLOW 
1968.  5 

SFXT-l 

401.27 


SEXT-2 
399. 56 


10.987 

29.659 


CEIL  TEMP 


75.190 


HPATFP  TFMF  = 147.13 


COOUFR  TEMP  = 104.17, 


_ HASA-LEHIJS ipELIMINARY  DATA  _ . 0A/l3/76_ 

.LEAN0UJ.25.BTi>C_l‘.t  I.  _«0  OEO.  HUM-O*  _NEUTRAl, 

_._ENGINE,  TIMING.  ■ 25.000 OEG... 

CCMB.  AIR  - — 


,C AOOE I J P EC.  04/ 13/_76_19»  30.t_5.1..3.36 

MODE  » 2.  0000 NQ._SCAN.S_;._5 

fl  A ROME  TR I £.  P R E S SU  RE_^  2 ?.._2  2 0 RAT  ED.  .HP...=_  1 60..  00. 


FAC  SEX  1 5. 


PCM  C003 


ROG  3315 


HC  RAT!0»  2.1250 


CPMB.  FUEL 


.CCrtlW  AIR 


TFMP 

80.337 

TEMP 

f7.537 

TEMP  , 
81.289 


R EL-HUM 


.eng.  conq,: 


I 

0.44034 

F/A  OPY  _ 
0. 092751 


PRESS 

29.217 

"press 

5.7576  ,. 

UpEL-fWOp 

-0.078876 

2 , ~ 

64.518 

F/A  WET  . _ 
0.092742 


CFM 

20.278 


DRY  FLOW  VAPOR  FLOW _ PRE SS  TOTAL. 

87.469  0.0085620  14.353 


OEVSITY 

44.712,.. 

del'thopp. 

0.83260 

'hum  n Tty  “ 

. 0.68520  . 


'VuRB'6  FLOW  ’flow  TRON  FPIP 

9.4874  ,8.1128  6.1728 


Fi,nw.  . 

0.00000 


REI-HUP 

0.44034 


_OEW-pOINT 

-25.782 


t H20  VApKR'cnBRECTfcD’'  HP' 

0.015735 1.7740  


EOLI.  RATIO  RPM-l'  .RPP-2 TOPOMf  . 

1.3843  1194.4  1194.2  7.6424 


BHP 

1.7’380 


WeV  CORBECTION  FACTOR  = 0.85786 
MEASURED.  CONC, 


exhaust' M3LF.  WT.  = 26.720 


e'xhAUST  DENSITY  » 0.069183  EXHAUST  FLOW  RATE  ■ l^'l.'i’’ 





PART  PER  MILLION  t^ET 
HC  PPM  VOX  PPM  CP.  DRY 

,8291.8'  20.310  10.993 

rORRECTED  C3NC.  TO  WET  BASI  S 9. 4303  _ 


PER  CENT 
C02  DRY 
8.1379 
6.9812 


02  DRY 

0.26589 

0.22809 


CO 

JT. 

.X 


EfllSSlON  RATE  . 
E.MlSSipAL  M/)i5S/M.nnE  , 
EMISSION,  MASS/RATED  HP 
• MOPE  EMIS./STD.  CYCLE 


h'6 

0.41130 


NOX  , CO  . . , 

0.0033394  9.4596  , 

0.075405  0,.0006l',22?  1. 734'3,„. 

0.0004n2B  3.3264E-06  0.0108?9 

2A.804  0.25509  . _‘„..25.'807 


...CAl'.FUEL  air  ratio  . 0.096998'  MEAS.  FUEL  AIR  RATIO  . 0 .o'9275l  „ . DI  FF^.EAS , 6 . UL  .,_F /A.  PE.RCJ.Nl_^.Am8  . 


CYl  TEMP  DEG.F 


CYL-1 

249.52 


e'xt’ GAS  TEMP  DEG.F  EXT-1, 
1174.6 


engiiIje'  oil 


OYNO  COND. 
INDUCTION  AIR 
op  IF  ICE  air’  ~ 


EDILT 

138.83 

TDROUE 

7^8848 

lA  IP.Tl 
60.584 

TEMP 
8? .486 


CYL-2 

260.28 

EXT- 2 ' 
-454.00 

soil't  . 

13.316 

” RRM 
1192.9 

IA1RT2 

80.337 

’’ OFLTAP 
2.0414 


CYL-3  , 
246.87 

’"e"xT-3~ 

-454.00 

OIl'p'  „ 

58.198 


TAIRTl 

158.49 

’"OREP  ’ ~ 
53.331 


CYL- 4 
240.50 

’fxT-4 

96.384 


SEXT-1 
396. 18 


SEXT-2 

395.78 


MANIFOLD  PRESSURE  » 8.0194 
’ CYL. BACk“”p'pe'sSURE’  *'29'. 272 


TAIRT2 

79.185 


FLOW 

1994.4 


CEIL  TEMP 


75.810 


HEATFP  TFMP  = 152.44 


COOLER  TEMP  = 103.93 


•) 


0 


NASA-LEWLS preliminary  data 0A/.13/76 CAOPEt  l^ 

.LEAMWT  25,.BTnX„LLX...aO  nEP_HUM.OX.NfUTRAL M0PE^E_6,  0000  . 

.ENGIME  timing  .25.000  , „ DEG..  BAPOMETR.IC.  PPESSURE...  29 .220 

COMR.  AIR  . . 


_R EL  0 A / 1 3 / 7 6 1 9 :.3.1 : 1 A .832. 

_ _NO._SC.AN_S_f_5. 


FAC._S,E.X15. 


PGM  C003  ...300  3316 


A- 


TEMP 

80.637 


PRESS 

29.212 


OEM 

20.0A5 


OR Y_ FLOW 
86.A35 


rated  hp,._i^o_,oo_ 

VAPOR  FLOW  ..  PRESS  .TnTAL_ 
0.0066969  1A.355 


HC  RATIO.  2.  1250_ 


COMB.  FUEL 
..CCCLING  AIA 
~ pel-hum” 
.ENG.  COND._ 


TEMP 

77.591 

TEMP 

81.562 

, 

0.3A521 


PRESS 
5.7576  _ 

UDEL-HOOO 

-0.076385 

2 

IA.635 


DENSITY 

AA.71L. 

DEI  -HOOD. 
0.77077 


'turbo  Flow’  f'lpw'tron  FPIP 
9.A066....  8.0978  _.6.17A0. 


FLOW 

•0.00000 


REL-HUM 

0.3A521 


OEW-POINL 

-27.062 


humidity 

0.5A235 


1 H20  VAPOR  CORRECTED  HP 
. 0.012A5A  „ 0.98091  


F/A  DRY  F/A  WET. EQU.  RATIO... PPM- 1 

0.093687  0.093680  1.3983  l,l|9A.l 


RPP-2  TORQUE. 

1195.1  A.225A 


6HP.  ... 
0.96066 


”wET  CORRECT  rON  FACTOR  0.86236  fIhAUST  MOLE.  WT.  * 26.65A 

PART  PER  MILLION  WET  P^P 

MEASUPEO  CONC..  . . HC  PPM  5o  R9? 8^.2068  0.25228 

0O1O.8  21.A81  \0.892  8.^0  q.21756 

_.C.O“PECTE,D„COMC*._TD  WFT.8.A&IS - • * J — 

HC  . NOX  ..  ..  . CO 

EMISSION  RATE  q‘q  19698  o’.OOO  17509  o!U?09 

EMISSION  MASS/Mf>OE  n'nnofpTll  1.09A3F-06  6.0029193 

.■»  ...  .«aaATtnHn.n93687 

CAl  .FUEL  AIR  PAT.IO  ■ 0.096533 

rVL  TEMP  DEG.E 


EXHAUST  DENSITY  « O.OMOIS  EXHAUST  FLOW  RATE 


1369.9 

_L  _ 


(T\ 

JC 


MFAS.  FUEL  A?P  PATIO  . 0.093687.  . OIEF  MEAS,£_CAL...F/A. 


CYL-1 

251.56 


EXT  GaI  TEMP  DEG. F EXT- I 
1576.8 


Engine  d'il 

DYNO  COMD. 
INDUCT IPN  AIR 

PPIFICE  aIr 


ED  ILT 
138.91 

TOROUF 
A. 1332 

lA  IP  T1 
80  .897 

TFMP 
8?  .50A 


CYL-2 

251.90 

FXT-2  ’ 
-ASA. 00 

SPILT  . 
138.73 

RPM 

1193.2 

1AIRT2 
80  .637 

DELTAP 

1.0179 


CYL-3 

2A9.56 

~''fXT-3~’ 
-ASA. 00 

niLR 

58.106 


TAI PTl 
5A.351 

PRFp'  ” 
53.331 


CYL-A  

'2L3.A9 

“fXT-A SEXf^'  SEXT-2 

-A2A.A8  .395.10  39A.7A_ 

MANIFOIO  pressure  * 8.0218  .„ 

' * 'I 

" CYL.BACk”pRESSURF  = 29.25A 


TA1RT2 
79. AA9 

" FLOW 
IA23.2 


CEl  L TE^P.  = 75.775 


HFATFR  temp  = 136. AB 


COPIER  TEMP  = 93.5A1„ 


/ 0‘X‘  -C.OKEK. ^Rfc:0«ivr6_is.«.,2<>,l,n ?«C.Sf«5. 

_LF«nUT  ?5_eT.O.C_Lt-l-.«0  DEC..  HUII.O*  _V‘T  RICH MOpE,.!_>,0000._  . ...  «0._ .5t,»NS_^ 


PGM  C003 


ROG  3319 


FNGINP  TIMING  ? 25.000  . 

COMB,  AIR  ..  . . TFMP 

78.501 


BAROMFTRIC  PRESSURE.  * 29.220__ 


RATED  HPtf__l6p.OO t?. ?* 


PRESS  CFH  DRY  FLOW  VAPOR  FLOW  .PRESS  TOTAL 

25!222  21.903 0.0056847  14.359 

PRESS OEMS  ifY  TURBO"  FrOw">Ldw  TROV '"FPfp  ^ 

5.7351  44. 772. _ . 11.051  ..  9.4719  6.1644 

1,DEL-H0n0  OEL-HOOO_ FLOW  RFL-HUM  — 

_ ^ n /i.nnnoo  0«28941  2o*l32 


CPMB.  FUEL  TEMP  PI 

. 75.270  . 5. 

COOLING  AIR j.  TEMP  Ul 

80.575  -0, 

■Tel^^hum  I 

_ 0.28541.  ,-0 

eng..  COND.. E/A  DRY  _ F, 

0. 099753  0 

~¥et”  CORRECTION  FACTOR  * 0.86492 


0.28541. 


IJDEL-HOnO  DEL -H000_.  ...FLOW  RFL-HU^  .... 

-0.071127  0.81726  0.00000  0.28541 

- 2 HUMIdTtY  » H20  VAP6R'“cnRPECTED"HP 

-0. 61206  0.41907 0.0096233  ..  1.2799 


RFL-HUM 

0.28541 


-0.61206 


F/A  DRY  _ F/ A WET.  , 
0.099753  0.09974  7 


EOU.  RATIfL  RPM-1  RPM-2 

1.4888  1206.6  1205.3 


TORQUE. 

5.4672 


BHP 

“1.2560 


exhaust' m5le’.'  WT.  « 26.242 


TxhAUST'OENS'iTy  - 0.067946  EXHAUST  FLOW  RATE  . rSST'.fiT 


■■  PART  PER  MILLION  WFT 

measured  CONC.  HC  PPM  MOX  PPM 

12548.  11.395 

coprectfp_.C0NCj!— Tg  wet  basis... 


PER  CENT 

cn  DRY  .C02  DRY  _ 

12.302  7.2402 

_10.640 6.2622  


02  DRY 

0.34359 

0.29718 


• EMISSION  RATE 
_ EMISSION  MASS/MPDE 

EMISSION  MASS/RATED  HP 
J10OE  EMIS./STD.  CYCLE  T — 


cal. FUEL  air  ratio  * 0.10301, 

CYL  TEMP  OFG.F  CVL-1 
273.80 

‘“eXT'gAsT’emp'd'eG.F  FXT-i 
1777.9 


HC 

0.69238 
0.034619  . 
0.00C21637 
. n.38H  


NOX  ..  CO  

0.0020842  11.872 

0.00010421.  0.59362 

6.5130E-07  0.0037101 

_0.  043420 8..833J 


MEAS.  FUEL  AIR  RATIO  - 0 .099753.  .._DIFF  MEAS  ,£_C_ALi.F/A.  PER.«^^^ 


ENGINE  OIL  PU 

14< 

DYAO  CONO.  TOI 

4.1 

INCUCTIPN  AIR  lA 

78 

ORIFICE  TiR  TE! 

8D 

. . 73.956 


EOILT 

149.07 


TOROUE 

4.6733 

lA  IRTl 
78.819 

TEMP 

8D.945 


CYL-2 

205.73 

CYL-3 

276.14 

CYL-4 

280.18 

EXT- 2 

“ext -’3 

'“Fxt-4'' 

^XT^l 

-454.00 

-454.00 

-312.42 

505.33 

SOILT  

47.734 

OILP 

57.138 

MANIFOLD 

PRESSURE  ' 

" ROM 
1204.6 

~CYL.BACK 

>RE  SSURE' 

IAIPT2 

78.581 

TAIRTl 

-37.645 

TAIRT2 

76.729 

SEXT-2 

505.15 


DELTA? 

2.0119 


ORE® 

53.293 


FLOW 

1983.5 


HEATER  TEMP  = 109.73 


COOLER  TEMP  - 90.221 


CELL  TEMP 


^ - . NASA-t.EWii_.  PRELIMINARY  DATA  .04/l3/76_  CADDEII REC  04/ 13/76  I9S45S  19.825 FAC  SEX15 PSM  C003 R0G  3320 

• ,_LEAWUT  25  BT0C..I  t T.  eO  r)FG._  HUM=.Oj?  _ 3/ AT  RICH MnOE_-  7,0000_  SCANS 

D ENGINE  timing  « 23.000  . DEG.  BAROMETRIC  PRESSURE  * 29.230  ^ RATED  HP.f_  160.00 I?50 


'J 

• „ COMB.  AIR 

TEMP 

79.322 

. PRESS 
29.240 

CFM 

13.459 

ORY  FLOW 
58.213 

VAPOR  FLOW 
0.0041359 

PRESS  TOTAL 
14.355 

- 

COMB.  FUEL 

TEMP 

76.A39 

PRESS 

5.7801 

DENS  ITY 
44.741 

TURBO  FLOW 
7.3760 

FLOW  TRON 
6.1026 

FPIP 

6.1764  , . 

- 

COOLING  AIR 

TEMP 

81.086 

UDEL-HOOD 

-0.075555 

DEL-HOOD 

0.84494 

FLOW 

0.00000 

REL-HUM 

0.33047 

DEW-POINT 

-27.457 

% 

REL-HUM 

1 

,0.33047  . 

2 

40.660 

HUM  10  ITY 
0.49734 

X H20  VAPOR 
0,011421 

CORRECTED  HP 
0.43196 

, EMG.  COND*. 


F/A  ORY 
0. 10A83 


F/A  WET 
0.  10A83 


_.EOU.  RATIO 
1.5SA7 


RPM-I 

?85.36 


WET  CORRECTION  FACTOR  = 0.89637 


EXHAUST  M3LF.  WT.  » 25.918 


PART  PER  MILLION  WET 
MEASURED  CONCc._  HC  PPM  NOX  PPM 

A1058.  3.61AA 

CORPECTEO  CONC.  TO  WET  BASIS 


EMISSION  RATE 
EMISSION  MASS/MODE 
EMISSION  MASS/PATEO  HP 
.MCPF  EMIS./5T0.  CYCLE  ^ 


HC 

1. A128 
0.0235A6 
0.0001A716 
7.7A5A 


CO  DRY 
10.A90 
9.A02A 

MOX 

0.000A122A 
6 .8707F-06 
A.29A2F-C8 
0.0028628 


PER  CFNT 
C02  ORY 
5.7996 
5. 1986 


CO 


RPM-2 

586.32 


TORQUE 

3.8004 


BHP 

0.42357 


EXHAUST  DENSITY  - 0.067107 


02  DRY 
3.5557 
3.1872 


EXHAUST  FLOW  RATE  « 958.47 


or 

-c 


6.5426 
0.10904 
0.00068153 
1.6227  _ 


CAL. FUEL  AIR  RATIO  = 0.10534 


MEAS.  FUEL  AIR  RATIO  « 0.10483 


OlEF  MEAS.C  CAL.  F/A  PERCENT  » 0.48283 


I 

1 


CYl  TEMP  OFG.F 

CYL-l 

243.97 

CYL-2 

256.00 

CYl  -3 
235.64 

CYL-4 

243.10 

EXT  GAS  TEMP  OEG. 

F EXT-l 
869. 10 

EXT-2 
-454. 00 

FXT-3 

-454.00. 

EXT-4 

91.168 

SEXT-1  SEXT-2 

442.34  441.36 

ENGINE  OIL 

EOILT 

145.48 

son  t 

12.558 

niLP 

46.949 

MANIFOLD 

PRESSURE  = 12.  383  . 

OYNO  COND. 

TPPOUE 

2.6499 

' UPM 
586.02 

CYL. BACK 

PRESSURE  * 2 8.973  ' 

INPtJCTIPN  AIR 

lA  IRTl 
79.631 

IAIPT2 

79.322 

TA  n T 1 
60.889 

TA  I R T 2 
77.806 

PRIFlce  AIR 

TFmp 

Bl.342 

DFLTAP 
1 .0B40 

ORFP 

53,30? 

PLOW 

1435.8 

CEU  TEMP.  = 74. 

471 

HPATF” 

TEMP  = 103.76 

CPOLFP  TEMP  = 90.583 

\ 


•lASA-lEWLS PRELIMINARY  DAJA 


04/13/76  CAODEII  REC  04/13/76  19:52:10,388. EAC  SEX15 PGM  C003  ROC  3321 


_LEA^OUT  25 . BTO.C.J  .’t  T 8Q  OEC...  HUM»0*...3/4T  RICH  MnOE„*„  .1.0000 
ENGI^'F  TIMING  » 25.000  DEG.,  . BAROMETRIC  PRESSURE  * 29.230 


NO..  SCANS_-..5  

RATED  HP.»  160.00 


HC  RATIO-  2.1250 


COMB.  AIR 

TEMP 

80.954 

PRESS 

29.224 

CFM 

13.817 

DRV  FLOW 
59.738 

VAPOR  FLOW 
0.0064232 

PRESS  TOTAL  _ 

14.358 

COMB.  FUEL 

TEMP  ~ 
77.387 

“ PRESS 
5.7741 

DENSITY 
44.716  . . 

TURBO  FLOW 
7.4508 

FLOW  TRQN 
6.1896 

FPIP 

6.1863  . . „ . 

COOLING  AIR  _ . 

TEMP 

82.891 

UO EL -HOOD 
-0.090223 

OEl-HOOD,  . 
0. 82889 

FLOW 

0.00000 

' RFl  -HUM 
0.47421 

DEW-POINT  _ 

-25.162 

Hfi-^UM 

1 

0.47421 

2 

52.435 

■ HUMIOITV 
0.75267 

t H20  VAPOR 
0.017284 

CORRECTED  HP 
0.76656 

_ ...  - - — ■ - - . - .. 

F/A  DRY 
0. 10361 


ENG.  CONO. 

MET  CORRECTION  FACTOR  = 0.89553 


F/A  WET  FQU.  PATIO  RPM-l  RPM-2 

0.10360  1.5V65  608.64  608.04 


TORQUE 

6.4756 


8HP 

0.75044 


EXHAUST  M3LE7wT.  - 25.994  ' ' F XHAUST  OENlfTY  - 0.067304  EXHAUST  FtOU  RATE  • 979.64 


_ MEASURED  CONC. 

CDPPECTED_.CDNC»jn  MET  BASIS 


PART  PER  MILLION  WET 
HC  PPM  NOX  PPM  Cn  DRY 

39969.  3. 5404  10.496 


PER  CENT 
C02  ORY 
5.75  89 


02  ORY 
3.6343 


KA 

-C 

oQ 


9.399?  5.  1573  3.2546 


EMISSION  RATE 
EMISSION  MASS/MOOE 
EMISSION  MASS/RATEO  HP 
MPPE  FMIS./STO.  CYflE  .* 

CAL .FUEL  AIR  RATIO  * 0.10450 


HC  NOX  . CO  — 

1.4057  0.00041272  6.6848 

0.023428  6.37B7E-06  0.11141  

0.00014S43  4.2992E-08  0.00069634 

7.7067  0.0028661 1,6579  

HEAS.  FUEL  AIR  PATIO  » 0.10361  OIEE  MEAS.C  CAL.  F/A  PERCENT  - 0.85587 . _ 


CYL  TE“P  DEG.F 

CYL-l 

252.82 

CYL-2 

269.58 

CYL -3 
244.32 

CYL-4 

254.71 

EXT  casTemp'oeg, 

,F  FXT-l 
-163.19 

EXT -7  EXT- 3 

-454.00  -454.00. 

' EXT-4 
251  .11 

SFXT-1 

539.37 

SEXT-2 

538.84  _ . . 

ENGINE  OIL 

EOILT 

152.59 

sniLT 

314.59 

OILP 

46.753 

MANIFOLD 

PRESSURE  - 

11.992  - - 

DYKO  CONO. 

TPPOUF 

7.8128 

RPM 

607.08 

CYl  .P.ACK 

PRESSURE  - 

29. 706 

INHUCTION  AIR 

lA  IRTl 
81.333 

IAIPT2 

80.954 

TAI3T1 

-39.536 

TAIRT2 

78.097 

- 

ORIFICE  AIR 

TEMP 

82.504 

DEL  TAP 
0.073307 

nPFP 

53.328 

FLOW 

273.73 

...  . . . . - . _ - - ^ - --  . . - - • - 

CFLL  TRMP.  . 75 

.607 

heatfp  temp 

= 90.917 

COOLER  TEMP  - 

89.010^  ..  . . ■ 

I 


. Nft5A-tEWl5 PpftIMINARY  DATA 


REC  04/ 13/76  19s 52? 30.020 


FAC  SEX15 


PGM  C003 


_LFANqUT_25.8TDC_J..C  T BO  DEG  _ HUM»0?  ..3/4T  RICH  _ .MnOE_»_.1.0000  . 

ENGINE  TIMING.*  25.000  DEG.  BARGMETR IC . PRESSURE.  *,  29.230 


COMB,  AIR 


COMB.  FUEL 


CODLING  AIR 


R EL-HUM 


.ENG,  CONOf 


TEMP 

80.963 

TEMP  " 

. 77.555 

TEMP 

82.847 


0. 39246 

F/A  DRV 
0. 10399 


PRESS 

29.231 

PRESS 

5.7774 


CFM 

13.806 

OENS^  It’y" 

44.712  . 


DRY  FLOW 
59.722 


_ NO...  SCANS..^_5 

3 RATED  HP.»_160,00 HC  R — 

VAPOR  FLOW  PRESS  TOTAL. 

0.0053157  14.358 


TURBO  flow’  flow  TRON  FPIP 

7.5975  6.2106  6.1716 


UDEL-HOPO.  DEL-HpnO 
-0.076662  0.81948 


FLOW 

0.00000 


REL-HUM 

0.39246 


DEW-POINT 

-26.342 


2 

40. 108 


HUMIDITY  T H20  VAPOR  CORRECTED  HP 
0.62305 0.014307  0.75746 


F/A  WET  EQU.  PATIO.  RPM-1  RPM-2 

0.  10398  1.5521  604.56  602.64 


TPROUE 

6.4423 


BHP 

0.74158 


WET  CORPFCTION  FACTOR  = 0.89440 


ExWst"  mole:  lnF7'.  25.970  exhaust  density  . 0.067242  EXHAUST  FLOW  RATE  - 980.1 


PART  PER  MILLION  WET 


MEASURFO  CONC.__  HC  PPM 
40691. 

CnRP.FCT.ED-CONU-TP  WET  BASIS. 


EMISSION  RATE 

EMISSION  MASS/MOPE  . .. 

emission  MASS/RATFO  HP 
MODE  EMIS./STD.  CYCLE  t 

...CAL. FUEL  AIR  RATIO  = 0.10499 


NOX  PPM 
3. 5674 


CD  ORV 
10.485 
9.3779 


PER  CENT 

C02  ORV  02  DRY 

5.8365  3,5663 

5.2202  3.1897 


HC  NOX  CO  ... 

1.4325  0.00041628  6.6762 

0.023074  6 .93B0F-06  0.  11127 

0.00014921  4.3362F-08  0.00069544 

7.0534  _ 0.002890B 1.6558 


MEAS.  FUEL  AIR  RATIO  * 0.10399  OIFF  MEAS.t  CAL.  F/A  PERCENT  * .0.95414__ 


rvL  TEMP  DFG.F 


CYL-1 

248.44 


~EXT  GAS  TEMP  DEG.F  FXT-1 
72  0.30 


ENGINE  OIL 


OYNO  COND. 


INDUCTION  AIR 


OPIFICF  AIR 


EOILT 

151.87 

TORQUE 
6. 7255 

lA  IPTl 
81  .298 

TEMP 

82.635 


CYL-2 

264.96 

EXT-2 
-454. 00. 

STILT 

59.744 

PPM 

595.20 

IAIRT2 

80.963 

OELTAP 

0.04B005 


CYL-3 

239.11 


EXT-3 

-454.00 

DILP 

46.737 


TA  IRTl 
-55  .302 

QROP 
53  .306 


CYL-4 

248.73 

EXT-4 

-413.81 


SEXT-1 

533.42 


SEXT-2 

532.55 


C FI  L TEMP.  = 75.580 


HFATFP  TFMP  = 97.124 


MANIFOLD  PRFSSURE  * 12.170 
CYL.BACk'pRE SSURE  = 29V294 


TA1RT2 

77.865 

FLOW 

191.70 

COOLER  TFMP  = 90.265 


‘ ..  NAS*rlEVl-S uPAEUMINARY  data  _ 0A/13/76_.  . CAPOtt  l ”R€C. O.A/_l3/76j_19t,55»25>^  

• _^I.EANpVT  25,B,TJ0LC^J,.  t.  T.  80,  DEG  ^ j!lUM»0.»._3/AT  RICH  H0P|_- .2.0000 .NP..„SCAN.S_f_5 

; engine,  T I'll  IMG  - .25.000  : OEG....1....  BAR0METRIC^,PBFS5URE_«  . 29.230 RAJED  HP.-UAp.^, 


FAC._SE.X15 :.?GH  C003 


HC  RATIO*  2;12 5^ 


RM  3323 


’ COMB..  AIR  , 


,TEMP  . ..PRESS  CFH 

.81.606  29.234  21.903 


COMP..rF»EL  ,TFMP  press 

77.900  ..  5.7369 


DEMS’lTY 

44.703 


ORY  FLOW  VAPOR  FtOM  PRESS  .TOTAL 

94.756  0.0067844  >14.360 

TURBO  FLOvi  fl-OW  TRON  > FpTp 

10.907  9.5139  6!,1665  


CPOUING  AIR 
'R’FL-rtiuM” 
.eng.,cono._ 


i TEMP 
82.926 


, I 

.,.0.30920 

_,F/A  DRV 
0. 10040 


_ UOEL-HOnO 
-0.078599 

~~  2 

45.085 

F/A  WET 

0. 10040 


OEL-HOOO 

0.81976 

I HUM  I O f TY 
0.50119_. 


FLOW 

0.00000 


R EL-HUM 
0.30920 


DEW-POINT 

-27.422 


X H2P  VAPOR  CORRECTED  HP 
0.011509  >1.2206 


EQU.  RATIO  RPM-l  RPM-2 ^TORQUE  . 

1.4986  1202.4  1202.1  5.2172 


■1.1944 


WET  CORRECTION  FACTOR  * 0.86673 


EXHAUST  M3Le7  wt*  » 26.199  ' EXHAUST  DENSITY  ■ 0.067  836  EXHAUST  FLOW  RATE  • 1537.2 


o 

J 


_ MEASURED  CONC.._  HC  PPM 

13386. 

. CORRECTED  CONC.  TO  WFT.  BAS.IS. 


EMISSION  RATE 
EMISSION  MASS/MODE 
EMISSION  MASS/RATEO  HP 
MODF  EMIS./STO.  CYCLE  X 


'part  per  MILLION  WFT  PER  CENT 


NOX  PPM 

11.121 


CD  DRY 
12.196 
10.571 


C02  DRY 
7.3001 
6. 3272 


02  DRY 

0.36690 

0.31800 


HC  NOX  , . 

0.73872  0.0020343 

0.13543  . 0.30037296 

0.00084645  2.3310E-06 

44.550  0.1 5540  „ 


CO 


11.797 
2.1627  _ 
0.013517 
.32. 183 


CAL.FUEL  AIR  RATIO  ...  0.10379  _ MEAS,  FUEL  AIR  RATIO  0.10040 OIFF. .HEAS,C..CAL_. 


■ _ CYL  TEMP  OEG.F  CYL-l  CYL-2 

256.18  268.54 

• ^FXT  GAS  TfmP  DEG.F  EXT-1  EXT-2 

163.54  ..  -454.00 

ENGINE  OIL  EOILT  . . SDILT 

147.08  48.382 

DYKO  CONfi.  TORQUE  RPM 

11.471  1189.1 

INDUCTION  AIR  !A  IPTl  IAIPT2 

81.879  81.606 

ORIFICE  AIR TFMP  DELTAP 

83.031  2.0232 

CFLL  TFMP.  * 76.059  HEATFP 


CYL-3  .CYL-4  

256.10  252.44 

"ext-  3 ^ XT-  4 ^■^xir-i  ^xf^ 

-454.00 225.33 _511.26 510.47 

OILP  MANIFOLD  PRESSWE  •_8.4690  .. 


57.630 

"CYL.BACK  PRE  SSURF  ■“'2”9.  300 


TAIRTl  TAIRT2 

-56.158  77.860 


ORFP  FLOW 

53.306 _•  1985.0  . 

TFMP  X 102.67  COOLER  TEMP  - 91.484 


03$ 


NA5A-.LEWI.S PREtl-'^INARY  DATA 04/13/76_  _CADPe1  1 .REC.  0A/13/T6_l9x55  s>5  .ISO^ 

_tEANOgT.25...BTOC„I.  C_  T_..80  PEG  . HUM-0*  _ 3/>T  RICH. MrpE_-„ 2.0000 N0._  SCAMS„-„5 


FAC  .SEX 1 5. 


PGM  C003 


ROG  3324 


.FNGINE  TIMING.  - 25.000 
„COMP...AIR.  , . 


DEG. 


BAROMETAIC.PRESSURE.  « 29.230 


RATED  HP.-_160.00 8AT I0*_2.  1250 


J 

J 

j! 

o 

o 

,'.r; 


COMB.  FUEL 
..COOLING  AIB 
“pTl'-^um 
..ENG,.CDA'D.._ 


TEMP 

81.694 

' TE  MP 
77.900 

TEMP 

82.996 


0.38116 


PRESS 

29.229 

‘press  ‘ 

.5.7366 


CFM  

21.929 

"densTty” 

44.703  . 


DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL. 

94.835  0.0083943  14.361 


TURBO  FLOW  FLOW  TRON  FPIP 
10.893  9.4659  . .6.1629 


UDEL-HOnO  . OEL-HPOP  FLOW  REL-HUM  OEW-POINT 

-0.075555  0.80924  0.00000  0.38118  -26.372 


2 

-7.9148 


HUMIDITY  t H20  VAPOR  CORRECTED  HP 
0.61960  0.014228  . 1.8151  . . 


F/A  DRY  _ F/A  WFT EQU.  RATIO..  RPM-l  RPM-2  . 

0.099815  0.099006  1.4898  1202.0  1202.6 


TOROUE_ 

'7.7591 


_bhp_ 

1.'7758 


ExITaUST  MDLE:'iFr'-'26.  “EXHAUST  DENSITY  - 0.067936  EXHAUST  FLOW  BATE  - 1535.4 


WFT  CORRECTION  FACTOR  = 0.86442 

PART  PER  MILLION  WET  “ PER  CENT 

MFASUPFO  CPNC.  HC  PPM  NOX  PPM  CO  DRY  C02  DRY  - - 

13392.  10.640  12.210  7.3075  0.35327 

X£?»B£CTJED_XflNCx_ID  w ET  « AS.f  S 1°  -.5* 54 6.3 168 p.  3053 8 


EMISSION  RATE 
EMISSION  MASS/MOOE 
EMISSION  MAS S/P APED  HP 
MCDF  F**!5,/STn.  NACLE..X. 


CAL  .FUEL.AJR  RATI.n‘>  0.103  88 


HC  ...  . 

0.73820 
0.13534  . 

0.00084585 
44.518  


NOX 

0.0019441 
0.D0035641 
2.2276E-06 
0.14851  __ 


CO 


11.765 
2.1569  . 

0.013481 
32.097 


MEAS.  FUEL  AIR  RAT  10  * 0 .0998 15  DlFF.MEAS.t.CAL_._F/A_PERCJNT  - 4.0_^7. 


CYL  TEMP  DEG. F 

\CYL-^1 

257.51 

CYL-2 

269.48 

CYl  -3 
257.76 

CYL-4 

254.39 



EXT  GAS  tImP  O^EG. 

F EXT-1 
1349.4  _ 

EXT-2 
,7454.00  „ 

EXT-3 

-454.00, 

EXT- 4 
-2  51  .65 

SEXT-l 
507.53._ 

ENGINE  OIL  . .. 

FOILT 

147.01 

SOILT  .. 
-26.279 

Oil  P 
57.638 

_ MANIFOLD 

PRESSURE  ?_ 

■ DYNO  COND. 

TOROUE 
2. 9163 

RPM 

1205.3 

CYL.3ACK 

PRESSURE  - 

.1 nouct ion  air 

lA  IPTl 
82.002 

IAIRT2 
81  .694 

TAITTl 

79.547 

TAIRT2 

78.084 

PPIFICE  AIR  ' 

'temp 
m .119 

DELTAP 

0.C46705 

PREP 

53.409 

FLOW 

187.11 

SEXT-2 

506.82 


29.283 


CELL  TF‘'P 


76.245 


HEATFP  tfmp 


105.10 


COOLFR  TEMP  - 92.817 


' O.T.  . «/„/«  _«C  a«.V«  


FAC  SEX15 PGf*  C003 RDG_  35?G  - 


ENGINE  TIMING  « 25.300  PEG.. 


E.RD.ETI.IC  PEESSUEE  ■ EE.230  . EEIEO  HP.-  . 160, 00. 


HC  RATIOf  2.1?50 


_ CP«B.  AIR. 
COMB.  FUEL 
coolince  air 
rTl^um 

ENG.  C.ONOt._ 


TFMP 

78.925 

TFMP 

75.AA7 

TEMP 

80.284 


0.  19352 


F/A  DRY 
0. 10150 


PRESS 

29.232 

“ PRESS  ’ " 
5.7822  , 

UOFl-HOOD 

-0.078046 

2 

45.054 

F/A  WET  „ 
'■  0.  10149 


DRY  FLOW  VAPOR  FLOW  PR.ESS  TO_TAL_ 

59.477  ■ 0.0024423  14.356 

TURBO  FLOW  FLOW  TRON  PPjP  , 

7.3185  6.0366  6.1B83 


CFM 
13.754 

‘ DENS  ITY 
44.  767.  _ 

OEl-HnOO  FLOW  PEL-HUM 

0.83913  0.00000  0.19352  

'humidity  ~t  H20  vaporIcorrected  H» 

0.28744  0.0066006  0.57574  

„ eou-^pEEio..  --  - ?“'6.TS- 


dew-point 

-29.237 


WET  CORfVcTION  factor  * 0.88812 

measured  COMC. 


FXHAUST  M3LE.  WT.  = 26.128 


EXHAUST"5eVsiYv"T'o:06T653  EXHAUST  FLOW  RATE* - 968.41 


PART  PER  MILLION  WFT 
HC  PPM  NOX  PPM 

41718.  3.3843 

£0RREC.TJ|Q_G0WL«__T0  W ft  BAS  ! S 

. HC 

• EMISSION  ' RATE  n*074173 

EMISSION  MASS/MODE 
EMISSION  MASS/RATED  HP 
MCOE  EMIS. /STD.  cycle  * 7.9515 


PER  CFNT 

CD  DRY  C02  PRY 

10.266  5.7958 

q.ll7?  5.1473  3.2947  

Mox  . cn 

0.00039001  6.4100 

5.5002E-06  0,10683 

4.0626E-08  0.00066771 

0.0027084 1.5898 


CA 


CAL .FUEL  AIR  RATIO  =0.10479 
CYL  TE“P  OEG.F 


PP.S,'  PuVt  .1.  ..r.n  . o.lOlPO  OIPF  »l.  ,p/.  PPSCP»T_-_?;»2L 


ENGINE  OIL 
DYNO  COND. 
INDUCTION  AIR 
ORIFICE  AIR 


CYL-1 

239.84 

CYL-2 

252.54 

CYl-3 

234.73 

CYL-4 

240.17 

,F  FXT-i~ 
-250.61 

EXT-? 
-454. 00 

EXT- 3 
-454.00 

EXT-4  SEXT-1 

163.32  . 431.75 

FPILT 

143.69 

SPILT 

-104.80 

PILP 

47.017 

manifold  pressure  - 

TP ROUE 
7.5535 

RPM 

573.84 

CYL. BACK  PRESSURE  - 

lA IRTl 
79.340 

IMPT2 

78.925 

TA  PTl 
11.323 

TA1RT2 

78i,015 

TEMP 

80.549 

n PL TAP 
1.0185 

OOF" 

53.240 

FLOW 

1426.2 

.245 

HFATfP 

temp  = 105.85 

CODLFR  TFMP  - 

SEXT-2 

430.18, 


12.621 


91.970 


» 


CELL  TEMP 


J 


0 

o 


N AS A-LFh iS .PJ PL IM I.NARY  DATA. OA/ 13 /76 CAODEJI ^REC_04/,13/76_.2Pj0Ba0 I s-369 

•  LE  ANOUT.  25_B.T.D.t_I_'C_  .T_.80  DEG 3/-4T  .RICH M0DJL_*l,.6 -0000 ND.»_.SCANS_^..5 

. f NGiNE  _T  IHING  = 25.000 OEG.._ BARnMET,UC„PRFSSUR.E_«  . 24.  230 RATED  JIP.  *_1GP.*P0_ 

• COHP,  AIR  . 


^AC  JEXl 5 PGH  C003 RD6  3327_ 


HC  RATIO*  2.1250 


TEHP  .. 
79.446 


PRESS 

29.2JJ0 


CFM 

21.882 


DRY  FLOW 
94. 663 


VAPOR  FLOW  PRESS  TOTAL. 
0.0089426  14.358 


COMB.  FUEL 


TEMP 
75.553 


PRESS 

5.7333, 


DENSITY 

44.765 


TURBO  FLOW 
10.887 


COOLING  AIR 

/ TEMP  

UDEL-HOOD 

DEL-HOOD 

80.566 

-0.085795 

0.80979 

R FL-HUM 

1 

0.43770  _ 

2 

31.841 

HUMIDITY 

0.65127 

0.00000 


flow’  TRON 
.9.3309 

REL-HUM 

0.43770 


FPIP 

.6.1532  

DEW-POINT 

-25.997 


S~H2  0 VAPOR  CORRECTED  HP 
0.015185  1.5240 


_ENG.  COMCL. 


_F/A  DRY  - 
0.098569 


F/A  WFT  . 
0.098560 


EQU.  RATIO  -RPM-1  RPM-2 TORQUE B.HP 

1.4712  1208.7  1208.6  6.4923  1.4941 


wet' CORRECTION  FAfTOR  * 0.86349  EXHAUST  MOLE.  WT.  ■ 26.320 


EXHAUST  DENSITY  » 0.068149  EXHAUST  FLOW  RATE  • 1526.1 


PART  PEP  MILLION  WET 
HC  PPM  NOX  PPM 

11784.  11.451 

CQER££TJ.ILJCQJ«Ll_ID  . HPI . .6  AS.I  S 


MFASUREO  .CONC. 


PER  CENT 

Cn  DRY C02  DRY 02  DRY 

12.089  7.3910  0.31077 

_10 . 4 3.9. .6 .3821 _Q.  26  8.35.. 


L/I 

LO 


HC  , .. 

NOX 

CO 

EMISSION  RATE 

0 .64563 

0.0020796 

11.565 

EMISSION  MASS/MODE 

0.037281  _ 

0.00010398 

0.57e27_ 

EMISSION  MASS/RATFO  HP 

0.00020175 

6.4988F-07 

0.0036142 

. hoDF  EMI  St  /STD..  CYf.LF_t 

10.619  

0. 043325.. 

8.6052 

o 

- CAL. FUEL  air  PATIO  * 0.10271 

MEAS.  FUEL  AIR  PATIO., 

= 0.098569. 

CYl  TEMP  DEG.F  CYL-1 

CYL-2 

CYL-3 

CYL -4 

244.93 

258.03 

244.03 

240.10 

ext  gas'  temp  DEG.F  FXT-1 
-117.16 


engine  oil 

"oynoTono. 

INDUCTION. AIR  .. 
'oRIFi’CE'  AIR 
CELL  TEMP.  = 73.82? 


FOILT 

141.68 


TORQUE 

6.2574 

I AlRTl 
79.772 

TEMP 

80.831 


eXT-2 

-454.00 

SniLT 

-20.134 

~ RPM 
1207.3 

1 A1RT2 
79.446 

“ OELT  AP" 
1. 0339 


EX.T-3 
-454.  00. 

OILP  . 
58.270 


EXT -4 
170.78 


SEXT- 1 
432.33 


SEXT-2 

431.70 


TAIRTl 

83.013 

"ORFP' 

53.216 


MANIFOLD  PRESSURE  jtJ. 3509 
’CYL.BACk’"PRESSURE”29.1I5 


TAIRT2 
77. 8U 


FLOW 
1436 .4 


HEAT  FP  T FMP  = 103-23 


COOLER  TFMP  = 89.  86  8. 


.NASA-lEWli__  PRUIMINARY  OATA  OA/13/76...  CAOOEI! ^REC.04/I3m  20*13.17,57^ 

LFANOUT  ?5.BT0C_1_C-  T.eo  OEC,  HUM^O*  .1.  X/2T  RICH_.  _ MODE  .1 .0000.  „ NO..SCAN.S 

: ENO.NE  . a5.000  oeo.  EA«0«EnK  . pressure  . .4.230  KATEO  HP.._AAO..O^ 

. crf^P,  AIR  - 


FAC  S.EX15. 


PGM  C003  _ ROG  3328 


HC  .R  AT  I.^_  2.*  X 2 50^ 


TEMP 

8X.289 


PRESS 

29.234 


CFH 

X5.XX4 


URY  FLOW 
69.330 


VAPOR  flow  press  TOTAL. 
0.0056X22  X4.358 


COMP.  FUEL 
. COnLl^:G  AIR 
R EL-HUM 


TEMP 

76.687 


PRESS 

5.7627 


OEMS  I TV 
44.735 


TURBO  FLOW  FLOW  TRON 

8.1762  6.9937  6.1689 


TEMP 

82.961 


UDEL-HOnO 

-0.088839 


OEl -HOOD 
0.82418 


Flow 

0.00000 


PEL-HUM 

0.37477 


DEW-POIK'T 

-26.537 


1 


0.37477 


2 

65.435 


‘humioity 
0.  60134 


F/A  DRY 
0.10705 


.eng.  COND, 

~WET  CORRECTION  FACT'^S^=  0.90128 


F/A  WET 
0.10704 


’»  H20  VAPOR  CORRECTED  HP 
0.013809  0.73816  - - 

To;:™  "oS:?.  

EXHAUST  DENSITY  « 0.066755 


EXHAUST  MOLF.  WT.  = 25.782 


MFASURFO  conc. 

46496. 

CCPPFCTFP_  ,CpNC_.  ..TO  WFT  BASIS 


PART  PER  MILLION  WFT 
HC  PPM  NOX  PPM 


3.41X3 


CO  DRY 
10.730 
9.6709 


PER  CENT 
m2  ORY 
5.1897 
4.6774 


02  ORY 
4.1283 
3.7208 


EMISSION  RATE 
EMISSION  MASS/MODE 
EMISSION  MASS/PATFO  HP 
MOPE  EMIS./STO.  CYCLE  X 


HC 

1 .8086 
0.030144 
0.00018040 
9.9156  


NOX  cn 

0.00043985  7.6073 

7.3308E-06  0.12679 

4.5817E-08  0.00079243 

0.0030545  . 1.8867 


TxhAuTt' FLOW  RATE  - 1083.5 


CAL  .FUEL  AIR  PATIO  = 0.1C802 

ME  AS 

. FUEL  AIR  RATIO 

= 0.10705 

OlEF 

CYL  TEMP  DEG.F 

CYL-l 
254. 14 

CYL-2 
276. 70 

CYL- 3 
253.69 

CYL-4 

266.42 

ext  gasTemp  deg. 

F EXT-1 
-454. 00 

EXT-2 

-454.00 

EXT-3 

134.89 

EXT-4 

386.85 

SEXT-X 

533.47 

engine  oil 

EOILT 

152.41 

sniLT 
305. 53 

niLP 

46.485 

manifold 

pressure  ' 

PYNO  CPND. 

TOPOUF 
7. 7552 

RPM 

592.32 

CYL. BACK 

PRE  SSURE 

INDUCT ICN  AIR 

lA  IPTl 
81.668 

IAIPT2 
81 .289 

TAIRTl 
-59 .520 

1AIRT2 

70.244 

■pRlFlCE  AIR 

TFMp 

82.548 

OELTAP 

1.0359 

09  FP  ~ 
53.340  , 

FLOW 

1435.5 

--  -- 

CELL  TEMP.  * 75 

.553 

HEATFP 

fCMP  = 109.35 

COOLER  TEMP 

OlEF  HEAS.C  CAL.  E/A  PERCENT  - ..0.90705_ 


SEXT-2 

533.03 


= 94.044 


>> 

^ ■ 


NiSA-tFwlS preliminary  DATA...  04/13/76 .CADOtll REC_,.04/ 13/76.  20  : 1 5 S47. 657 

-tEA.NnUT.25_BTDC__I_,C.X.  80  DEG  .HJJH*0* 1_1/2T  .RICH MpD.E..»_2..000P NO...  SCA.NS_^_5 

.ENGINE  TIMING  25.000  DEG.!.' BAROMETIIC  PRESSURE..*  ,29.  230  ..  R&TEO  ..HP.,  * 160. 00 

..COMB., A IP.  . 


FAC  SEX15 


PGM  C003 


RDG  3329 


HC  RATIO  2.1250 


TEMP  . 
81.826 


PRESS 

29.228 


CFM 

23.050 


DRY  FLOW 
99. 668 


VAPOR  FLOW  PRESS  TOTAL 
0.0066282  14.361 


COMB.  FUEL 
.COOLING  AIR__ 


TEMP 

77.174 


PRESS  DFMSITS'  TURBO  FLOW  FLOW  TRON 

5.7183  _ 44.722  11.767.  . .10.363 


TEMP  _ UDEL-HOOD  OEL-HOOO  . . _ FLOW  REL-HUM 

83.049  -0.083027  0.85795  0.00000  0.28517 


FPIP 

_6.1617 

DEW-POINT. 

-27.732 


R EL-HUM 


0.28517 


~'Z  HUMIDITY  X H20  VAPOR  CORRECTED  HP 

50.001  0.46552  _ _ 0.010690  1.7008 


eng.  CONO. F/A  DRY F/A  WET EQU.  PATIO RPM-I 

0.10398  0.10397  1.5519  1199.7 


RPM-2 

1201.3 


.TORQUE 

7.2841 


6HP_ 

1.6639 


WET  CORRECTION  FACTOR  * 0.86981 


EXHAUST  MOLE.  WT.  = 25.971 


EXHAUST  DENSITY  « 0.067245 


EXHAUST  FLOW  RATE  - 1636.4 


PART  PER  MILLION  WET 


.MEASURED  .CONC,,. 


h:  PPM 
16619. 

:nRRECTED.  CONCjuJ-n  wet  basis.. 


EMISSION  RATE 
EMISSION  MASS/MODE 
EMISSION  MASS/RATED  HP 
_MODE  FMIS./STD.  CYCLE_^ 


NOX  PPM  Cn  DRY  . 

7.3587  12.634 

11.033  __ 


PER  CENT 

C02  DRY  02  DRY  . 

6.8703  0.43844 

5.9759  0.38136. 


<A 


HC  

0.97633 
0. 17899 
0.0011187 
58.880 


MOX  

0.0014329 
0.00026271 
1.6419E-06 
0 .10946 


CO, 


13.107 

2.4029 

0.015018 

35.758 


CAl  .FUEL  air  ratio  * 0.10756 


MEAS..FUEL  AIR  RATIO  =0.10398 


0 I FF  MEAS , e CAL . F/A  PERCENT  « 3.4479 


CYL  temp  DEG.F  CYL-1  . 

253.79 

CYL-2 

271.37 

CYL-3 
257. 74 

CYL -4 
257.28 

EXT  GAS  TEMP  DEG.F  F.XT-1 
-170.69 

EXT-2 

199.63 

EXT-3 
51  8.  36 

EXT-4  SEXT-1 

513.11  522.66 

ENGINE  OIL  rOILT 

147.78 

SORT 
336. 86 

OILP 

57.226 

MANIFOLD  PRESSURE 

DYNO  COND.  TOROUE 

1.4545 

RPH 

1196.7 

CYL. BACK  PRESSURE 

II'DUCTION  AIR  lAIRTl 

82. 178 

I AIBT2 
81. 826 

TAIRTl 
-54.1 78 

TAIRT2 

78.170 

ORIFICE  AIR  TFMP 

82.979 

OELTAP 
2. 0190 

ORFP 

53.326 

FLOW 

1983.1  _ 

CELL  TEMP.  = 75.983 

HEATER 

TEMP  = 108.48 

CuOLFR  TEMP 

SEXT-2 

522.00 


29.060 


nasa-lewls preu.minary  data 0V13./T* ^CApoEtj. 


0 


_RECl  .04/  13/.T6_2  Oil  ilLQ  •SfcY f Ap_  .SpX  15 

: _ .ENMNE  T.mN.^.  ».000  DtO...:  '-  ...OMf  T. __ »T«  HP.._»P. 

• COMP,  AIR  _ . 


PGM  C003 ROG  3330^ 


TFMP 

81.985 


PRESS 

29.234 


CFH 

22.889 


DRY, FUPW 
98.918 


VAPOR  FLOW  PRESS  TOTAL 
'0.0081618 


14.363 


0 

D 

O 

O 


COPB.  FUEL 
COOLING  AIR 
pIl-hum” 


TEMP 

77.183 


PRESS 

5.7225 


DENSITY 

44.722„ 


'turbo' flow  ' FLOW  'fRON 
11.597  10.126  6.1692 


TEMP 

f 83.093 


UOEL -HOOD 
-0.073B94 


FLOW 

0.00000 


REL-HUH 

0.35206 


0.35206,  _ 


2 

I.B682 


del-hood  .. 

0.83747 

'humidity  XH20  vapor  corrected  HP 
0.57757 0.013263, 1.0468  


DEW-P0INT_ 

-26.747 


_ENG.  COMO,. 


F/A  DRY 
0.10237 


F/A  WET 
0.  10236 


"wet  CORR'ECTION  Fa'cTOR  » 0.86507  EXHAUST  MQLF.  WT.  * 26.073 


EXHAW"DEY'sTTY--rT:W  ^H^U^T  FLOW  RATE  - 1^.4 


measured  CONC, 

— 16423. 

fppRECTED  CQNC-«-TO. -W FT-B AS  l.S. 


PART  PER  MILLION  MET  CENT 

h:  pph  nox  PPM cn  dry  ?i  ■ 

7.5958  12.658  6.9141 

_10..950 5.9811 


02  DRY 

0.43120 

0.37302 


emission  rate 

EMISSION  MASS/MODE 
EMISSION  HASS/RATED  HP 
_ MCPE  f MI S./STO. jCYCLE-?. 


HC  NOX  CO  ..  _ 

0.95245  0.0014601 

0.047622  7.3OO7F-05  . 0.64209. 

0.00C29764  4.5629E-07  0.0040131 

15.665  0.030420 9.5549 


CAL. fuel  AIP  ratio  x O,l073JL 


.e,s..rufi  .1.  «T,o.,  0.1023T. 


■ . CYL  TEMP  OEG.F 

CYL-1 

255.43 

CYL-2 

272.04 

CYL-3 
259. 37 

CYL -4 
259.07 

EXT  GAS  TEMP  DEG. 

E E XT-1 
1345.4 

EXT-2 
240.90  ., 

EXT*3 
563.51 

CA  1 

345.15  ..  . 

EOILT 

147.43 

Snf  1 T 

01 LP  ... 

MiNIFOLO 

- ENGINE  OIL 

41.680 

57.326 

■ OYNO  CONO. 

TORQUE 
2. 2394 

RPM 

1194.2 

r 

CYL . BACK 

INDUCTION  AIR  . 

lAIRTl 

82.328 

1 AIRT2 
81.985 

TAIRTl  .. 
-42.358 

TAIRT2  _ 
78.560 

.'orifice  air 

TEMP  ’ 
83.031 

DELTAP 
1,0266 

ORf=P 

53.336... 

FLOW 

.1428.5 

SEXf-1 

519.46 


SEXT-2 
518. 76_ 


CEIL  TEMP.  » 75.95? 


heater  temp  = 108.44,, 


CqOLER.TFMP  * 94.987. 


■ iinMiii.ii*>iVtiia&'»gWt! 


^SS 


0.T,  ...  . COOEU. ^.EC_  0./ .3/.«  .2,1^.  .35.J« 

AEANOOI  25  5TDC.J. 5.1-80  «G^J<g>!-0.T-J-.l'2T.  "008-5-2.0000-  _ .80.-S.C„«"S.-.-5. 

..-EK'GINP  timing  * ^5. 000  - OEG. 

_COMB.J\IR 


FAC  S.EX15 


PGM  C003_ RDG  3331 


.BARflMEXRJC..PPESSURE.,=  29.230  -RATED  HP.«_160.00 


HC  RATiQ-.,?!-!!!^ 


COMB.  FUEL 
.COOLING  AIR 
"pel-hum 
_EMG.  COMD._ 


TEMP  . 
80.  *93 

TEMP 

75.872 

TEMP 
81 .465 


PRESS 
29. 22^ 


CFM 

14.824 


DRY  FLOW 
64.079 


VAPOR  flow  PRESS  TOTAL 

0.0059420  14.359 


PRESS 
5.7603  . . 

UO EL -HOOD 
-0.091053 


DENSITY 

44.756- 


Yurbo  flow 

8.2659 


FLOW  TRON 
6.9547 


0.41997 

F/A  DRY 
0.  10853 


2 

-15.952 

F/A  WFT 
0. 10852 


DEL-HOOO FLOW  . . 

0.82667  0.00000  0.41997 

”hUMIDITY  * H20  VAPOR  CORRECTED  HP 
0.64911  0.014906  0.379B0 

-EQU,  RATIJD_  RPM-l 

1.6199  605.88  605.40 


“fpip 

6.1863 

DEW-POINT. . 
-26.107 


TOPQUE 

'3.2253 


6HP- 

0.37208 


WET  CORRECTION  FACTOR  = 0.90302 

' PART  PER  MILLION  WFT  CENT 

MFASURED  CONC.  , HC^PPM  5.4267  ' 3.7237 

_CO.RRECTED_  CnNC_.._TO  WET.  BASIS....  ' 4.9004 3..  3626 


EXHM,ST  mu . -wT:-.  25  .5.i—  0&».WV33K5»  .WRWt  81-0"  1052.9_ 


‘EMISSION  RATE 
EMISSION  MASS/MODE 
EMISSION  MASS/ RATED  HP 

mode  EMI  S. /STD.  cycle.  T .. 


HC  NOX  . CO  

1.6822  0.00043260  7.6055 

0.028037  . 7.2101 E-06  0.12676 

0.00017523  4.5063F-08  0.00079223 

g,2226  0. 0030042  - . 1.8863 


-CAL.EUEL  AIP  ratio  = 0.10791.  MEAS.  FUEL  AIR  RATIO  - 0.10853 


DIEE.  .M.EAS.C  .CAL._E/A  PER.CENT  _^_.57JX3. 


CYL  TEMP  DEG.F 

CYL-l 

234.96 

CYL-2 

253.01 

CYL-3 
231.  01 

CYL-4 

240.02 

EXT  GAS 'temp  DEG. 

F EXT-1 
215.29 

EXT-2' 

162.35 

EXT -3 
271.72 

“ FXT-4 
433.17 

s'e'xt'-i  " 

466.42 

'se'x' 

465 

ENGINE  OIL 

EOILT 

144.62 

sniLT  .. 
-46.497 

OILP 

47.393 

MANIFOLD 

PRESSURE  » 

12.860 

DYNO  CDND. 

TDROUE 

3.7444 

PPM 
594. 54 

CYL. BACK 

PRESSURE 

29.328' 

INDUCTION  AIR 

lAIRTl 

80.593 

I AIRT2 
SO.  143 

TAIRTI 

60.964 

TAIRT2 

78.241 

ORIEIC'^AIR 

TEMP 
81. 588 

DELTAP 

2.9708 

ORFP 

53.365 

FLOW 

2382.6 

CEt  L TEMP.  = T3 

.929 

heatfp  temp 

= 139.37 

COOLER  TEMP  = 

94. 229 

ORIGINAL  PAGE  $ 
OF  POOR  QUAUTt, 
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NASA-tEwLS PPEtlMINARY  DATA  . 04/13/76..  CAOOEl  I ^REC.  04/ 13/76  2psl_BJ46. 928  FAC  SEX15 PGM  C003  ROG  3332 

lEAMPUT  25  BT.OCjJ_C^  T_  80  DEG  HUM»0*__.l  1/2T  RI.CH_  . _MOOE._»  _1 .0000  NO.  SCANS_^__5 


ENGINE  TIMING  « 25.000  OEG. BARDMET3 IC  PRESSURE  * 29.230  _ RATED  HP.*. 160.00 HC  RATIO*  2.1250 


COMB.  AIR 

TEMP 

79.711 

PRESS 

29.227 

CFM 

15.010 

DRY  FLOW 
64.825 

VAPOR  FLOW 
0.0055284 

PRESS  TOTAL 
14.355 

COMB.  FUEL 

"temp 
75 .323 

PRESS 

5.7585 

oensYt'y 

44.771 

"turbo  flow 

8.3029 

FLOW  TRON 
7.0147 

FPIP 

6.1797 

cooling  AIR 

TEMP 

80.884 

UO  EL -HOOD 
-0.082750 

DEL-HOOD 

0.02391 

FLOW 

0.00000 

REL-HUM 

0.39164 

DEW-POINT 

-26.577 

R EL-HUM 

1 

,0.39164 

2 

-59.720 

HUMIDI TY 
0.59697 

r H20  VAPOR 
0.013708 

CORRECTED  HP 
0.45526 

ENG.  CONQ, _F/A  ORY  .F/A  WET  EOU.  PATIO.  RPM-I  __  RFH-2  TORQUE .BHP  . 

0.10B21  0.10B20  1.6151  604.68  606.54  3.8754  0.44619 

WET  C^ORRECtTon  FACTDR  » d.'^'614  EWAUST  MO LE."wn’~* '25.712  EXHAUST  OENSffV  » 0.066575  EXHAUST  FL3W~R‘ATE  ■ 1079.2 


PART  PER  MILLION  WET  PER  CENT 

MEASURED  CONC,  HC  PPM  NOX  PPM  CO  DRV  _ 002  DRY  _ . 02  DRY  . _ . . ..  

44352.  3.2323  10.721  5.3818  3.9460 

CrRRECTE0_.C0N(L.._T.0  WET  BASIS„  . ..  9,7149  __  4.8767,. 3.5756  

. . HC  . NOX  CO  ..  

EMISSION  RATE  1.7183  0.D004151O  7.6113 

EMISSION  HASS/KOOE  0.028638  6.9183E-06  0.12686  

EMISSION  MASS/PATFO  HP  0.00017899  4.3239F-08  0.00079285 

....  MPOF  E“IS, /STD.  CYCLE  T 9.4205  0. 0028826  . _ 1.8877 

_ CAL. FUEL  AIP  RATIO  = 0.10686  MFAS.  FUEL  AIR  RATIO  = 0.10821  DIFF  MEAS.C  CAL.  F/A  PERCENT  *-1.2506 


CYL  TEMP  OEG.F 

CYL-l 

230.26 

CYL-2 
250. 16 

CYl-3 

226.01 

CYL-4 

235.25 

EXT  GAS  TtMP  DEC. 

F EXT-1 
670.51 

EXT-2 

195.93 

EXT-3 

269.10 

EXr-4 

144.39 

SEXT-1 

459.93 

SEXT-2  ' 
458.87 

ENGINE  OIL 

FOILT 

144.05 

SOI  LT 
792. 09 

niLP 

47.413 

MANIFOLD 

PRESSURE  * 

12.873  

DYNO  COND. 

TOROUF 

11.031 

RPM 

604.20 

CYL .BACK 

PRESSURE  = 

29.914 

TNptlCTION  AIR 

lAIRTl 

80.170 

1 A1RT2 
79.711 

TAIRTl 
90.2  43 

TAIRT2 

78.624 

ORIFICE  AIR 

TRHP 

81.033 

DFLTAP 

1.0396 

ORFp 

53.325 

FLOW 

1440.0 

CEIL  TF«P.  * 73. 

369 

HFATFP  TFMP 

= 138.34 

COOLER  TEMP  = 

95.217 

S55I 


o 


-S 
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■ — 25_BTDC_!_  ^ T_  80_0E.G HUM»0?. 1_1/2TRI_CH MCDE_*_2..0000  NO.  SCANS  « 5 

• _ .engine,  timing  * 25.000  ...OEG. BARQMETRJC>RESSURE  ^.29.230 RATED  HP.»  160.00 


EAC  _SEX1^ PGM  C003 


HC  RATIO*  2.1250 


RDG  3333 


^ ‘ _ COMB,.  AIR.  

TEMP 

79.5i7 

PRESS 

29.227 

CFH 

22.100 

DRY  FLOW  . 

VAPOR  FLOW 

PRESS  TOTAL 

95.558 

0.0084955 

14.362 

_ ■ COMB.  FUEL 

TEMP 

PRESS 

DENSITY 

TURBO  FLOW 

fLow  tron 

FPIP 



' 

74.666 

5.7279  . .. 

..  44.78B  . . .. 

11.144 

9.6760 

.6.1614 

■ _ COOL  INC  AIR 

, TEMP 

...  UOEL-HOOD 

. del-hood 

FLOW 

PEL-HUM 

DEW-POINT 

80.302 

-0.079429 

0.82031 

0.00000 

0.41109  -26.347 

R EL -HUM 

1 

..0.41109 

2 

_ 42.822  . 

HUMIDITY 

0.62233 

* H20  VAPOR 
0.014291'., 

CORRECTED  HP 
1.8496  

_ ENG.  CONO. 

_ f/A  DRY 

_f/a  wet 

EOU.  ratio 

RPM-1 

RPM-2 

TORQUE 

8 HP 

0.10126 

0.10125 

1.5113 

1192.8 

1194.2 

7.9841 

1.8133 

WET  CORRECTION  FACTOR  = 0.86707  EXHAUST  MOLE.  WT.  = 26.144  EXHAUST  DENSITY  * 0.067693  EXHAUST  FLOW  RATE  * 1554. 7 


PART  PER  MILLION  WFT 
MEASURED..C0NC,.._  HC  PPM  NOX  PPM  , CO  DRY 

14185.  9.2289  ' 12,284 

QB  CTJ.2_ILQLNrj._Tri  WE  T 8 A S I S 10.651,. 


PER  CENT 

. . CP2  DRY  02  DRY 

7.2139  0,34703 

6 .2550  0.30090 


‘ HC  NOX  CO 

RMISSIOM  RATE  0.79174  0.00l7(jt4  ‘ 12.022“ 

..  emission  MASS/MOOE  . . 0.  14515  0. 00031^03  2.2040 

EMISSION  MASS/RATEO  HP  0. 00090720“  1.9564E-06  0.013775  

mode  E-LS. /STD.  cycle.? 47.748  0.13043  32,798. 

CAL.FUFL  AIP  RATIO  « 0 .10.478...  HFAS,  FUEL  AIR  RATIO.*  0.10126 DIFF  HEA_S.A.,CAL.  F/A  PERCENT  * 3.4742 

'...  CYL  TEMP  DEG. F CYL-1  CYL-2  CYL-3  CYL-4 

245.03  259.73  247.01  244.81  ‘ " ~ 

• EXT  GAS  TEMP  OEG.F  EXT-1  EXf-2  e“xT-"3  EXT-4  STx’t-1l  SEXT^LI 

■' - -391  .35  700.53  287.22 .544.62  ^*55.44  _454.95_ 


ENGINE  OIL  . FOILT  SORT  OILP  . MANIFOLD  PRESSURE  * 8.5382 

141.25  -41.273  57.970 


DYNO  CONO. 

TORQUE 
. 2.0666 

RPM 

1184.8 

INOUCTIPN  AIR 

lAIRTl 

79.852 

IAIPT2 

79.517 

ORIFICE  AiR““ 

TEMP 

80.522 

“ ’ DELTAP 
3.0019 

CELL  TEMP.  = 

73. 138 

HEATER  TEM 

CVL.BACK  PRESSURE  * 29V3'69“ 

_ TAIRTI  _.TAIRT2 
-61.019  78.230 

ORFP  FLOW  - 

53.313  ..  2396.9 

P = 94.148  _ cnni  ER  TEMP  =86.728 


\ 


iWrinrlMIMnim  in.ll. 
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_LEA^WT  7^  WTOC  f t T 80  OEC_.  HUM*0?_  „L-1/Z1  RICH «COE_- .6,0000.  NO. _ .S.CANS_^„5 

ENGINE  TIMING  _«  JJ5.000. 


FAC  SEX15. 


PGM  C003  RDG  333A 


DEG.. 


BAROMETR IC_ PRESSURE  - 29.230 


RATED  HP  ,» _16.0_.00_ 


HC  RATIO-  2.12S0 


- 

‘ COMB._>IR - — 

.TEMP. 

79.393 

PRESS 

29.229 

CFM < 

21.949 

• COMB.  FUEL 

TEMP 
. 74.702 

PRESS 

5.7312,., 

DENSITY 

44.787. 

- 

• __.CPCLIMG  AIR 

TEMP  . 
80.320 

UDEL-HOOO 

-0.085795 

DEL-HOOD 

0.79485 

REL-HUM 

1 

.0.37265 

2 

. 14.725  . . 

HUMIDITY  7 

. 0.56211 

PNG.  rOND- 

F/A  DRY 

F/A  WET 

EQU.  RATIO. 

0.10077 

0.10076 

1.5040 

WET  CORRECTION  FACTOR  = 0. 

86657  EXHAUST  HOLE.  WT. 

. . MEASURED  CONC.  . 
‘ C.r,RE£CTFJB_CClNiL..- 

PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

13839.  9.3789 

TO. WET  BASIS-  

CO  DRY  ..  . 
12.262 
10.626 

DRY  FLOW  VAPOR  FLOW  PR.ESS  ,TOTAL_ 

9^,952  0.00762A7  14.356 


TURBO  FLOh  '’ FLOW  TRON 
10.941  . 9.5679 


FPIP 

6.1632 


FLOW 

0.00000 


REL-HUM 

0.37265 


DEW-POINJ 
-26. 887 


0.012908. 

RPM-1 

1194.7 


0.65352 


RPM-2 

1195.3 


JORQUE 

2.8169 


_BHP_ 

0^64  076 


26.176 


EXHAUST  DENSITY  - 0.067775  EXHAUST  FLOW  RATE  • 1542.3 


PER  CENT 
C02  DRY 
7.2394 


02  DRY 

0.36634 

0.31745. 


EMISSION  RATE 
EMISSION  MASS/MOOE 

■ EMISSION  MASS/PATED  HP 

■  mode  EM.LS./STQ,_CYCLE_S- 


HC 

0.76625 
0.038312 
0.00023945 
_12.603  


NOX  CO  

0.3017213  11.897 

8.6066E-05  0.59487. 

5.3791E-07  0.0037179 

,„0. 035861 8.8522 


CAL. FUEL  AIR  PATIO  = 0.10436 


MEAS.  FUEL  AIR  RATIO  » 0.  10077,  OIFF  . MEAS,  t_CAL.._F/A_  PERCENT _^_3 .5678 


cyl  temp  dfg.f 

CYL-l 

247.02 

CYL- 2 
260.91 

CYL-3 
249. 15 

CYL -4 
247. 15 

^EXT  GAS  TEMP  DEG. 

F FXT-l 
295.76 

EXT-? 
774.36  . 

EXT-3 
302.  43..  _ 

EXT-4 
. 26l«  89  . 

ENGINE  OIL 

EOILT 

141.30 

sniLT  . 
33.059 

niLP  _ 
58.086 

MANIFOLD. 

DVNO  CONO. 

TORQUE 

8.6409 

~RPM 

1199.0 

” CYL. BACK 

INDUCT  ION  AIR 

lAIRTl 

79.728 

I AI  RT? 
79.393 

TAIRTl 
-117.  97 

tAIRT2 

77.753 

ORIFICE  AIR 

TEMP 

P0.619 

‘ DELTAP 
2.0394 

ORFP 

53.301 

' FLOW 
1996.9 

CEIL  TEMP.  = 73. 

, 2^5 

HEATER 

T EHp  = 99  .776 

COI 

SEXT-1 

453.62 


SEXT-2 

452.99 


COOLER  TEMP  = 88.453  . 


0 


NASA-LSWl>  . _PP?LIMINARY  DATA  OA^/13/76  CADDEI  I REC  04/13/76  20:26123.948 

_tEA^'HUT  25.  flTDC__I_  C T.  80  DFG  H(JM  = 03!.  J.  1/2T  RLCH _MaOE„*  ..7.0000  , ,N0.  SCANS_jf_.5. 


FAC  SEX15 


PGM  C003 


... ENGINE  TIMING  « 25.000 


BAROMETRIC  PRESSURE .=  29.230 


RATED  HP.*  160.00. 


HC  RATIO*  2.1250 


•s 

. . COMB,  AIR 

TEMP 

80.037 

PRESS 

29.229 

CEM 

15.393 

PRY  FLOW 
65.174 

VAPOR  FLOW 
0.0046944 

PRESS  TOTAL 
14.355 

COMB.  RIEL 

TEMP 

75.092 

PRESS 

5.7573 

DENSITY 

44.777 

TURBO  FLOW 
8.4809 

FLOW  TRON 
7.1827 

FPIP 

6. 1605  . . _ 

COOLING  AIR 

. TEMP  _ 
80.760 

UDEL-HPOn 

-0.081090 

DFL-HPOO 

0.84494 

FLOW 

0.00000 

RFL-MUM  DEW-POINT 

0.32728  -27.397 

PEL-HUM 

1 

0.32728 

2 

35.502 

HUMini TY 
0.50421 

* H20  VAPOR 
0.011578.  . 

CORRECTED  HP 
0.56522 

ENG.  COHO, 

F/A  PRY  . 
0.11021 

F/A  WET  _ 
0.11020 

_FQU.  RATIO 
1.6449 

RPM-l 

595.55 

RPM-2 
' 596.94 

TORQUE  1 

4.8838  1 

BHP 

0.55361 


WET  CORRECTION  EACT'^P  • 0.90725  EXHAUST  MOLE.  WT.  * 25.595 


PART  PER  MILLION  WET 
measured  CONC,  HC  PPM  NOX  PPM 

45144.  3.4403 

_jc.np.?ECT£D  x.qnCj._j.o  wet  basis  ,,  


PER  CENT 

Cn  DRY  . C02  ORY 

10.766  5.4820 

9.7678  _ 4 .9735  ... 


EXHAUST  DENSITY  » 0.0662"7l  EXHAUST  FLOW  RATE  ■ 1091.9 


C2  DRY 
3.7395 
3.3926 


EMISSION  RATE 
EMISSION  MASS/MPPE 
EMISSION  MASS/RATEP  HP 
MODE  F*'IS./STP.  C YCIF  t 


HC  NPX  . tn 

1.7696  0.30044703  7.7431 

0.029494  7.4504E-06  0.12905 

0.0D018434  4.6565F-08  0.00080657 

9.7019  0.0031043  1.9204  


CAl.FUEL  AIR  PATIO  = 0.10804  MFAS.  FUEL  AIR  RATIO  = 0.11021  PIPE  MEAS.E  CAL.  F/A  PERCENT  ^1.9657 


CYL  temp  deg.f 

CYL-1 

221.49 

CYL-? 

240.38 

CYl-3 

216.42 

CYL-4 
225. 12 

EXT  GAS  temp’ PEG. 

F FXT-1 
-454.00 

EXT-2 

592.73 

FXT-3 

72.476 

FXT-4 
400. 49 

* SEXT-l 
395.15 

‘ 'SEXf-2 
3 93.89 

ENGINE  OIL 

FOILT 

137.74 

SniLT 

75.407 

nii.p 

45.889 

MAM  FOLD 

PRESSURF  = 

13.049 

DYNO  CONO. 

TOPOUE 
5. 1341 

rpm 

590.28 

CYL.  back' 

PRESSURF  = 

29.408 

INDUCTION  AIR 

lA IPTl 
80 .469 

I AI PT? 
80.037 

TAIRTl 

-42.092 

TAIP.T2 

78.721 

OP ificf  air 

TF  “P 
81.271 

n^LTAP 

1.0360 

ORFP 
53. 275 

FLOW 

1437.3 

CFI  L TPNp,  = 73. 

547 

HEATFP 

TFMP  = 116.68 

com  FR  TEMP  = 

95.957 

.SoQ 


NASA-LfcHlS_.__PJ»EUMINARV  DATA. 0^/.l3/76_  .CAOnElI OV.13/76.  ^P:5>J0.1»J^5 ?AC  _S.EX15 PG^  C003. 

_LEAN0UI  25_JBT.D.C_;i.  C 1 80  OEG.  HgfM30*_JL.l/2T  lEAN MOOE_»_2.0000..  — NO._SCANS_;.  5_ 

„_eNGIWE  TIMING  J?  25.000  OEG. BARnMETR  IC.  PRESSUP.E.  * 29.230 RATED  HP-_*_160.00 HC_ RATI  0?_2 ^1250 

COMB.  AIR  


ROG  33A2 


CO**R.  FUEL 
COOLING  AIR. 


PEL-HUM 


ENG.  CONDm.. 


_ TEMP  . 
81.AA8 

TEMP 

..  78.183 

„ TEMP  

82  .838 

f 

_.28  .693  . 

F/A  DRY 

0.078215 


PRESS 

29;229 

PRESS 
5.8137 

UOEL-HOOO 

-0.079706 

2 

. 35.324 

..  F/A  WET  _ 
0.077696 


CFM 

18.399 


ORY  FLOW 
78.790 


VAPOR  FLOW  PRESS..TOTAL_ 
0.52638  14.359 


DENSITY  TURBO  fYoW  FLOW  TRON  FPIP 

44. 696  . _ . .3.9656 6.1626  _ .6. 1836 


PEL-HOOD 
0.80 785 

~HUMlbl  TY~ 
46.765 


FLOW 

b. 00 000 


REL-HUM 

28.693 


_DEM-POINT_ 

45.885 


t H20  VAPOR  CORRECTED  HP 
.1.0739..  1.2617 


EQU.  PATlb.  _PPM-1  RPM-2 ^torque BHP_ 

1.1674  1201.1  1202.5  5.3422  1.2217 


~M FT  CORRECTION  E' = 0.85471 


EXHAUST  MOLE.  WT.  = 27.824 


EXHAUST  DENSITY  » 0.072044  EXHAUST  FLOW  RATE  ■ 1186.5 


...  PER  MILLION  WET  PER  CENT 

_ MEASURED  CONC.  . HC  PPM  NOX  PPM  . ..  CO  DRY  

3039.1  50.067  5.1241  11.396  0.18926 

COPREC.TED_CDNC^.-TQ  HET  BASIS 4.3796 9.7401 .0.16176. 


EMISSION  RATE 
emission  mass/modf 
EMISSION  MASS/PATED  HP 
■_MODE  EMIS./STD..C.YCLE-?. 


HC  . . , 

0.12945 
0.023733  .. 
0.00014833 
.._.7.8068  


NOX  . _...C0 

0.0070691  3.7726 

0.0012960..  0.69164  

8.1000E-06  0.0043227 

.0.54000  10,292 


CAL. FUEL  air  ratio  = 0.078880.  . MEAS.  FUEL  AIR  RATIO  = 0. 078215.._.._DlFf . MEAS.  C ..CAL,_F/A 


CYL  TEMP  OEG.F 

CYL-1 

278.44 

CYL- 2 
290.06 

CYL-3 

277.82 

CYL-4 
276. 74 

■ - - • ' • — - " - ■ 

• EXT  GAS~TEMP  DEG. 

F EXT-i 
876.85 

EXT-2 
-454.00  . 

EXT-3  “ 

-83.090 

EXT-4 

__526.  84_„ 

SFXT-1  SEXT-2 

457.49  457.09  __  _ , . - 

ENGINE  OIL 

EOILT 

147.66 

STILT 

-93.066 

OllP 

57.674 

MANIFOLD 

PRESSURE  » 7.7563 

PYNP  COND. 

TORQUE 

4.5004 

RPM 

1209.6 

'~CYL.BACK 

PRESSURE  = 29.150 

INDUCTION  AIR 

lA IRTl 
81.853 

IAIRT2 

81.448 

TAIRTl 

62.905 

TA1RT2 

77.653 

• — - 

OPIFICFAIR 

TEMP 

82.398 

" DELTAP" 
3.0176 

o’rfp 

53. 266.  . 

FLOW 

2398.7 

....  - — - 

COOL  ER  TEMP  » 80.613 


CELL  TFVP 


75. 695 


MFATFR  TFMP  = 99.026 


. . < . T RPft  OA/ 13/76  2 0 • 5 ^".0 8«J1.Q2 

NASA-UFWIS PPEUMINARV  OATA_  04/13/76 CAnOEl! 


FAC  SEX15 


PGM  C003 ROG  3343_ 


_U?Ah'OUT.  25_BTOC_J.  6.  I 80  DEG_HUM  = 30^.  l._l/2T  .LEAJi 


WnPE  » 6.0000. 


E»r.,~E  Tim»G  . 25.000  DEG.,  L.. 


JN0_._J5C  ANS_Jf_  _5 

RATED  HP  ,«__160.  00_ 


HC  RATIO-  2«I250 


COMB.  AIR  . 


'cc“b’.  fuel 


.COOLING  AIR 


RFL-HUH 


. FNG.  .CnNO.t 


TEMP 

81.67T 

■ TEMP  ~ 
78.625 


PRESS 

29.233 


r.FM 

18.654 


DRY  FLOW  VAPOR  FLOW  PRESS  XP.TAL 

79.996  0.53726  14.360 


'press OEMS-ITY  '>11880  FLOW  ' FLOW  TRON  FPJP 

Ztllz  44.S84__ 3.9628  6.2076  _.6.1740. 


TEMP  _ _ IJOEL-HOOD...  L-HPOP__ ..  FLOW  ‘ ' 

83.049  -0.073617  0.85629  0.00000  28.632  


28.632 


2 

58.302 


HUMID  I TY 
47.013  . 


9 H20  Va'pOR  CORPECTEO  HP 
I .0796 1. 3206  . . 


DRY  ..  F/A  WET EOU.  RATI0_RPM-1  RPM-2 

0.077599  0.077001  1.1582  1200.6  1201.3 


TORQUE 

5^5922 


_BHP 

i.'27B4 


'wEf  C0"^R>cTiiJr^CTDR  ='0.85105 WT.  « 27.875 


E'XHAUsrOENMT'Y"^  FLOW  RATE  - r2'0i.8 


PART  PER  MILLION  WET 

MEASUREO  CDNC.-  HC  PPM 

3D01.1  49.959 

_rPRRECTEO  CONC.._TCI  WET  .B.ASI  S . 


■ ■ " PER  CENT 

CO  DRY  CC2  DRY 02  DRY 

5.2373'  11.285 

4*4572  9*6044 0*14832, 


HC  cn  — 

- • • n l?948  0*0071450  3*8890 

'eJ'.sH™  5«rS/M,.,E  _ 



CU.EUEE  ME  ..T,0  ■ 0.0T,EE5  .E«  . EGEE  ..E,C  - O.OEE5,,  


CYL  TEMP  DEG.F  CYL-l 
279.32 

'ext  gas  TEHp”dEG.F  EXT-l 
436.65 


ENGINE  OIL 


OYNO  COND. 


IMHICTIPN  AIR 


PRIFlCe  AIR 


EOILT 

147.26 

TORQUE 

3.3195 

lA I RTl 
82 .081 

TFMp 

82.952 


CYL-2 

290.79 

EXT-2' 

-454.0C 

SPILT 

71.064 

' RPM 
1211.3 

1 At  RT2 
01.677 

DELTAP 

1.0343 


CYt  -3 
278.38 

ext-t"” 

-137.44 

niLP 

58.042 


TAIRTl 

88.450 

"drfp 

53.292 


CYL-4 
275. 98 


EXT-4 

490.02. 


SEXT-1 

432.46 


SEXT-2 

432.28 


manifold  pressure  = 7.7538 

"CYL . BAC'k'"pRESSU RE  "2'9T479 


TA1RT2 
76. 084 


FLOW 

1433.9 


CELL  TE“P.  = 76.254 


heater  TFMP  = 120.29. 


COOLER  TEMP  = 78.686, 


NASA.-L.EHLS PBELl UNARY  P/ITA__ 0A/13/76__  .CAOOtlJ ^REC. 04/ 13/76  ..20?57l^28. 676 

AE>iMnUT_25„  BtO.C_l_C.  T_80.0E<J.J1'Wi30.?..JLl/2T  .LEA_N HOnE_»_6,  0000...  __  N0._SCANS_?._5 

„ENPINE.  TIMING  » 25.000  DEG.,  BARnHE.TRIC.  PRESSURE.  ^ .29  .230„ RATED,  HP_.j._.160^0 

_ COMB,  AIR  


FAC  SEX15 


PGM  COOS 


RDG  3344 


HC  RATIO*  2.1250 


CCM9.  FUEL 
..COOLING  AIR 
~REL^UM 


..  ENG.  COMOj 


TFMP 

81.791 

TEMP 

78.651  . 

TEMP 

83.067 

I 

28.542  . 

F/A  DRV_ 
0.  077061 


PRESS 

29.232 


CFM 

18.607 


DRY.  FLOW 
79.737 


VAPOR  FLOW  PRESS  lOTAL. 
0.53586  14.359 


PRESS  DENSITY 

5.8137. 44.683  _ 


Turbo  FLOW  flow  tron  fpip 

3.9645  . 6.1446  .6,1788 


_ UDEL-HOOO 
-0.071680 

2 

. 4.2044 

F/A  WET  _ 
0.076547 


DEL-HOOD 

0.83924 


FLOW 

0.00000 


RFL-HUM 

28.542 


DEW-POINT 

46.041 


humidity’  X H20  VAPOR  CORRECTED  HP 
47.342  1.0802 1.6891  


EQU.  RATIO RPM-1 RPM-2  TORQUF .BH.P_, 

i.1502  1200.8  1201.0  7.1507  1.6349 


WET  CORRECTION  FACTOR  = 0.84976 


FXHa'uT  M3LF,  Wt,  = 27.919 


EXHAUST  DENSITY  ■ 0.072288  EXHAUST  FLOW RATE  ■ 1195.5 


PART  PER  MILLION  WET  PFR  CENT 

_ MEASURED  CONC,_  HC  PPM  VOX  PPM  . CO  DRY ...C02  DRY  . 

2511.8  49.655  5.1306  11.430 

CORRECTED  CONC.  TO  WET.8.ASI  S ^^..6022 . 9,7126 


02  DRY 

0.17026 

0.14468 


emission  BATE 
EMISSION  MASS/MODE 
EMISSION  mass/rated  HP 
MODE  FMIS, /STD.  .CYCLE 


HC 

0.10780 
0.0053900 
3.3688F-05 
1.7730  


Nox  _ _cn  

0.0070639  3.8207 

0.00035319  0. 19103  __ 

2.2075E-06  0.0011940 

0.14716 2,842.8 


CAL. FUEL  AIR  RATIO  * 0.078739  MFAS.  FUEL  AIR  RAT  10  » 0 .077061 01 FF.  MEAS., C J.A.L^ Jj/A_  Pf.R.CJNJ 


CYL  TEMP  DEG.F 

CYL-l 

279.43 

CYL-2  .. 
291.08 

CYL-3 

278.35 

CYL-4 

275.04 

- — 

,.  ..  — 

• EXT  GAS  TfMP  OFC. 

F EXT-1 
1483.0 

FD  ILT 
147.29 

FXT-2 

-454.00  

STILT  

93.252 

EXT-V 

• «74 

EXT-4 

152*92 

SEXT-1 

430.31 

SEXT-2 

430.09  

ENGINE  OIL  . 

OIL® 

58.370 

MANIFOLD 

PRESSURE  * 

7.7180  

• DYNO  DIND. 

TORQUE 

11.996 

RPM 

1188.8 

CYL. BACK 

PRESSURE  V 

29,324 

INDUCTION  AIR 

lA  IRTl 
82.169 

IAIRT2 

81.791 

TAIRTl 

103.01 

TAIRT2 

77.250 

. . 

" "orifice  a'ir' 

TFMP 
8?  .970 

DELTAP 

0.075007 

“'"ore  p "" 

53.330 

FLOW 

278.76 

— — - - - - . . . 

CELL  TEMP 


76.094 


HEATER  TEMP  = 129.53 


COOIER  TFMP  * 82.600 


NASA-S.ev<I.S..-  _ PPPUMINARY  ’’''T*  0<t/13/76  CADDEM  „ ^ REC  OA/ 13/76  21 : 00  S 57.386 


UFANOUT  25  BTOtL.t  ,.C  T 90  DEG  Hy«1  = 30t.  1 .1/2T  LFAN  M0DE_»^7, 0000 

pNGINE  TIMING  » 25.000  DEG. • BAROMETRIC  PRESSURE.  * 29  .230___ 


NO..  SCANS _5._5 . 

RATED  HP.=‘_.160.00 


CO^B.  Alp 


TEMP  PRESS  CFM 

78.828  29.229  11.559 


DRY  FLOW  VAPOR  FLOW  PRESS  .TOTAL 

A9.522  0.33303  1A.358 


FAC  SEX15 PGM.C003_ 


HC  PATi5j_ 


RDG  33A5 


COMB.  FUEL  TEMP 

76.289 


PRESS 

5.8632 


DENSITY  TURBO  FLOw“  FLOW  TRON  F PI  P 

AA.7A5  . 3.9700  3.A773  6.1893 


COOLING  AIR  . temp 

80.029 


UDEL-HnOD  DEL-HOOD  . PLOW 

■0.079A29  0.82972  0.00000 


RE  L-H  UM  DE  W-Pni NT 

31.662  66.056 


RPL-HUM  1 

31.662 


2 

32.6A9 


HUMIDITY  X H20  VAPOR  CORRECTED  HP 
A7.07A  1.0810  . 0.53660 


_ENG.  CONO. 


F/A  DRY  . F/A  WET  FQU.  RATIO.  PPM-l 

0.070219  0.069769  1.0680  616.36 


WET  COPPECTION  FACTOR  = 0.87689  EXHAUST  MDLF.  WT.  « 28.697 


rPM-2  __TOROUE ,B.HP  ..  - 

613.20  6.6506  0.52058 

FXHAUST  DENSITY  “ 0.073786  EXHAUST  FLOW  RATE 


PART  PER  MILLION  WET 

measured  CONC.  HC  ppm  NOX  ppm 
16172.  27.611 

Iop.p,£CTED-X.Q^)C....TD  WET  BASIS  . 


CO  DRY 
2.1661 
1. 8801 


PER  CENT 

C02  DRY  , 02  DRY 
10.995  2.9763 
9.6618,  . _ 2.6081 


722.79 


HC 


FMISSION  RATE 
EMISSION  MAss/Mone 
EMISSION  MASS/RATED  HP 
MCOE  E*«IS./STD.  CYCLE  T. . 


0.36775 

0.0061291 

3.8307F-05 

2.0162 


NOX  CO  

0.0023576  0.98657 

3.9296E-05  0.016663, 

2.6559E-07  0.00010277 

0.016373  0.26669, _ 


CAL. FUEL  AIR  PATIO  = 0.069833  MEAS,  FUEL  AIR  RATIO  ■ 0.070219 


DIFF  MEAS.E  ,CAL.  .F/A  PERCENT  — 


CYL  TE“P  DEG.F 

CYL-1 

238.61 

CYL-2 

250.75 

CYl  -3 
269.86 

CYL- 6 
251.87 

“^EXT  GAS’t'emP  OEG. 

F EXT-1 
261.08 

EXT- 2" 
-11.951 

"eXT-3  ” 

-369 .13 

■”  FXT-6 
662.21 

s'ext-1 

386. 38 

^ SEXT-2 

383.57 ..  . 

ENGINE  OIL 

ED  UT 
166.16 

SDILT 
-12.1  1C 

01  LP 
67.661 

MANI FOLD 

PRESSURE  = 

11.165  , 

OYMO  COND. 

TDPOUE 

7.6328 

POM 

602.28 

CYL. RACK 

PRESSURE  = 

29.087 

IMPUrTIPN  AIR 

lA  IPTl 
79  .296 

IMPT2 

78.828 

TA! RTl 
157. 69 

TAIPT2 

77.330 

rPIFICE  AIR 

TEMP 

80.269 

OEl TAP 
2.9569 

OPTP 

53.392 

FLOW 
2379. 6 

CELL  TEMP.  = 73, 

.005 

HEATER 

temp  16  5.63 

COOLER  TEMP  = 

83.276 

PGM  C003 


/ ! 


MASA-LEWlii...  . preliminary  OATA  OA/13/76  _ CADOE!  I _REC.  04/ 13/ 76  2 1:  01:  18,483. 

. _ t 1/-JT  I ckM  MOnE  ■ l.OOOO  NO,_  SCANS.  *„5 


FAC  SEX15 


ROG  3346 


JLEANOUT  ?5.BT0C.J..t.T  80  OEO  HUM«30*  ,1_1/2T  LEAN MPnE..f..  1. 0000 

.ENGINE  TIMING  ' 25.000  . OEG.,  __  BAPOME TR I C. PRESSURE . - 29.230 

_Cn«R.  AIR  . TEMP  PRESS_  „ 

74.040 


rated  HP.»  160.0.0.. 


HC  RATIO*  2.  L250 


PRESS 

29.227 


CFH 

11.673 


DRY  FLOW 
49.960 


VAPOR  FLOW  PRESS  TOTAL. 
0.33584  14.361 


COMB.  FUEL  temp  P 

76.360  5 

COOLING  AIR  . TFMP  . U 

80.090  -0 

"p'fl-hum  1 

31.237  2 

_ENG.-CONfl. E/A  ORY  . E 

0.  069182  0 

”wEf  COPRlcrfoN  factor  = 0.fl'7’jr89 

” P&PT  PER  MILL 

MEASURED  CONC.  . HC  PPM  '1 


.TEMP 

80.090 


PRESS 
5. 8620 


OEMS  ITY 
44.743 


turbo  flow’  flow  TRON  FPIP 

3.9698  3.4563  6.1893 


IIOEL-HOO.O. . DEL-HOOD. 
-0.077769  0.86348 


FLOW 

0.00000 


REL-HUM 

31.237 


DEW-POINT 

46.050 


1 

31.237 


2 

28.331 


HUMIDITY  ”’l!'H2n  VAPOR  CORRECTED  HP 
47.055  ..  1.0805  . 0.44247..  . 


F/A  ORY 
0. 069182 


F/A  WET 
0.068720 


FOl).  RATIO.  RPM-1 
1.0326  594.66 


RPM-2 

598.74 


TORQUE 

3.7920 


BHP 

0.42935 


EXHAUST  MOLE.  W?:‘*  28:520  EXHAUST  TENSITY  * 0.073846  EXHAUST  FLOW  RATE  - 727.90 


PART  PER  MILLION  WET 
MFASURED  CONC.  . HC  PPM  'IDX  PPM 

1A434.  23.503 

COPRECTEp__CONi^,_.T.n  WET  BASIS.  


PER  CENT 

Cn  DRY  ..  .C02  DRY 

2.2116  10.978 

1.9305 9.5826 


02  DRY 
3.1600 
2.7584 


EMISSION  RATE 
EMISSION  MASS/MODF 
FMISSIOM  MASS/RATEO  HP 
. _ MflOE  E*'IS./STD.  CYCLE  T 


HC  Nox  . cn 

0.37719  0.0024689  1.0202 

0.0062866  4.1149F-05  0.017003 

3.9291E-05  2.5718E-07  0.00010627 

2.0679  0.017145  _ 0.25302  .. 


Cl.FIIFL  «I«  «.TIO  . O.«.«60  "5«S.  FUEL  A,«  ««T  lU  • 0.069l«2  DIFF  «E»S.t  CALA_rF«.W«CENT  . 


CYL  TFMP  DEO.E 

CYL-l 

232.79 

CYL-2 

258.20 

CYl  - 3 
246.97 

CYL- 4 
249.36 

EXT  GAS  TilMP  DEG. 

F EXT-1 
915.79 

FXT-2 

76.160 

EXT-3 
-319.50  .. 

' FXT-4 
60.607 

SEXT-l 

381.22 

ENGINE  OIL 

ED  n.T 
143.77 

SORT 

101.90 

niL* 

47.361 

manifold 

PRESSURE 

DYNO  COND. 

T3RCJUE 

1 .0441 

RPM 
601.  14 

CYL. BACK 

PRESSURE 

INDUCT  ION  AIR 

lA  IBTl 
79  .464 

1 4IPT2 
79.040 

TAIRTI 

69.102 

TAIRT2 

77.987 

nPIFlCE  AIR 

TEMP 

80.267 

DEL  TAP 
1.0697 

ORFP 

53.346 

■ FLOW 
1461.4 

CELL  TEMP.  = 73. 

,067 

HFATFP 

TFMP  = 148.64 

COOLER  TEMP 

SEXT-2 

379.96 


MASA-l'.HLS PRELIMINARY  QATA 0A/l?/7^> CAObEU 

LEANnUT  25,.BTOC_).l_.E  t eO..OEG_H.U«*3Q*_L_l/2T  .LEA-N MO()E_.f_2. 0000. 

.engine  timing.  » 25.000 DEG._ 


RE.C.  04/..13/76.. 2J sJHt_27.  A.8 2 

N0,._  .SCAN  S_  «_5 

BA ROME.TR.I C.. PR  f S SURE.  « . 2‘»  .230 RAT EO  HP  ..5_.160jiP0_ 


FAC  SEX15 


PGM  C003 


ROG  3357 


HC  RATIO*  2.1250 


COMB.  AIR 

TFMP 

PRESS 

79.658 

29,225 

COMB.  FUEL 

TEMP 

■“  pr'ess 

. - - 

7o.750 

5.8017  - 

CCCLING  AIR 1. 

TEMP  

U DEL-HOOD 

00.525 

-0.079983 

REL-HUM 

1 

2 

^30.715 

38.516 

CFM 

19.173 


DRY  FLOW 
82.113 


VAPOR  FLOV!  PRESS. TOTAL_ 
0.55392  15.363 


DENSITY  TURBoVlOW  FLOW  IRON  FPIP 

A5.733  3.9655  . 6.5056  .6.1752 


DEL -HOOD 
0.85909 


FLOW 

0.00000 


REL-HUM 

30.715 


DEW-POINT. 

56.151 


HUMIDITY 
57.212  . 


t H20  VAPOR  CORRECTED  HP 
1 .0852  1.1617  . 


.ENG.  CQNOj 


.F/A  OHY 
0. 079215 


F/A  WET 
0.078685 


_FOU,  RATt.Q RPH-l RPM-2  . 

1.1323  1205.5  1206.5 


_TORQUE_ 

5.9088 


BHP 

1. 1266 


WET  CORRECTION  FACTOR  = 0.85505 

measured  conc,_ 


FrxlTAWMOLETiriT^ '^2^^^^^^  ' EXHAUST  DENSITY  * 0.071835  EXHAUST  FLOW  RATE  « 1251.3 


PART  PER  MILLION  WET 
HC  PPM  NOX  PPM  . 

2623.2  59.193 

ORRECTEILX-0N£jl_TO  .WE.T_B_ASI,S 


Cn  DRY 
5.5765 
5.  7581 


PER  CENT 
C02  DRY 
11.155 
9.5289  


02  TRY 
0.15792 
0 13502 


HC  . . . . 

EMISSION  RATE  0.11690 

EMISSION  MASS/MOOE  0.021532  . 

EMISSION  maSS/RATED  HP  0.00013395 

MOOE  EMIS./STO.  CYCLE,.?. 7.0599 


NOX  CO  

0.0072668  5.2971 

0.0013322  0.78780_ 

8.3265E-06  0.0059237 

0.55510  11.723 


_CAL.FUEL  air  ratio  .=  0.079816 

CYL  TEMP  OEG.F  CYL-1 
258.60 


MEAS.,  FUEL  AIR  RATIO  =.0.079-216 01  FF_«^. 6 ^ AL . _F M.  PERLEJil 


FXT  GAS  TEMP  OEG.F  EXT-1 
255.73 


ENGINE  OIL  

DYNO  CONO. 

INDUCTION  AIR 
ORIFICE  “aTr 
CFLL  TEMP.  = 73.557 


EO  ILT 
153.23 


TORQUE 

6.5593 

I&  IRTl 
80  .029 

TFMP 
RQ  .787 


CYL- 2 
276.05 

’ EXT- 2 " 
.-555.00 

S3  ILT 
-53.997 

” RPM 
1206.8 

IAIRT2 

79.658 

“OELTAP' 

1.U620 


CYL-3 

263.72 

"Txf^""' 

.-305.93.. 

OILR  _ 
58.275 


TAIRTl 

201.91 


CYL- 5 
260.26 


FXT-5 

385.33 


SEXT-l 

382.93 


SEXT-2 

382.62 


MANl FOLD  P.RE SSURE 
'cYL.BACk"pRESSURE  '=■'29.528 


TAIRT2 

77.662 


ORFP 

53.381 


FLOW 
1 555. 6 


HE- 7EP  TFMP  = 15 1.39 


COOLER  TFMP  = 85.357 


^A.SA-LEWI3.....  PRELIMINARY  DATA 


OA/n/76  CAOOEIl 


REC  0A/IV76  215  07!  16.645 . FAC  SEX15  PGM  C003  ROG  3348 


LEANOUT  25  BT0C_.I  C ,T  80  OEG  HUM»30*  L 1/?T  LEAN.  MOPE..-.  1.0000 


NO.  SCANS 5 


ENGINE  TIMING  » 25.000  DEG. 


BAROMETRIC.  PRESSURE  * 2<?.230  RATED  HP.«_160.pp _ HC  RATIO-  .2^1250 


COMB.  AIR 
COMB.  FUEL 
.COOLING  AIR 
REL-HIJM 
_ENG.  COND,_ 


TEMP 

79.737 

PRESS 

29.225 

CFM 

11.736 

DRY  FLOW 
50.312 

VAPOR  FLOW 
0.33897 

PRESS  TOTAL 
14.356 

- - - - --  — ■ 

TEMP 

76.997 

’ PRESS 
5.0632 

" density' 

. 44.727  

""turbo  flow" 
. 3 .9701 

' FLOW  TRON 
3.3783 

FP!  P 
6.1992 

TEMP 

00.796 

UOEL-HOOn 

-0.081643 

DEL-HOOD  . 
0.82723 

FLOW 

0.00000 

• REL-KUM 
30.iS9 

DEW-POINT 

46.100 

— 

1 

3 0.5  89 

2 

45.361 

"'humidity" 
47.162 

?,  H2D  VAPOR 
1 .0830 

"cop  REC  TED  HP 
0.46072 

^ , . 



F/A  DRY 
0.067148 

F/A  WET 
0.066698 

FOU.  RATIO 

RPM-1 

PPM-2 

TORQUE 

BMP  

1.0322 

596.46 

600.84 

3.9337 

0.44675 

WET  CORRECTION  FACTOR  = 0.87454 


EXHAUST  MnLE."'"wT7  - 28.673  " EXHAUST  OENSTtT  = 0.074242  E'XHAUST  FLOW  RATE  * 727.74 


,M 


PART  PER  MILLION  WET 
EASUPFD  CONC._  HC  PPM  NOX  PPM 

16703.  27.631 

OPRECTEQ.  C,0NC...-TO  WET  BASIS 


PER  CENT 

CO  DRY  . C02  DRY  ..  02  DRY 

1.8501  10.665  3.7916 

1.6100 9.3267  . _.3.3159. 


EMISSION  RATE 
EMISSION  MASS/MODE 
EMISSION  MASS/PATED  HP 
MODE  EMIS./STD.  CYCLE  * 


HC  NOX  . ..  cn  . 

0.43640  0.0023929  0.85483 

0.0072733  3.9R81F-05  0.014247 

4.5458E-05  2.4926F-07  8.9045E-05 

2.3B25  _ 0.016617  0.21201  


CAL. FUEL  AIR  RATIO  = 0.068078  MEAS . FUEL  AIR  RATIO  = 0.067148 


OIFF  MEAS.C  CAL..  _F/A  PERCENT  =_l.. 3859 


CYL  TEMP  DEG.F 

CYL-l 

233.94 

CYl-2 

261.85 

CYL-3 

245.95 

CYL-4 

250.35 

- • — 

'ext  gas 'temp  deg. 

F EXT-1 
75.014 

FXT-2  ■“ 

-223.93 

EXT- 3 
-454.00 

FXT-4 

368.40 

SEXT-l 
347. 83 

SEXt-2 

346.98 __ 

ENGINE  OIL 

Pn  ILT 
141.26 

SO  1 L T 
48.1 ?l 

OIL® 

47  .453 

MANIFOLD 

PPESSURE  - 

11.393  , 

OYNO  CONO. 

TDPOUE 

7.6832 

PPM 

593.40 

CYL. BACK 

PRESSURE  ’= 

29.830 

INDUCT  ION  AIR 

iA  IPTl 
80 .196 

I4IPT2 

79.737 

TAIRTl 
12  5.44 

TAIRT2 

76.873 

' OP  IF  ICE  AIR 

TFNP 
PI  .298 

DFLTAP 

0.060006 

OPFP 

53.372 

Flow 
20?. 19 

CEIL  TFMP.  = 74. 

14? 

HFAT'^P  TFMP 

= 141.39 

COOLFR  TFMP  * 

78.491  

I 


»AS»-LB«S^  CAT.  0W13/T6  _C.CDE1I 

IT.., OUT  25  «TC.C.X,C  T^.Q-OEC  HU..30,  L.I/2T  U.U  ^ ‘ 

T,-,U0  . 25.000  020.  . B.-5,MC  P025SU.5  • 25.230  O.TBC  , 

C0«B.  AIR 


FAC  SEX15 


PGM  C003 


RDG 


HC  RATi  q^-.  ?*_1250 


TEMP 

79.887 


PRESS 

29.228 


CFM 

11.549 


DRY  FLOW 
49.469 


VAPOR  FLOW  PRESS  TOTAL^ 
0.33336  14.356 


CPH8.  FUEL 
CCCLING  AIR 
pel-hum 
„BNG.-C0ND-_ 


TEMP 
77. 139 

TEMP 

80.840 

1 

30.444 

F/ A DRY 
0. 068352 


' PRESS 
5.  8653 

UDEL-HDOO 

-0.072234 

2 

12.017 

F/A  WFT  _ 
0. 067894 


PENS  ITY 
44.723 


turbo  flow  flow  tron  'fpip 

3.9697  3.3813  6.1776 

DEW-POINT 
46.106 


RE  L-HUM 
30.444 


del-hood  . FLOW 
0.82778  0.00000 

'humidity  H20  vapor 'cpprected  HP 

47.171  . 1.0832  0.21872 


EQU,  RATIO,  RPM-1 
1.0202  591.30 


BPM-2 
590 .40 


torque 

1.8835 


BHP 

0.21206 


— cmp-5CT.™"TiCT0«  . ^ FX«UST  malt;  »T.  . 2B.551 


£XH.UST-5iVsr.T-r5:0T-«2S  -rtfiaST  ftO«  «.T€  . 


measured  comc. 


PART  PER  MILLION  WFT 


PPM  NOX  PP^ 

17528.  26.917 

CnRRECTFQ_CqNC_._Ta  WFT  BASIS 


cn  DRY 
1.7938 
1.  5722 


PER  CENT 
C02  DRY 
10.748 
9.4732 


02  DRY 
3.9358 
3.4690 


EMISSION  RATE 
EMISSION  MASS/MODE 
EMISSION  MASS/RATEO  HP 

vpDE  fmis./sto.  CYCLF  ? 


HC 

0.45210 
0 .0075349 
«f.7093F-05 
2.4786  


NOX  CO  . 

0.0023012  0.82003 

3.8353F-05  0.013667 

2!3971E-07  8.5420E-05 

0.015981  0.20338 


CAL.FUEL  air  ratio  = 0.067856  MEAS.  FUEL  AIR  RATIO  = 0.068352 


DIFF  MEAS.C  cal.  F/A  PERCE  NT. «r0.128J_4. 


CYL  TEMP  DEG.F 

CYL-l 

227.83 

F EXT-1 
828.96 

CYL-2 

250.08 

CYL-3 

243.03 

CYL- 4 
248 .06 

ext  gas  TEMP  DEG. 

EXT-2 

100.87 

f'xT-3 

-454.00 

FXT-4 

-68.589 

SFXT-l 

343.01 

SEXTtt-2 
342. 11 

ENGINE  OIL  , 

FOILT 

140.83 

SOUT 

67.999 

ORR 

47.365 

MANIFOLO 

PRESSURE  = 

11.544  

- 

CYL. BACK 

PRESSURE  = 

29.087 

dyno  cond. 

TTPOUE 

7.0351 

RPM 

532.84 

- 

INDUCTION  AIR 

lA  IP  T1 
83  .346 

I AIRT2 
79.887 

tmrti 

57.634 

TAIRT2 

77.317 

ORIFICE  AIR 

TEMP 
81  .368 

DELTAP 

2.0172 

OPFP 

53.415 

FLOW 

1985.2 

O O 

- ?*j-w 

a ^ 

, 

g eg 

^ • 


hcaTFp  TE”P  = 147.75 


COOLER  TEMP  = 82.999 


3349 


.43 


LA 

-o 


CELL  TFMP 


74.  169 


I 


^ NASA-LEWIS PRELIMINARY  DATA,  . O'V/13/76  _ CADDEII  REC  04/13/76  21S.18S  06.676^ 

_LEANQUT  25.  BTn,C_l_  C_T  ,..80  .DEG._HUM,=  30t_3/4T  LEAN MCnE„«_  1 . 0000 NQ._  SC  AMS  ,.?_.5 


fa:  SEX15 


PGM  C003 


RDG  3350 


ENGINE  TIMING 

= 2,5.000  , 

DEG.  PARCM6TRIC  PRESSURE.*  29.230  , RATED 

HP.*  .16P..00_ 

COMP.  AIS 

TE Mp  _ , 

80.743 

PRESS 

29.232 

CFM 

9.9865 

DRY  FLOW 
42.658 

VAPOR  Einw 
0.28813 

PRESS  TOTAL 
14.358 

CC“8.  FUEL 

TEMP 

76.776,  .. 

PRESS 

_ „5.8407  ..  . 

DENSITY 
. 44.732  . 

TURBO  FLOW 
3.9689 

FLOW  I’RON 
3.9544 

E PI  P 

.6.1947 

COOLING  AIR 

TEMP 

JDFL-HDOD 

DFL-HODD 

. flow 

REL-HUM 

29.678 

DEW-POINT. 

82.345 

-0.076108 

0.85601 

0 .00000 

R EL-HUM 

1 

29.678  . 

2 

59.784 

HUMIDITY 

47.280 

% H20  VAPOR 
1.0857 

CORRECTED  HP 
0.57953 

, 

rnhjn^ 

F/A  ORY 

F/A  WET 

EOU.  RATIO 

RPM-1 

PPM-2 

TORQUE J 

0.  092700 

0.092078 

1.3336 

608.94 

611.40 

4.8421 

HC  RATIO=  2.1250 


RHP 

0.56142 


liinoTmirnfunP -i-iMTA fTaWiiCET.?:-.  iCin"  - ewiust  density-.  o.o»9i»  fxhKist  nm  «M".  irf.iT 


PART  PER  MILLION  WET 
MEAStJPEO  CONC.  HC  PPM  MOX  PPM 

21887.  13.447 

_C0P REETED„CO\'C  ..jrO,  WET  _RA Sl.S 


CO  OPY 
7. 5958 
6.  72  86 


PEP  CENT 
Cn?  DRY 
8.5333 
7.5590 


02  DRY 
2.2925 
2.0308 


to 

O' 


EMISSION  RATE 
EMISSION,  MASS/MODE. 
EMISSION  mass/rated  HP 
__  MODE -EMLS./SLO.  CYCL^?L 


HC 

0. 53260 
0.008876? 
5.5479E-05 
_2.9200  


NOX  . Cn  , 

0.0010847  3.3111 

1.8078E-05  0.055186, 

1.1299E-07  0.00034491 

_0.0C75325 0.82121 


CAL. FUEL  AI R RATI  0 _=.0. 088847.  MEAS.  FUEL  AIR  RATIO  = 0.092700 
CYL  TEMP  OEG.F 


D I F F M E A S . £ . C A L . _F_/A  P.E RC E N T =-4.1566 


CYL-l 

258.65 


CYL-2 

270.61 


CYL-3 

250.91 


CYL-4 

260.95 


EXT  GAS  TEMP.  DEG.F  EXT-1 
-15.948 


EXT-2 

-22.725 


EXT-3 

-300.84 


EXT- 4 
325.56 


SFXT-1 

509.46 


S EXT-2 
509. 06 


ENGINE  OIL 

EOILT  . 

SOILT  , 

OILP 

MANIFOLD  PRESSURE  = 

151.24 

230.64 

45  .933 

DYNO  Cf^ND. 

TORQUE  ' 
6.5670 

~ RPM 
606.60 

CYL. BACK  PRESSURE  = 

induct  ION  A IP 

!A  IPTl 

IAIPT2 

TMRTl 

TAIRT2 

81.192 

80.743 

-25.084 

78.905 

""nPIFirF'Aip. 

TEMP 

* O^L  TAP 

PRFP 

FLPW 

PI. 659 

3.U22C 

50.277 

2402. 0 

CELL  TEMP.  = 

74.418 

heater  TEMP 

= 113.03 

rnPLER  TEMP  = 

L 


^ NASA-LEHLS  ..  eRFLIMINARY  DATA  OA/13/76  CADDFH  _REC  04/ 13/76  2i:  18: 26,2A6„  , . 

AEAN0UT  .25_BTDC_.L.<^J_  80  DEG , HUH=J0*  .3/.4T  LEA_N M0PE_-_  1. 0000. NO...  SCANS, - .5 

..  engine  TIMING  = 25,000  ..  DEG.  . eARnMETRIC_PRESSURE.=  29.230  ...  RATED  HP,._.160.00, 


fa:  .SEX15 


PGM  C003 


RDG  3351 


Ah 


HC  RATIO*  2. 1250 


COMP.  AIR 
CCMR.  Fuii 
COOLING  AIR 
”pEL-HljM 
. eng.  C0ND._ 


TEMP 

79.940 


PRESS 

29.228 


CEM 

9.9i»5u 


DRY  FLOW  VAPOR  FLOW  PRESS. TOTAL 

A2.567  0.28753  14.358 


TFMP 

76.315 


pR.es  s 

5.8443 


DENS  ITY 
44.745  . 


TURBO  FLOW  FLOW  TRON  F PI  P 

3.97/99  3.9094  6.2156 


TFMP 

81.633 


JDEL-HnpD  . DEL-HPOO 
-0.083304  Q.H3313 


FLOW 

0.00000 


REL-MUM 

30.473 


DEW-POINT 

46.176 


30.473 


2 

55.476 


HUMIDITY 

47.292 


■*  H20  vapor  "corrected  HP 
1.0860  0.47231 


F/A  DRY. 
0. 091841 


F/A  WFT 
0.091225 


FO’J.  RATIO  . PPM-l 
1.3708  603.66 


RPM-2 

604.56 


TOROUE 

3.9037 


_BHP 

0.45789 


wet’ CORPFfTrON  FACTOR  = 0,88017  FXHAlisT  MDLF.  WT.  * 26.784 


exhausTFe-nsVty  - o'.'omVsi  " exhaust  flow  rate  * 574.-31 


PART  PER  MILLION  WET 
measured  CONC..  HC  PPM  N3X  PPM 

21024,  13.663 

_C.DF3ECTE.D.iDNC..,_TD  WFT  paSIS 


CD  DRY 
7.7157 
6. 7911. 


PFR  CFNT 
C02  DRY 
8.6124 
7.5804  , 


02  ORY 
2.1212 
1 .8670 


emission  rate 
emission  MASS/mCDE 
EMISSION  masS/RATEO  HP 
_ fPDF  EmIS./STD.  CYCLF  % 


HC  Nox  cn  . .. 

0.50894  0.0010964  3.3246 

0.0084824  1.8273F-05  0.C55410 

5.3015P-05  1.1421F-07  0.00034631 

2.7903  0.0076138 0.82455 


CAL.FIJFL  air  ratio  = 0.089276 

MEAS. 

FUEL  AIR  P AT  in 

= 0.091841  , niFF 

MEAS.C  CAL. 

CYL  TFMP  DEG.F 

CYL-l 

253.50 

CYL-2 

765.50 

CYI.-3 
245 . 14 

C YL-4 
254.53 

fxt'gas'iemp  deg 

.F  EXT-1 
825.17 

fXT-2 

-200.61 

FXT-3 

-347.62 

FXT-4 

-218.43 

SEXT-1 

502.43 

S FXT-2” 
501.99 

FHGINE  OIL 

FD  ILT 
150.74 

STILT 

-68.705 

DIL7 

45.345 

MANIFOLD 

PP.ESSUPF 

= 10.624 

~ PYNO  CPND. 

TDRO'JF 

4.2556 

RPM 

601.20 

CYL. BACK 

PRESSURE 

= 29.142 

INDUCT  ION  AIR 

lA  IRTl 
8D  .408 

1AIRT2 
79 .9  4C 

TMPTl 
106. 15 

TAIRT2 

77.790 

PRIFICF  AIR 


temp 
81  .0  16 


OELTAP 
1 .0397 


PEEP 

53.236 


n.nw 

1440. I 


CPI  I TEMP 


73.876 


H = ATER  TEMP 


106.60 


COOLER  TFMP  = 69.016 


~ ~ CADDEh  REC  04/ 13/J(S_  21:21:  P8.946 ffti-SEX_l5 

NAS*-lFWLS.__..PRfLmiNARY  DATA  _ . 04/13/76 CADDE1J 1. 

. .Ea.  ■ : ...o«r,.c_P.«s..f  - «»-  HP ....60.00 « ». 


PGH  C003 ROG  3352 


0 

ENGINE  timing  ..= 

25.000 

0 

COMB.  AIR 

TEMP 

79.861 

” COMP,  fuel 

TEMP 

75.527  . 

-N 

J 

COOLING  AIR  . 

TEMP  _ 
80.469 

> 

PEL^UM 

1 

30.656 

ENG.  COND, 

_ F/A  DRY  . 

- 

0. 088687 

RATED  HP .»._1 60 . pp 


HC  _R AT10»  2.1 2 5P 


PRE^S  CFM  . DRY  FLOW  ’ir^T 

29:2^  19.152  81.632  0.55344  _ 

rlii. — 

-'p’-.’oSooo  “ %\IT-  -rora'or-' 


VAPOR  FLOW.  PRESS  TOTAL. 
0.55344  14.357 


■'  ' PART  PER  MILLION  WFT 

measured  CONC.  Hr  PPM 

5078.5  34.116 

CQp?ECTF.CLJ:1V.C..-T0  WPI  ’’ASIS  , , ...  ... 


jnFL-moo  DEl-Hnop..„FLOW  ..  RfL-HUM.  

-O.S9U6  0.85020  0.00000  30.656  ^ 46.26^ 

■ p “ HUMIOITY  t H20  VAPOR  OORRECTEO  HP  

55.552  47. '.58  1 .0898 1.0190  

F/A  WFT ^FOU.  '’*■^-15'  U99% b7'96799 

ri  I I nw  yPT  per  cent 

‘'■iorPPM  ORY  „...C02  DRY  02  DRY  

34:116  - 8.9208  9.3513  0.21800  . 

7.6500  8.0192 0.1B6V9 


2 

55.552 

F/A  WFT 
0.088090 


exhaust' M3LE.  WT.  » 27.  013 


02  DRY 
0.21800 
0.18695 


E»'ISSION  RATE 
FMIS5IDN  MASS/HnoE 
EMISSION  “ASS/PATEO  HP 

..mode  emls./sto.  cycle 


HC  Nox  . on 

0.23310  0.0051907  7.1009 

0.042735  0.00095162  1.3018  . 

0.00026709  5.9476E-06  0.0001364 

l<p.05P 0.  3965L 19,372 


CAL.-UEL  air  ratio  = 0.089261  «EAS.  FUEL  AIR  RATIO  . 0.088687 
CYL  TEMP  OEG.E  CYL-l^  CYL-2^  CYL-3^  CYL-4^ 


D!  FF  MEAS.C  CAL  . ,F  /A..PERCE  NT. -_^.64714 


CYL  TEMP  DEG.F  CYL-l 
257.15 

EXT  GAS  TEMP  d'eG.F  EXT-1 
1043.0 


ENGINE  OIL  , . EO 1 

147 

OYMO  COND.  TTP 

4.1 

INOUCTIPN  AIR  lA’ 

80  . 

CRIEICE  AIR  TF» 

80 

CEIL  TEMP.  = 73.138 


EO  ILT 
147.14 


TORQUE 

4.1980 

lA  IRTl 
80  .275 

TEMP 
80  .055 


CYL- 2 
267.90 

EXT- 2 
96.384  ... 

SO  I L T 
-130.03 

' RPM 
1208.5 

I MR  T2 
79.861 

- DELTAP 
0.11281 


CYL-4 

253.66 


EXT- 3 
-454.00 

niL’ 

57.414 


TMRTl 
13B. 37 

OREP 

53.182 


EXT-4 

270.97 


SEXT-i  SEXT-2 

474.  26  474.09 


manifold  PRESSURE  » 7.9021 
CYL. BACK  PRESSURE  * 29.382 


TA1RT2 

79.995 

^FLOW 

304.08 


HFATFP  temp  = 135.40.. 


COOLER. TEMP  » 09.405  


'PIS, 


NASArL{?WLS PRELIMINARY  DATA 


OA/13/76 


CADDEI I 


_REC  04/ 13/76,,^  l!  _2L_;  3_0.1A5 


fa:  SEX15 


PGM  C003 


RDG  3353 


.UeAN,0UI_25  ,BT45C_I_  «L-X  - .80  J3FG  , HUH-  30’L_3/4T  .LF^ MnDE_»  .6,  0000. 


NO.  SCANS 


engine  rmiNS  = 25.000 


DEG../, RAROMETR.I.C._PRf=SSURE.j=  29.230 . RATED  HP,»_160.00 


HC  RATIO-  2.12  50 


COMB. _AIP 


TEMP  PRESS  CFM  DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

79.720  29.228  19.048  81.362  0.55121  14.362 


COMB.  FUEL 


TFMP 
75. 544 


PRESS 

5.7840 


DENS  ITY 
44.765 


TURBO  FLOW  FLOW  TRON  FPIP 

3.9734  7.1467  6.1773 


.COCLING  AIR . 


TEMP  . . UDEL-HOOD  DEL-HOOD.  . FLOW  REL-HUM  DEW-POINT 

80.584  -0.081090  0.77437  0.00000  30.786  46.256 


REL-HUM 


30.786 


-0.35203 


HUMIDITY  T H20  VAPOR  CORRECTED  HP 
47.424  1 .0890  1.1369 


ENG,  CONQ.._ 


.F/A  DRY  _ F/A  WET  EOU.  RATIO  RPM-1  __  ^RPM-2  TORQUE ^BHP 

0.  087830  0.087247  1.3110  1199.9  1200.5  ' 4.8255  " 1.1024 


WET  CORRECTION  FACTOR  = 0.85442 


EXHAUST  HOLE.  Wt.  = 27.076 


EXHAUST  DENSITY  » 0.070106 


EXHAUST  FLOW  RATE  « 1270.4 


PART  PER  MILLION  WFT  PER  CENT 

MEASURED  CONC.  HC  PPM  NOX  P^M  _ CD  DRY  C02  DRY  _ 02  DRY 

5107.5  33.867  8.8919  9.3921  0.21468 

CORRECTED  CDNC.  TO  WET  BASIS  _7.  5974  8.0248  0.18343 


EMISSION  RATE 
EMISSION  MASS/MODF 
EMISSION  MASS/PATFD  HP 
.Mcne  EMU-/STD...Cyr.LE  ,2.. 


HC  NOX  cn 

0.23293  0.0051198  7.0076" 

D. 011647  0.00025599  0.35035 

7.2792E-05  1.5999E-06  0.0021897 

.3.8311, 0,  10666  5.2135  


CAL. Fuel  AIR  ratio  0.089178  MEAS.  FUEL  AIR  RATIO  = 0.087B38 

. CYL  TEMP  DEG.F  CY^-1  CYL-2  . CYL-3  CYL-4 

258.05  259.12  257.42  255.24 


DIFF  MEAS.G  CAL.  F/A  PERCENT  - 1.5247 


EXT  GAS  TFMP  DEG.F  FXT-1  EXT-2  EXT-3  FXT-4  SEXT-1  SEXT-2 

1753.4  131.12.  _ -454.00 . -84.993  ,„471.  12 470.  81_ 


ENGINE  OIL 


DYNO  COND. 


INDUCTION  AIR 


nPIFICE  AIR 


ED  ILT 
146.81 

Tr>RQU‘= 
1 .4041 

lA  IRTl 
80.090 

TF“P 
80 .196 


STILT 

-36.111 

RPM 

1203.5 

I A I R T2 
79.720 

DFLTAP 

2.0465 


01  LP 
57.522 


TATRTl 
186. 14 

DRFP 

53.276 


MANIFOLD  PRESSURE  *7.8679 


CYL. BACK  PRESSURE  » 29.537 


TAIRT2 

79.038 

" FLOW 

2000. 9 


- Q tp-  - 
IP  ^ 

■ ^ 
c > 


CELL  TFMP. 


73.360 


HFATFP  TEMP  = 123.18 


COOLER  TFMP  - 73.169 


I 


. CAOOEtl  Rfc'  04/13/76  2L«_24»52.530_ 

e«EEI"lN*'<''  W” 0Wl3/76__  X.DOeU  — ^ ^ 

.EE,™t'  733T.K.J.E  T.^  SO  OEO.  ™,.30,..,ESTXE3.N -COE^-OOCO  __  «0._  S 


FAC  _SEX15. 


PGM  C0p3_,  MOG  3354 


O 

D 

o 


FNGIVE  TIMINO 
COMB.  AIR 

CCMB.  FUEL 

. COCLING  AIP  - 

"Tel-T<um 

. .FNG,  CONO,. 


■ 25.000 

TEMP 

80.029 

TEMP 
. 76.103 


DEG. 


barometric. PRESSURE.*  29.230 


TEMP 

80.980 


PRESS 

29.229 

PRESS 
5.7B61  _ . 

'JOEL-HOOP 

-0.081643 


CFM 

19.012 


DENSITY 
44.750  . 


DRY  FLOW 
81.324 

'turbo "flow  "flow  TRON 
3.9721  . _ 7.1677 


R AT  EO  HP_.»_160jlOP„ 

VAPOR  FLOW  PRESS  _T_0TAL. 
0.55056  14.361 


HC  RATIO*  2.1250, 


OEL-HOOO 

0.73350 


FPIP 

6,1794.  _ 

OEW-PniNT. 

46.236 


I 

.30.454 

F/A  DRY 
■ 0,088138 


2 

00.172 

P/A  WFT 

' 0.007545 


PLOW  : REL-HUM 

0.00000  30.454  




EXHAUST  M3lK  wT.  = 27.054 


“wet  COiTp'eCT  ION  FAT^OR  = 0.85726  

— PP R r ENT 

- ■ PART  PER  MILLION  WFT  _ P2  OrY  . 

co«._  . « - 

_CO?P£CTEILXOJ!ilL«.-Jr^><f ^-’’'^515 — ...-  

MOX  . .. . CO  

0.0053436  6.8568 

0.00097966  1.  2571..  

6.1229F-06  0.0078567 

C.40819  1.8.7.Q4 


---EXH^sTolNSm-^TTo^^  fxHwSI  F10«  siTr.  127^2^ 


LO 

-J 

-4T 


EMISSION  RATE 
cMlSSIDN  MASS/MDDE 
emission  maSS/RATFO  HP 
M.rnF  FMI.S./STO,  rYCL.E..  ? 


HC 

0.24535 
0.044902 
0.00028114 
14.797  


CAL.FUEl  AI»  RATIO  = 0.000717  MEAS.  FUEL  AIR  RATIO 
CYL  TEMP  OEG.F 


ENGINE  OIL 
DYNO  COND. 
INDUCTION  AIR 
'orifice’  air 
CEIL  TFMp.  = 


CVL-l 

264,67 

CYL- 2 
274.97 

CYL-3 

264.95 

: EXT-1 
808.01 

EXT- 2 
-335.15  . 

— ext- 3 

-454.00_  ..  . 

F3  1LT 
145.59 

STILT 

140.38 

OIL’  . 
57.534 

TORQUF 

2.1602 

~ RPM 
1206.7 

lA  IP  T1 
00 .399 

IAIPT2 

80.029 

TA 1 R T 1 . 

135.93 

TF»‘P 
80  .796 

DFLTAP 
1 .013? 

ORFP 

53.276. . 

098 

HCAIFP 

TFMP  = 117.07 

= 0.088130. 

CYL-4 

262.02 


pl.FE  MEAS.C  CAL,,.E/A_PEj^NT_ 


0.6563_1_ 


EXT-4 

302.22. 


SEXT-1 
.430.54 


SEXT-2 
438.  3.2_ 


manifold  pressure 

CYL. BACK  PRESSURE 


TAl RT2 
78.235 


7.3190 

"28^V55” 


FLOW 

1422.3 


COOLER  TEMP  = 69.605 


I 


. NASA-LEVL5  . PREUniNARY  DATA  OA/ 13/76  -C ADD E » 1 

_LE  AMOUT  25  BTDC.  J.V  1-80  DEG  «UM-iO^_3A.^r  UEAiL ■.'0QF_..6.  000,0  _ 

nno  DEG,  ■ ' PAROMETRIC..PRESSURE  = 29.230 

engine  timing  « 25.000  ^ 


PAROMETRIC..PRESSURE  = 29.230 


2JU25HA.611 JACJitAxD — ' ~ 

I0._  SCAN5_»_5 

RATED  HP  160_.,00 H_C  R A TI^.  1250. 


COMB.  AlP - 
COMB.  FUEL 
.COOLING  ALR 
r'fl-hum 


TEMP 

79.773 

TEMP 

76.183 

TEMP 

flO.893 


PRESS  . 
29.226 

"press 

5.7858 


rpM  DRY  FLOW  . VAPOR  FLOW  PRESS  TOTAL 

^ 80.089  0.5A138 

DENs"it"y turbo  fCoh‘  flow  TRON  > PI  P 

2r,7A8  3.9702  . „ 6.9427  .._6,1683.„ 

OEL-HOQD  , flow  _.  

« O.OOOOO  30.657  ‘►b.lYi 


UDEL-HOQD  DEL-HOOD 
-0.073064  0.83249 


FLOW  . 

0.00000 


..v.si‘~ wp.t 

... ~ aa- 

“wFf  CORTic™---Fl^TnR-ro-X5337  EXHAUST  M3LE.  WT.  - 27.  162  _ _ 

* * CENT 

— ■ PART  PER  MILLION  WET  ri2  DRY  

..  measured  CQNC...  HC  PPM  “ "e  696r-  9 .4864  0.27265  . 

4753.5  34.8Y5  .0.095.4 0,23267 

CQKBECT£IL.CJ3{i!Cj_n3  WET.  0ASI  S-.  ■—  *•  - " 

u,  Nox  .cn  

. 0 21249  0.0051708  6.7090  

• EMISSION  RATE  O 010625  0.00025854,  0.33545 

PMI5510N  MASS/MODE  - • - ,,..|t;qF-06  0.0020966 

■ emission  MASS/PATED  hr  t'iiX  _ 0.10172  

.MODE  EMlSji/STD.  CYCLE_i . . - „,cc  mfaS  L CAL.  F/A  PERCENJL5_Ijl?005. 

»CAC  FilFl  AIR  RATIO  = 0.086687  _...DIFF_ME  AS.  6_CAL._r./ 

CAL. FUEL  AlP  RATIO  = 0.08B248  MEAS.  FUEL 


c/A  nov  F/A  WET EQU.  P A T.I  U_ i - 

,..£NG.  COND. olo86687‘“'  ■ 0.006105  1.2938  ^ _ 


_BHP_  ,_ 

0.78795 


FLOW  RATE  ■ 1245.2 


CYL  TE'-'P  DEG.F  CYL-1 
264.79 

EXT  GAS  TEMP  DEG.F  FXT-I 


CYL-2 

275.34 

EXT- 2 " 
-345.05 


CYL-3 

•65.43 

' ex  T - '3  “ 
-454.00. 


CYL-4 

262.94 

“ 'eXT-4 
-165.95 


SEXT-l 

435.46. 


SEXT-2 
435.  28 


engine  oil 

EOILT 

145.50 

sniLT 

161.07 

01  LP 
57.634 

manifold  PRESSURE 

X 7.7400  

__  ^ 

— 

- 

CYL. BACK  PRESSURE 

DYNO  COND. 

Torque 

5.7319 

RPM 

1199.6 

,. - 

INDUCTION  AIR 

lA IRTl 
80,117 

I A I R T2 
79.773 

TAIRTl 

122.73 

TA1RT2 
77. 186 

* ■ ■ 

ORIFICE  aTr 

TPMP 
80 .875 

DELTAP 

2.0329 

ORFP 

53.316 

FLOW 

1993.4 

' 

CELL  TEMP.  = 

74. 169 

HEATER 

lEMP  = 115.20 

cooler  TEMP 

= 69.802  ...  - - -- 

PGM  C003 


NASA-LEwrs  PRELIMINARY  DATA  _ 0«/l3/76„  CADDEII  _REC.  04/ 13/ 76  21:33:39.786  . 

.LFANOUT  25  BTDC.  Iat  T 80  nEG,  3/AT  L.FAN MODE_*  7.0000  _ N0._  SCANS_«_5  

.engine  timing  « 25.000  DEG.  BARCMETR IC  PRESSURE  * 29.230  . RATED  HP  ,.=..160.00. 


ROG  3356 


HC  RATIO*  2.1250 


3 

_ COMP,  AIR 

TEMP 

81.307 

PRESS 

29.233 

CFM 

10.121 

DRY  FLOW 
43.186 

VAPOR  FLOW 
0.29147 

PRESS  TOTAL 
14.358 

. . ...  . ... - - 

3 

COMB.'  FUEL 

TEMP  ” 
78.165 

PRESS 
5.8389  . 

DENS  IT  Y 
44.596  ..  . 

~ TURBO  FLOW 
3.9673 

flow'tron 

3.9364 

FPIP 

6.1554 

--  - - 

•> 

• _ _COCLING  AIR 

_ . TEMP 

81.949 

JOEL-HOOD 

-0.090500 

DEL-HOOP  . 
0.79845 

FLOW 

0.00000 

REL-HUM 

29.117 

DEW-POINT 

46.151 

.....  — - - - • - - 

) 

PEL-HUM 

1 

29.117 

2 

62.266 

HUMIDITY 

47.244 

y H2D  VAPOR 
1.0849 

CORRECTED  HP 
0.31911 

- - 

'3 

ENG.  CCND. 

F/A  DRY 
0. 091150 

F/A  MET  - 
0.090539 

EQU.  RATIO 
1.3504 

PPM-1  

582.96 

RPM-2  

580.62 

TORQUE 

2.7836 

BHP  _.  

0.30897 

-wet' CORRECT lON-^CTnj-  = O.sTtBT  EXHAUST  -OLE.  W?r=  aG.  834  • “ EXHAUST  DENSITy  = 0.069479 

PART  PER  MILLION  WET  PER  CENT 

MEASURED  CONC.  HC  PPM  NOX  PPM  ?^88?1 

25598.  9,2469  7.0451  8.4375  2.8821 

_CqPRFCTFfI.C.9NC_..jrn  WET  BASIS  ..  . 6.2552  _ _7.4914, 2. 5589  

HC  Nox  . . cn  - 

EMISSION  RATE  0.62713  0.00075092  3.0990 

EMISSION  MASS/MODE  0.010452  1.2515E-05  “ 

EMISSION  MASS/PATE9  HP  6.5326E-05  7.3221F-08  0.00032282 

mode  E"IS. /STP. .cycle  3.4382  0.0052147. 0,76861  

CAL.FUEL  AIR  RATIO  = 0.087615  MFAS.  EHEL  AIR  RATIO  = 0.091150  DTEF  MEAS.E  CAL.  F/A  PERCENT  -3.8J.85. 


02  DRV 
2.8821 
2. 5589 


E 

f 

[ 

CYL  TEMP  DEG.F 

CYL-1 

237.97 

CYL-2 

248.44 

CYL-3 

226.43 

CYL-4 

228.25 

[ 

EXT  GAsTemP  deg. 

F EXT-i 
-38.084 

EXT-2 

-126.15 

EXT-3 

-456.00 

EXT-4 

184.89 

SFXT-1 

354.51 

' SEXT-2 
353.07 

f- 

j 

1 

ENGINE  OIL 

ED  ILT 
139.78 

SHUT 

283.43 

nii.p 

47.433 

MANIFOLD 

PRESSU9E  = 

10.707 

1 

DYNO  COMO. 

TORQUE 

2.4338 

RPM 

579.36 

CYL. BACK 

PRESSURE  = 

28.492 

INDUCTION  AIR 

lA  IRTl 
01.773 

IAIRT2 

81.307 

TAIRTI 

37.721 

TAIPT2 

79.519 

j 

' ORIFICE  air' 

TpMP 

82.302 

DELTAP 

2.0199 

OREP 
53.39  1 

FLOW 
1984. 8 

1 

CELL  TEMP.  = 75. 

057 

HEA  TEP 

TEMP  = 145.73 

COOLER  TEMP  = 

92.526 

')LS 


RDG  3358 


NASA-LfWlS PRFUMINARY  DATA  .04/13/76  CADOE  I j.  „ _ REC  04/13/76  21-37.07.399 

MODE  » 7.0000  NO.  SCANS..*  5 


FAC  SEX  15  . 


PGM  C003 


_LFA»‘inuT  25  .BTOC.,1.  E'  T 80  OFG.  HUM«307  3/4T  LEAN 


ENGINE  TIMING 

=25.000 

DEG.  BAROMETRIC  PRESSURE  - 29.230  . RATED 

HP.-  160.00 

COMB.  AIR 

TEMP 

81.756 

PRESS 

29.225 

CFM 

10.552 

ORY  FLOW 
45,040 

VAPOR  flow 
0.30376 

FLOW  TRON 
3.9214 

PRESS  TOTAL., 
14.358 

EPl'P 

6.2100  

COMB.  FUEL 

' TEMP 
79. 084 

PRESS 

5.8419 

OEMS  ITY 
44. S7? 

TURBO  FLOW 
3.9618 

.CODLING  AIR  _ 

TEMP 

82.125 

joEL-Honn 

-0.089116 

OFL-HOnP  . 
0.79291 

FLOW 

0.00000 

Rfl-hum 

28.673 

DEW-POINT 

46.131 



— 

r H20  VAPOR 
1.0841 

CORRECTED  HP 
0.39334 

RFL-HIJM 

1 

28.673 

2 

35.740 

HUMIDITY 
47.210  .. 

— 

ENG.  COND,. 

F/A  ORY 

F/A  WET  

FOlf.  RATIO 

RPH-1 

596.76 

. RPM-2  

TORQUE 

3.3503 

0. 0B7065 

0.086482 

1.2995 

HC  RATIO-  2.1250 


BHP 

0. 38 068 


"wet  CORPecflON  FACTOR  = 0.87400 
.MEASURED  CDMC. 


EXHAUST  MlfEVliT:"-  27.  133  >XHAUST  DENSITY  « 0.070255'  EXHAUST  FLOW  RATE  - 701.23 


PART  PER  MILLION  WFT 
HC  PPM  NOX  “PM 

17030.  13.021 

rnRREf.TED  C3NC...Tn  WET  BASIS.. 


CT  DRY 
6.9081 
6.  0377 


PER  CENT 
C02  DRY 
9.2393 
8.0751 


02  PRY 
1.9210 
1,6789 


C/l 


EMISSION  RATE 
EMISSION  MASS/MQOE 
EMISSION  MASS/PATEO  HP 
.MOCE  E“IS./STD.  cycle. 


HC 

0.42  873 
0.0071455 
4.4659E-05 
2.  3505  , ... 


Nox  cn  . . 

0. 0010866  3.0737 

1. ailOE-05  0.051229 

L.1318F-07  0.00032018 

C. 0075456  0.76233. 


...CAL. FUEL  AIR  RATIO  - 0.085531 


MEAS.  FUEL  AIR  RATIO  « 0.087065  PIFF  MEAS.E  C AL . _F /A  PERCE  NT  .=- 1 .7624 


CYL  TEMP  DEG.F 

CYL-1 

225.68 

CYL-2 

234.03 

CYL-3 

209.14 

CYL-4 

212-15 

EXT  GAS  TEMP  PEG. 

E EXT-l 
262.52 

EXT-2 

-237.60 

EXT- 3^ 
-454.00 

FXT-4 

104.09 

SEXT-1 

324.42 

SEXT-2 

323.29  _ , , , _ . - - 

ENGINE  OIL 

EG  ILT 
t 34.69 

SOI  L T 
-101.20 

DII.R 
48  .081 

MANIFOLD 

PRESSURE  = 

10.637  „ , ^ 

DYNO  COND. 

TORQUE 

1.0441 

RPM 

600.24 

CYL. BACK 

PRESSURE  = 

28.589 

INPUCTinw  AIR 

lA  IRTl 
8?  -258 

I AIRT? 
81.756 

TAIRTl 
159.  69 

TAIRT2 

79.311 

PRIFICF  AIR 

TCMp 
82  .882 

PFLTAP 

3.988? 

PRFP 

53.430 

FLOW 
2750. 1 

— 

DEI  ( TFMp,  = 75, 

.314 

hratfo 

temp  = 1S3.33 

COPLER  TEMP  = 

92,676  - 

_ NJ5A-LIWIS_.  __prelhinary  o^ta 0V_13/T6 mmi REC  0%/j.v.T^m59«Ar.AL0 

_JJANJ}UT_25_BT!6t..L.t  J BO  OEG...  HUM5lO%_NEMTRAL MODE_i_2^000 N3^.1C*M_?-J 

_ FNGINE_  T I«1NG  25.000  OEG..:  ' . _ fiAROMEJ?  JC_PRJSSURE.^.29,240 RATED.H_P,.. 

TCMO  PRESS  CFM  DRY  ..FLOW.  _VAPOR  FLOW  PRESSJOTA_L_ 

COf^P.AlR-  TEMP^^  zl.llz  20.740  88.646  0.59817  14.370 

09  P « Q OF Ns’i Fy  turbo  FUW~  fFoiTtIrON  FPi p 

COMB.  FUEL  TEMP  P»ESS  1 0.267 8.7699  _ _ 6.1 683 


FAC  SEX15 


PGM  COOS 


ROG  3361 


HC  RATIO»  2.1250 


COMP,  AIR  - - 

TEMP 

79.58T 

PRESS  - 

29.233 

CFM 

20.740 

COMB.  FUEL 

TEMP 

74.000  __ 

PRESS 
5.7423 

DFNS’iFY 
44.806  . . 

cooling  a IB - - TEMP 

80.037 


UOEL-HOnp._  DEL -HOOD FLOW 

-0.077492  0.B0869  0.00000 


BEL -HUM 
30.815 


dew-point. 

46.166 


* H20  VAPOR  CORRECTED  HP 
__  1.0847  ^1.0711 


BHP. 

1.0388 


__Tt:su:  

s:S4^Ie ^ 

minitrv76-.2«  _ ' '*•***" 

PART  PER  MILLION  WFT  PER  CENT 

mcaSUREDCONC._  h:  PPM  . --  -- o!34763  

, 9.7189 _6...8308 0.3013? 


TXHAUST  FLOW  RATE  - 1439.5 


PART  PER  MILLION  WFT  PER  ^eni 

mcASUREDCONC.  _ h:  PPM  . ^ --  o!34- 

.COPRECTEQ-CONC^O  WEI  SaSJS.  5,21.89 ^6.8308 0..30 

HC  NOX  .CO 

SaIUde  1 \°iHl 

P^ISSIMN  MASS/P ATEO  HP  0.00060199  27°7u’^ 

kinnp  PMI<;. /STD.  CVCLE_,t 31.684 0.20429_  27.  ll 


■ EMISSION  RATE 

EMISSION  MASS/MOne 

F“ISSIMN  MAS  S/P  AT  ED  HP 
mode  EMI  S./STD,.CYCLE_.t 


CAI  .FUEL  AIR  PATIO 

, 0.098681 

MEAS. 

fuel  air  ratio 

= 0.098931  _ DIFF 

MEAS.C  CAL.  1 

CYl  TE“P  OEC.F 

CYL-1 

266.42 

CYL-2 

278.22 

CYL-3 
264. 16 

CYL-4 

264.73 

...  . ...  - 

FxfTAS  TiHP  DEG.F 

“ext-1  ’ ~ 

1435.6 

"7x7-2 

-268.  71  . 

EXT-3 

-454.00 

~EXT-4  ' SEXT-i 

14.610.  . 478.38 

SExf-2 
479.47  . 

ENGINE  OIL  

EOILT  

143.14 

SOILT  „ 
60.702 

OILP  

58.018 

MANIFOLD  PRESSURE 

« .8.3118 

OVNO  COMO. 

TORQUE 

5.0549 

RPM 

1200.0 

CYL .BACK  PRESSURE 

, 29.059 

I NDUCTIPN  AIR..., 

lAlRTl 

79.993 

I A1RT2 
79. 587 

TAIRTl  _ 

• 119.70 

TAIRT2  _ . 

79.008 

“ 

OP  I F I CE  AIR 

TEMP 

79.896 

OFLTAP 

4.9310 

ORFP 
53  .312 

FLOW 
3051  .7 

CELL  TF“P 


72  .969 


HFATFR  TPMP=  128.87 


COOLER  TEMP  * 88.020 


NASAH-.EH  IS PPFL  IM  INA<IY_  DATA 


0>/  13/  7 & C_A  ME.! 


1 FAWnilT  75  HTDC 

T 5 T 80  DEG 

HUM^O? 

NFUTRAL___ 

MODE  * 6,0000 

ENGf-ijE  TIMING  » 

_25.000. 

OEG.,1.  , 

_.BAP0.ME.T3J.C. 

PRESSURE  = ,29.,240 

rOHR,  AIR  _ . 

TEMP 

79.723 

PRESS 

29.237 

CFM 

20.911 

ORY  FLOW  . 
39.300  1 

COMB.  FUEL 

TEMP 
73.983  . 

PRESS 

5.7408, 

DENSITY 
. 44.806 

TURBO  FLOW 
10.251  _ 

_ 04/ 13/76  22:00t01.12» 
NO.  SCANS  - 5 


FAC  SEX15 


PGM  C003 ROG  3J162 


R A TE  D P , 160.  00 


HC  RATfO^  2.1250 


VAPOR  FLOW  PRESS  TOTAL_ 
0.60360  14.365 


COOLING  AI*L 


-I — 


TEMP 

80.161 


UOFL-HOnO OFI.-Hnoo 

-0.081090  0.82584 


FLOW 

0.00000 


8.7249 

REL-HUM 
30. 714 


FPIP 

6c 1641 

[)EW-P0INT_ 

46.201 


PEL-HUM 
. ING.  CONO.. 


30.714 


2 

-10.235 


HUMIOI TY 
47.315 


S H2 o’ VAPOR  CORRECTED  HP 
_ 1.0865  0.95825 


F/A  DRY_  F./A  WET  ,FQU.  RATIO  . RPM-1  I"nsn4 ^o'"92W 

0.097702  0.097046  1.4582  1204.9  1204.6  4.0504  0.92920 


WET  CORRECTION  FACTOR  = 0.86188 
MEASURED  CONC. 


EXHAUST  MOLE.  wf.  26  .378 
PART  PER  MILLION  WFT  PCR  CFNT 


EXHAUST  DENSITY  » 0.068299  EXHAUST  FLOW  RATE  • 1444.1 


pp.^  fsjflX  PPM 

10380,  15.697 

_.CPRP.FCTrn„CONCj_TO.  WFT  RASIS  . 


CO  DRY 
11.259 
9.7340 


C02  DRY 
7.92  81 
6.8330 


02  DRY 

0.34453 

0,29695 


EMISSION  RATE 
_EHISSIOM  MASS/MODE 
EMISSION  MASS/PATFD  HP 
MODE  FMIS. /STO,  CYCLE. t 


HC  NOX  . CO  , .. 

0.53812  0.002';‘v974  10.174 

0.026906  0.000l,'-i487  0.50868  .. 

0.00016816  8.4293E-07  0.0031793 

8.8507,  Q.D56195  ..  ,7.5697  


CAL.EUEL  air  patio  = 0.098791 

CYl  TEMP  DEG.F  CYL-1  CYL-? 

266.50  277.79 


MFAS,  FUEL  AIR  RATIO  = 0.097702  ..  . OIFF  HE  AS  .E_CAL.  F/A.  PERCENT 


CYL-3 
264. 45 


CYL-4 

265.01 


ext"'ga’s’'temp  deg 

.F  EXT-1 

~FXr-2 

“ EXT-3  ' ’ 

FXT-4 

6 46 .24 

-286.06 

-454.00 

-454.00 

• . ENGINE  OIL 

EOILT 

SOILT 

OILP 

m'anifo 

• 

142.83 

22.034 

58.098 

• D YNO  COND. 

TORQUE 

RPM 

CYL  . RA 



5.6526 

1190.3 

I NnuCTION  AI  R 

lAIRTl 

t AIPT? 

TAIRTl 

TAIRT2 

80. 143 

79.728 

187.70 

79.281 

DP  I F1C'=  AIR 

TPwp 

OELT  AP 

ORFP  * 

FLOW 

79.93? 

1. 0166 

53.307 

1425  .7 

SEXT-1 

475.37 


SEXT-2 

475.28 


8.3256 


CELL  TEMP.  = 72.827 


HFATfP  TEMP  = 117.19 


COOLER  TEMP  = 84.575 


US' 


xaSA-LEWtS PR  EL  1*1  INAR_Y  P*.TA OA/1.3/76 CAODE  I.I_.  REC  04/13/76  22i03»07.095 EAC  SEX  IS RJ>?_  ?363 

LFAIMOUT  25  BTOC,  1 C T SO  PEG  HUM=30K  NEUTRAL MpOE  » 2.0000 NQ«,|C<^S  - .5 

_ENGINE  TIMJ.NG_5.  25.000  OEG.' BAROHETl  IC  PRESSUPE  * ,29.2.40 RATEq_HP..f  l^PiOO HC  ,P*J I Q«  ^1 2 50_  

CO«R,  AIR  TEMP  , PRESS  CFM  DPy  >LOW  VAPOR  FLOW  PRESS  TOTAL 

80.178  ' 29,230  20.465  87.342  0.58915  14.361 


COMB.  FUEL 

TEMP 

74.595  ‘ 

— COOL  IMG  AIA, 

TEMP  - ..1 

80.452  -1 

PEI -HUH 

1 

,30.196 

ENG,  COND.  - 

F/A  DRY  . 
0.097317 

PRESS 
5.7447  . 

IJOEL-HOOD 


55.173 


DENSITY 

44,790 

DEL-HOOD 

0.77824 


TURBO  FLOW  FLOW  TRON 
9.9935  . 8.4998 


FLOW 

0.00000 


RFL-HUM 

30.195 


FPIP 

5.1659 

DEH-P01NT_ 

46.141 


HUMIDITY 
47.217  _ 


t H20  VAPOR  CORRECTED  HP 
1.0843_ 1.6039  


F/A  WET  _EQU.  RATIO^  RPM-l RPM-2  , .^TORQUE 

0.096665  1.4525  1205.1  1205.0  5.7757 


BHP 

i.5547 


WET  CORRECTION  FACTOR  = 0.86211 


EXHAUST  MOLE.  WT.  = 26.404 


EXHAUST  DENSITY  » 0.068366 


EXHAUST  FLOW  RATE  • 1410.5 


PART  PFR  MILLION  WFT  PER  CENT 

MEASURED  CONC. HC  PPM  NOX  PPM  Cn  DRV  C02  DPY 02  DRY 

9795.0  17.45C  11.154  7,9838  0.31557 

jCORPECT.FP.CnNCji.-IO.  WET  BASIS  . 9.6160. 6.8829  .0.27214, 


EMISSION  RATE 
EMI  SSION  ..  MASS/MPUE 
EMISSION  MASS/P ATED  HP 
MCne  EMISj/STO.  CYCLE. T 


HC  NOX  CO 

3.49599  0.0029289  9.8470 

0.090931  0.30053697  1.8053,, 

0.00056832  3.3561E-06  0.011283 

29.911  __  0.22374  . 26.864_,. 


C^> 


CAL. FUEL  AIR  PATin  = Q. 098268  MEAS.  FUEL  AIR  RATIO  = 0.097317  DIFF  MEAS  .£  CAL.  ,, F/A  PERCENT, » ^.?_7758 


CYl  TEMP  DEG.F 

CYL-1 

266.67 

CVL-2 

275.55 

CYL-3 
266. 44 

CYL -4 
267.19 

• • 

F XT  GAi  TFMP  DEG 

.F  FXT-1 
1339.9 

EXT-?  ™ 

3.4651 

EXT-3 

-454.00 

EXT-4 

74.099 

SEXT-l 

449.65 

SEXT-2 

449.47 

ENGINE  niL  , 

FOILT 

141.69 

SOILT 

82.306 

OILP 

58.314 

MANIFOLD 

PRESSURE  . 

8.2507 

OYNn'cnND. 

’’toroue 

3.3267 

’ RPM 

1203-5 

“CYL  .BACK 

PRE  SSURF 

"29.  104' 

INnuCTIPM  AIR 

lA  !RT1 
80.584 

lA  !BT7 
80.178 

TAIRTl 

150.9? 

TA1RT2 

79.487 

nPIFICF  MR 

TEMP 

80.328 

DEI  T AP 
0.070107 

ORFP 
53.4  19 

EL  OK 
264 .46 

CFLL  TEMP.  « 73 

.476 

HRATfP  TEMP 

= 123.01 

CnOLER  TFMP  = 

06.913 

- MASA-L EWIS PRFL P?  J N_AR.>LOA  TA  04/15/76  CAPDE!  I RFC  04A13/76  225035  28.930 FAC  SEX15 °G»<  C003  ROG  3364- 

• IFAMflUT  25  BTOC  I C T R Q DEG  HUH=3Qg  MFUTRAL  MClOF  ^ 6.0000  NO.  SCAMS  » 5 - 

■ FNGI_NE_TI*1,1V1G_x  25.00.0,.  DFG.V  BARDMEmC  PRESSURE  x 29.240 RATED  HP.x  160.00  HC  RAT1D»  2,1250 

•_  CPMD.  AIR  _ _ TEMP  _ PRESS CFH  DRY -.FLOW  VAPOR  FLDii  PRESS..TOTAL 

80.073  29.230  20.792  flff.820  0.60129  14.359 


COMB.  FUEL  TEMP  ' PRESS  DENSITY”  TURBo'  FLOW  FLOW  TROn”  FPIp”" 

74.639._- 5.  7A17 A4.  789 10.1.44  8.667,9  6. 1659 


“ - .-COOHNG..JlIfL.._ 

■'  / 

TEMP  . 

80.610 

UDEL-HOOD- 

-0.084411 

OFL-HOOD  .. 
0.80177 

FLOW 

0.00000 

REL-HUM 
30. 4 04 

OE-W-POINT 

46.231 



...  ...... 

REL-HUM 

1 

.30.404  ...  ... 

2 

...1.2701 

HUMIDITY 
,..  47.3  88  . . . 

* H20  VAPOR 
-1.0882 

CORRECTED 

1.5141 

HP 

1 FNG-  COND. 

F/A  DRY  _._. 

. F/A  wet.  . 

EQU,  RATIO.. 

RPM-l  ...  . 

RPM-2 

TORQUE 

BHP 

0.097589 

0.096933 

1.4565 

1204.4 

1205.5 

6.4006 

1.4678 

WET  CORRECTION  FACTOR  =’  0.86198”  ’ EXHAUST  MOlY.  wfj  *'26.386  ' EXHAUST  DEVSTty  * 0.068319  EXHAUST  FLOW  RATE  * 1435.8 


PART  PER  MILLION  WET  PFR  CENT 

MEASURED  CONC. HC  PPM  NOX  PPM.  CD  DRY. .C02  0RY..„..O2  DRY  . 

10484.  16.855  11.210  7.9481  0.36392 

£DP.RECtED.-CONC.._I.Q  WET.  BAS.IS 9.6628  6.8511  0.31369 


EMISSION  RATE 
’ —EMISSION  __M  ASS /MODE  . 

FMISSION  MASS/PATFD  HP 
•—MODE  EMIS./STO...  CYCLE-.*.. 

‘...CAL. FUEL  AIR.  RATIO  = .,0.098622  , MEAS.  FUEL  AIR  RATIO.*  0.097-5  89,  . Of  FF_HEAS.  .C_.CAL_._.  F/A  ..PER,C.ENT_*.. 1.0,590. 


' .CYL  TEMP  DEG.F 

je  • ■ 

CYL-1  .. 
266.65 

CYL-2. 

275.50 

CYL -3 
266.50 

CYL-4 

267.40 

...  . „ — ... 

EXT  GAS  TEMP  DEG.F  EXT-1 

'~~'exT-2 

'ext- 3 

EXT- 4 

SEXT-1 

DEXT-2 

. . 731.27 

7.30  79 

-454.00 

-454.00 

446.84 

446.75_ 

*'  „„  ENG  I ME  ,GIL._„._ 

FOILT  ... 

. SOILT 

. OILP 

, . MANIFOLD, 

PRESSURE  * 

.8.2710  

«■ 

141.67 

-36.296 

58.314 

DYNO  COND. 

TORQUE  ' 

”"P,PM 

0 

CYL. BACK 

prYssure""* 

2 9.  602 

^ _...^ 

. 10.167 

1201.3.  .. 

. . - ; . . 

I NPUCTION  AIR.. 

l A IRTl . 

lA  IPT2  _ 

TAIRTl 

TAIRT2 

80.452 

80.073 

105.57 

78.873 

~””nR Yf  i G E A i r””~’ 

TEMP 

~ DEL TAP 

''ORFP 

’flow 

' • **•  

... , - ...  _ 

- . 

80.267 

2.0031 

53.232  - 

. 1980. 7..- 

- — - — -- 

_..  CELL  TEMP.  =.  . 

73.645 

HEATER  ,TFMP  = 112.75 

COOLER  TEMP.  = 

75, 075 

HC  . . - . NOX  . CO  . , 

0.54039  0.0028797  10.072 

.-0.027019 O.D0014399L,  0.50360.,  _ 

0.00016887  8.9991F-07  0.00314'75 

0.8879.,; 0.059994.  _ .7.4941  — 


■f?” 

ii- 

to 


FAC  SE XI 5 


NA  SA-LE  WJ.S _PFE_LI  M I NARY  OAT  A _ J)A/ 13/7_6_ _t  ADOE.  U__ 

L FANOUT  25  WTOC  l_ E _T  _80. 0EG„.1LUM,» 30?  _NE  UTRA L MClpJ- 


R E C 0 A/ 13/  76_  2 2 J 26  :,4  7»_0i6^ 
1.0000  NO.  SCANS  - 5 


PGN  C003 


RDG  3372 


FNOTNE  TIMING_=  25.000 


DEG 


BAROMETRIC  PRESSURE  = 29.240 


RATED  HP.«  150.00 


HC  RATIO*  2.1250 


COMB.  .AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

80.434 

29.237 

12.057 

51.549 

0.34835 

14.362 

COMB.  FUEL 

TEMP 

74.009 

PRESS 

5.8062- 

DENSITY 
44.805  --.,- 

TURBO  FLOW 
. 6.1853 

FLOW  TRON 
5.0165 

FPIP 

6,1890 

COOLING  AIR 

TEMP  . 

UDEL-HODO 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

81.773 

-0.070573 

0.85376 

0.00000 

30.002 

46.191 

REL-HUM 

1 

_ . 30.002 

2 

49.849 

HUMIDITY 
.47.304 

* H20  VAPOR 
_ 1.0862 

CORRECTED  HP 
0.89445 

iENG.  CONO. 

F/A  DRY  . 

F/A  WET 

- ,FOU.  RATIO 

. PPM-l  . 

PPM-2 

TORQUE 

BHP 

0.097316 

0.096662 

1.4525 

598.92 

599.64 

7.6008 

0.86676 

MET  CORRECTION  FACTOR—  0.87714 


EXHAUST  H3LF.  MT.  = 26.404 


FXHAUST  DENSITY  » 0.068357 


EXHAUST  FLOW  RATE  ■ 832.48 


PART  PER  MILLION  WET 


-.MEASURED  CONC._ 


HC  PPM 
33807. 

-CORRECTED  ,CONC.j...Tn  WET  BASIS 


EMISSION  RATE 
_E_“ISSION  MASS/MODE 
EMISSION  MASS/PATED  HP 
MODE  EMI S. /STD.  CYCLE  T 


NOX  PPM 
5.2345 


HC 

1.0104 
0.016839., 
0.00010525 
5.  5393 


CT  DRY 
9.6751 
8.4864 


PER  CENT 
C02  DRY 
6.6161 
5.8032 


02  DRY_ 

3.2801 

2.8771 


JP 


NOX  CO 

0.00051856  5.1290 

. 8.6426F-06.  0.085483 

5.4016E-08  0.00053427' 

0.0036011  1.2721 


CAl.FUEL  AIR  PATIO  = 0.099082 


MEAS.  FUEL  AIR  RATIO  = 0.097316 


OIFF  MEAS.C  CAL.  F/A  PERCENT  « 1.8157 


CYL  TEMP  OEG.F 

CYL-1 

335.88 

CYL-2 

317.59 

CYL- 3 
30  3.  52 

CYL-4 

320.92 

---  -■  - ■ - ■ - 

EXT  GAS  TEMP  OEG. 

F EXT-1 
330.93 

EXT-2 

-66.731 

EXT-3 

-430.97 

EXT- 4 
383.33 

SEXT-l 

634.11 

SEXT-2 
634. 76 

ENGINE  OIL 

FO  IL  T 
153.42 

SniLT 

349.72 

OILP 

45.965 

MANIFOLD 

PRESSURE  * 

11.633  

DYMci  CONO. 

T'iPQU<= 

7.6184 

RPM 

597.66 

CYL. BACK 

PRESSURE  '= 

29.318  “ 

, JINDUCT IDN  AIR  _ . 

lAIPTl 
80  .857 

IAIPT2 

80.434 

TAIRTl 

166.52 

TAIRT2 

78.581 

- ■ ■- 

ORIFICE  AIR 

TFMP 

80.849 

DELTAP 

2.0152 

ORFP 

53.270 

FLOW 

1905.2 

CFLL  TFMP.  = 73. 

965 

HEATER 

TEMP  = 95.375 

CnOLFR  TEMP  = 

86.330 

CELL  TEMP 


NASA-t.EWIS_ 


_PP,e.L  I MI  NARY  _QA  JA. 


_p4/13/76 -CAPni-U JtgC  ■0^/13/76  225  29:58.077 

I.FAN'PUT  2 5 BTnC  'I  £ T 80  OE.G HgH=3.0J NEUIBAL. JLODE  » 7 ♦^0.00 NP.*._|C ANS,_*__5_ 


FAC  SFX15 


PGM  C003 


RDG  3374 


.ENGINE.  I.IM.I.lG..iL  25.000 

,.  COMB.  AIR  


OEG,. B.ARqME.TRl_r.„P.RESS.UPE.  » 29.240  ^RATEDJ.P.*  ,L5P_iOP_ 


HC  RAT!0»  2.1250 


TEMP 

80.857 


PRESS  CFM  DRV  FLOW  VAPOR  FLOW  PRESS  TOTAL. 

29»244  12.369  52.907  0.35740  14.362 


COMB.  FUFL 


TFMP 

- .76.103 , 


__C00LING  a 1.R temp 

82.064 


PRESS 
, 5.8017,  _ 

UOEL-HOOO 

-0.088839 


DENS  ITY 
44.  750_ 


TURBO  FLOW 
5.8704 


DFL-HOOO  FLOW  . 

0.82944  0.00000 


FLOW  TRON 
5.1185 

R EL -HUM 
29.579 


FPIP 

,5.1977 

DEW-PDINTL 
' 46.181 


REL-HUM 


„^  ,ENG.  CONO.. 


1 

..  29.579 

_ F/A  DRY 
0.  096745 


2 HUMIDITY 

50.755  : 47.286  . 


% H?n  VAPOR  CORRECTED  H* 
1.0859  . ...  0.67464, 


F/A  HFT  ..  ._EQU.  RATIO  RPM-1 
0.096096  1.4440  602.04 


RPH-2 

598.44 


TORQUE 

5.7006 


BHP 

0.65346 


WET  CORRECTION  FACTOR  = 0.87954 


EXHAUST  M3LF.  WT«  = 26.443 


PART  PER  MILLION  WFT 
MEASURED  CONC._  . HC  PPM  . NOX  POM 
34654.  4.9165 

_CORPEC.TE,Q.CO!iC*.J[n  WET  BASIS  . . 


CO  ORY 
9.3305 
.8.2065 


PFR  CENT 
C02  ORY 
6.7535 
5.9400  ..  . 


EXHAUST  DENSITY  = 0.068466 


02  ORY 
3.4669 
3.0493 


EXHAUST  FLOW  RATE  » 852.72 


EMISSION  RATE 
,£ill  SSI  CN^.  MASS/ MODE 


HC 

1.0609 

0.017681 

0.000U051 


EMISSION  MASS/RATED  HP 
.MODE  EMIS. /STD.  CYCLE.?. 5.8162  0.0034646 


NOX  CO 

0.00049890  5.0805 

8.3149F-06  0.084675 

5.1968F-08  0.00052922 

1.  2600  


CAL. FUEL  air  RATIO  = 0.097670  MEAS.  FUEL  AIR  RATIO  = 0.096745  . DIFF  MEAS.E  CAL.  F/A_ P ERCENT  =.  0.95569 


.,  C.YL  TEMP  DEG.  F . 

CYL-1 

244.94 

CYL-2 

256.10 

CYL-3 

230.34 

CYL-4 

239.17 

....  . - - . 

■ : EXT  GAS  TEMP  DEG. 

F FXT-l 
856.85 

FXT-2 

-172.26 

EXT-3 

-454.00 

EXT- 4 
261.31 

SEXT-1 

51.27 

SEXT-2 
550. 18 

‘ .^engine  :Q1L  

EOILT  . 
148*94 

SOILT 

-217.39 

OILP 

46.973 

_ MANIFOLD 

PRESSURE  =, 

.11.367..,.  , 

‘ OYNO  COMn., 

TDPOUE 

6.3150 

PPM 

595.38 

CYL.BACK 

PRESSURE  = 

2 8.960 

INDUCT  TON  AIR 

lA  IRTl 
81 .351 

IAIRT2 

80.857 

TA  IRTl 
163.7? 

TATRT2 

78.297 

norFICE  AIR 

TEMP 
81 .439 

DFITAP 

3.9645 

DRFP 

53.347 

FLOW 

2745.6 

CELL  TFMO.  = 7A. 

453 

HFATFP 

TEMP  = 91.331 

COOLER  TEMP  = 

79.725 

L ........  ..  .w  ,n  nfr-  1 -JSS".^ 


FAC  SFX15 


PGM  COOS 


RDG  33T6 


_iLNr:IfiE_TtMJ>irv 

_;CJMe._AiR 


_25.00Q_ 


_nEO* 


JLE!*,P__ 

80.249 


.ER.ESS- 


29.232 


atROMPTRIC  PRESS»Re_=,  29,200,  ___ JAJ.FO  HP-r  _.16P*Q0. 

OPY  FCnw yAPOR_FlLQW  ,._PBESS  TtJTAL. 

95r.05  ’ 6.3'^209  14.843 


HC  RATIfl*  2.1250 


_C£M 

215.05 


crMP,  Fuel 


TEMP 

_TI.599l 


PRESS 

_5,.3.82:^ 


DENSITY 

_44,7U_ 


turbo  flow  flow  TRON  ppip 

82.088._ 79.  757 _6.p306i 


j:t3CL  tNG_.AiBL 


_TEMP.  _ 

81.183 


UDFL  -HHOD  DE  U-HOJID ... 
”3.6394  3.9499 


FLOW 

10031. 


PEL-HUM 

30.667 


DEW-POINT 

46.611 


R EL-HUM' 
_£NG.  COMQ..- 


1 

..30.667 


2 

.:55.75l«L 


HUMtDITY 

_4.6,.495„ 


T.  H20  VAPOR  CORRECTED  HP 
__1.0677  155.98  


.F/A  DRY., 
0.083704 


E 7.A  ,WF..T_ 
0.083151' 


eon.  OATl.n RPM-1  RPH-2 

1.2493  2687.9  2689.1 


TORQUE 

“286.23 


BHP 

~146.49 


“wFtToRPECTION  factor'  = o’.84702  EXHAUST  MOLE.  WT.  = 27.389 


EXHAUST-D^MSITy— 0';0709l^  EXHAUST  FLOW  RATE  - 1464,9. 


''part  PER  MILLION  WET 
J'FASl/REOXQ^f-Ci. — -.-HC  PPH  . .„.„NnX_  P.Pfl_ 

IS92.4  271.95 


roPREC  TEP_Cnji!C-t— IQ..  WE  T..B  AS.LS.. 


_C0  .ORY._ 
8. 2395 

_6._9791 


,...HC 


emission  rate 
_EM1SS  10.^1  ...MASS/M.OOF 
EMISSION  MASS/PATF.n  HP 
_MOnE  E.MlS..,/STP,_.C.YCLF._r  . 


_NOX 

0.47410 


PER  CENT 

_ C02  DRY 02  ORY.„ 

iO.656  0.12311 

_9,0262 P.1.0428_ 

.CO  . - 


50 


0.89007  0.47410  74*228 

0.00445.QJL 0,0023705  ...  0.37114  ... 

2.7815F-05  1.4815E-05  0.0023196 

1,4639 0.98770. 5.5229  


j:AL,FUEL_Am  PATin.,=  Q.084636_  . . MFA5._£U£L  air  RAT  10.^  ,0.083704 
CYI...TFMP  nEG.F 


3 1 LF- J’EASjl.^AL-_JF-' NT_  «_l  . IV3A- 


JENGIME-CIL 


DYNO  COND. 


_lND.UC.Tf011.AJ.5- 


ORIElCe  AIR 


rvi-1 

CYL-2.. 

CYL-3  . 

.CYL-4 

399.2? 

412.09 

393.94 

393.00 

[fext-T 

1326.7 

EXT- 2 
85.579 

EXT-3 

92.419_. 

EXT-4 

685,  14  , 

pn  T i T 

sniiT 

niLP 

manifold 

143.20 

165.57 

76.024 

~ TnROUE  " 

RPM 

2634 .4 

CYL.BACK 

I M P 

IMPT2 

TA1RT1_ 

TA1RT2  ...  , 

80.134 

80.249 

-6.4663 

77.193 

TEMP 

86.900 

neuTAP 

__  ,2.00.9.9 

orfp 

54.506 

FLOW 
1971. 8„. 

SEXT-1 
. 1227.  5 


SEXT-2 

1216.3. 


18.01.1 


CELL  7EMP.-3 18.095 


.heat FR  TEMP  = .89,.TjLlL 


COn.LJR  TEMP  a 7 6. 9 8.0, 


t!ASA-LEHlS. 


-gP.ELIM  INARX.J3AT-A- 


’ LEAK’OLIT  ?5  BTDC  TO  CL  APP  80  DEG.  HUM=3Q^ 


04/  lA/76  rAPIOFT  T RFC  04/14/76  I0i49t50.l52 

MODE  = A.QOgO NO.  SCANS  » 5 


FAC  SEX15 


PGM  C003 


RD6  3377 


ENG  I NE._TI  taJslG_*_25...0  Q Q_ 


__B AIE  g..H  P , J5_  1 6 0.  op_ 


HC  RATIO*  2.1250 


rnMR.  Aift 

tfmp 

PRFSS 

CFM 

- DR_Y._FLDH 

VAPOR  FLOW 

PRESS  TOTAL 

81.007 

29.227 

131,04 

794-.  02 

5.3059 

14.666 

COMB.  FUEL 

TFMP 

77.873 

PRESS 

5.4620 

DENSITY 
44.704 

TURBO  FLOW 
67.979 

FLOW  TRON 
65.283 

FPIP 

6.1128 

rnni  TMf:  atr 

TFMP 

nnFi.-Hnnn  nFi-Honn 

FLOW 

REL-HUH 

DEW-POINT 

/ 

82.354 

2.9522 

3.9059 

9869.0 

29.738 

46.451 

R EL-HUM 

1 

29.738 

2 

47.454 

HUMIDITY 

46.776 

X H20  VAPOR 
1.0741 

CORRECTED  HP 
125.48  . 

FNn-  rnMO- 

F/A  DRY 

F/A  WFT 

EOU.  RATIO  RPM-i 

RPH-2 

TORQUE 

BHP 

0.082219 

0.081673 

1.2272 

2438.3 

2439.7 

260. 56 

120.  97 

WET  CORRECTION 

FACTOR  = 0. 

84681  EXHAUST  HOLE.  WT, 

* 27,505 

EXHAUST  DENSITY  * 0.071216  EXHAUST  FLOW  RATE 

* 12140. 

MEASURED  CONC.- 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  ORY 

02  DRY 

JORREQTFO  conc. 

1782.7  695.11 

TO  WFT  BASIS 

7.5973 

6.4335 

10.995 

9.3106 

0,12765 

0.10810 

u\ 

"HC  ' 

NOX  , 

CO  „ _ 

iiMTSfSTnN  rate 

FM|<<TnM  MA^^/MPnF 

0.77697 
0. 064748 

1.3042 

0.083687 

56.705 

4.7754 

EMISSION  MASS/RATED  HP 
MOOF  FMIS. /STO-  CYCIF  S 

0.00040467 

71.799 

0,00052304 

34.869 

0.029534 

70.319 

TAl  . Fuel  AIR  RATTO  s 0.088143  HFAS.  FUFL  AIR  RATIO 

= 0.082219 

DTFF  ME AS 

.C  CAL.  F/A 

PERCENT  = 1.1480 

r.YI  TFMP  nFR.F 

CYL-1 

C YL-2 

CYL-3 

CYL-4 

‘ . 3S6  .29  " 

379.82 

417.57 

414. 65 

EXT  GAS  TEMP  DEG.F  EXT-^1 
1344.4 

EXT-2 
-454. QQ. 

EXT- 3 
-8.9022 

EXT-4 

718.03 

SEXT-1 
1243.4  _ 

SEXT-2 

1239.0 

ENGINE  OIL. 

- ..EniLT... 

. SOI  LI. 

niLP 

_MANIFnLD  PRESSURE  * 27. 

097 

174.37 


109.49 


73.599 


DYNH  COND. 


INOIXTIOM  AIR. 


TORQUE 
..  240, OR 

_ IMRTl 
80  .R31 


RPM 

2 384.1. 


CYL.BACK  PRESSURE  = 29.392 


I AIPT2- 
01.007 


TAIRTl 

-47.939 


jrAIRT2 

76.173 


npIFICR  AIR 


TE'^P 

88.770 


DELTAP 

1.020?_ 


ORFP 

54.366. 


FLOW 

1416.7 


.CELL  TENP. 


..a.Q.769 


HEftTgR 


C.0nL.ER..JEHP.=..76.48g, 


RFC  04/19/76  1 OS  53S07. 510 

FAC 

SEX15 

PGM  C003 

ROG  3378 

(9 

09 

JJASA-LEHI5 E 

_Kt.LJ.!n  1 rtAnT-.  wj 

I.H U"r/  ATT/. 

MnOF  =s  9.0000 

NO.  SCANS  • 5 

Cl 

_L£.«NnUJ_25_B10£_ 

,p5._CL..A£P_«.0- 

.r^vr-:.^v-u — ^ — 

' o.ooucrair  DDCCCiiOP  = 911-700  RATED  HP.»  160.00 

HC  RATIO*  2. 

1250 

'K 

TIHL^JR  = Za.-UUU 

Mrit. 

no  CC  C 

TFM 

DPYLFtOW 

VAPOR  FLOW  PRESS  TOTAL 

<K 

»< 

CnMH^A.LK. 

ixnr 

79.737 

K dj  j 

29.188 

110.12 

976.93 

3.1830  19.963 

a 

CCMB.  FIIFL 

TEMP 

PRESS 
a c;  p ^ n 

DENSITY 

99.570 

TURBO  FLOW 
99.233 

FLOW  TR ON  FPIP 

. 92. 016_  6 . 1.95  2 

« 

__f  7 • 1 _ — 

FLOW  . . 
9799.0 

REL-HUM  DEW-POINT 

- 

CCOLING  AIR 

TEMP__  . 

80.725 

UutL!“nLiU'J — _ 

2.9123 

3.8969 

30.531  96.051 

t7 

FEL-HIJM 

1 

a*\ 

2 

71  .62S 

HUMIDITY  X H20  VAPOR 

96.718  1.0728,' 

CORRECTED  HP 
67.517  

. 

C / A UP  T 

FOU.  RATIO 

RPH-l 

RPM-7  TORQUE 

BHP 

t nij  • _ COh.  D.* 

r/  A L'^  T . _ 
0.088098 

0.087519 

1.3199 

2357.0 

2357. 5 199. 79 

69.956 

WET  CORRECTION 

FACTOR  =0.85568  EXHAUST  HOLE.  WT, 

= 27.057 

EXHAUST  DENSITY  » 0.070056 

tXHAUbI  rLUW 

•< 

_NEASUR.E0  -CONC.. 

PART  PER 

MILLION  WET 

C3  DRY 

PER  CENT 
CD2  DRY 

n?  DRY 

CO 

oG 

iC 

SC 

HC  PP^t  __ 

" 2242.0 

167.09 

9.2006 
1 P7^7 

10.012 
8 ,5657 

0.19965 

0.12305 

«c 

K 

CnEil ttJi O-LONL  . . lU-Wf.  J_J5  A s 

MOY 

cn 

Ir 

tc 

EMISSION'  rate 

nv  — 

0.59988 

0.14819 
n . n 1 4P1 Q 

92.598 

9.2598 

tc 

•> 

F M I S S I nr  ' M a b b C 

EMISSION  ^4SS/RATED  HP 

.u  • si!?y  y/m — 

0.00037492 

19.733 

9.2618E-05 

6.1796 

0.026629 

63.390 

n 

K O.OPPOQR 

DIFE  MEAS.6  CAL.  F/A 

PERCENT  —0. 89213 

tz 

« 

CAL. FUEL  AIR  RALin  = y-UPfAPO- nr  < ru  r.F-  » t !>-  i- -A-' !- 

CYL-9 

K 

LYL  Ttnn  UCli.t 

. L J X.T-L 

331.67 

390.96 

395. 59 

~395.99 

EXT  GAS  TEMP  OEG.F  FXT-l 

EXT- 2 

EXT-3 

ext-4 

SEXT-l  SEXT-2 

1097. 0 1 097. 5 , 

^ — . . 

iHor  mZ> 

— 

m 1 p 

MANI FOLD  PRESSURE  =18.759  .. 

»<« 

ENGIMt.till 

r J I L I . . . 

18*1.27 

138.31 

73.171 

9 

nVMO  CON'D. 

TOROUF 

RPM 

CYL.  BACK  PRESSUIIE  = 29.337 

S 

" ' ' 

1 !?  1 • 3o  - 

TA  T P T1 

TAIRT2 

INDUCT,  ICN-AIJL- 

lAlPTl 

79 .690 

79.737 

-81.098 

’75.990 

nRlFIC^A'lR 

TEMP 

OELTAP 
\ ' n^n-K 

ORFP 

59.369 

FLOW 

1937.3 

- 

a0.602 

rnni FR  temp  = 75.557 

CELL  TEMP.  -=_ 

. ..  - - • 

_ PRFLIM!NAay-OAlA_ QltllkJJJi -JLAPnE.lJ R EC  .0 J4/ 7J,_1  OJJ 9J0X._2^^^ FA^-SE-Xl?  PM_C003 

HUM=30X  MQoii 3,0000: no,_sc_ans_^5 — 


TTM!NG  = ?5. POO- 


PEG. 


BARnMPTRtC  PRESSURE,?- _29  *2 00 ; RAJ.EO  JHP  .f..l60,.PQ 


HC  RATIO-  ?»12  50 


_C_OMa.-  -ALE- 


JE.MP 

78.686 


_PR£S.S_ 

29.jZ06 


CFM 


213.13 


_ORY^J:l-OW. 

945^32 


VAPOR  FLOW  PRESS  TOTAL. 
6.3501  14.826 


COMB.  FUEL 


TFMP 
_ 76.51.0- 


PRESS 

_5..4.2il_ 


DENSITY 

_44,X29__ 


turbo  flow  flow  TRQN  FPIP 

80.683  79,406 6.0384. 


-C  COL  IMG.  -AIS- 


..TEMP..  . 

80.416 


■ 'JIDEL-HOOD- 
2.9688 


-DElrHOOD. 

3.9136 


FLOW  . . 
9900.1 


PFL-HUM 

32.603 


OEVI-POI.NT. 
46. 876 


R EL-HUM 


I 


-32.603.. 


2 

-42.500- 


HUMIOITY 
47-.02.2 — 


% H20' VAPOR  CORRECTED  HP 
_..l,0798  153.87  


-ENG.-CDfclD.. 


_.F/A  PPY.- 
0. 083999 


-FZ.A..KET. 


0.083438 


_PQU.  PATIO  RPM-1  .. 
1.2537  2691.9 


RPM-2.. 

2693.1 


TORQUE^ 

"282.06 


BHP. 

' 144. 57 


~WET  CORRECTION  FA''inR‘=  0.84788  EXHAUST  HOLE,  WT.  = 27.366 


FXHAUSraWTY-^ToTOBS^  EXHAUST  FLOW  RATE  - 14551. 


■ "partper  million  wft 

MEASilREC_CON£,. -HC  PP.m.— , .._VO.X— PPM_ 

~ 1727.7 


228.98 


-C OP-R .E.C T F n r.DNC.  TP  . U F T_-8.A S I S . 


-C1..0R.Y.. 

8.2084 

6.9598 


PEP  CENT 
C02  DRY_ 
”10.645 
9.0254 


02  DRY 

0.086869 

0.073654 


c<l 


EMISSION  RATE 
EMISS  ION.  .-MASS/M-ODE 
ENISSION  MASS/RATED  HP 
_M  on  F EM  I S ,/S  T.n,,„.C  YC,L.E 


_HC ^ 

0.90252 
0,OQ4.5l.2.6_- 
2.8204E-05 
1.4844 


-Nim.. 


0.39651 
_0,0019  82.5_ 
1.2351E-05 
0.82606 


-C.n 


73.525 
0.36762  „- 
0.0022976 
5.4706  


„CAL,FUFL._AIR  RATI Q-.5-J. 084750 Mj=  AS,._F11£L-.A, I R RAT ID_a.  0 .083999- 


01 FF  MFAS.C  CAL.  F/A  PERCENT.  = 0«8'^A7X 


rYL  TEMP  DFG.F- CYLrl 

407.35 


.CYL-2  . 
426.62 


_CYL-3 
”408. 14 


CYL-4 

412.64 


exf”GAS  TEMP  DEG.F  EXT-1 
. . .1523.9 


FXT-2 

-z28.8  ,0§_ 


-ENGINE.  CJL  — 


DYNO  COMO. 


EOIIJ, 

138.06 

"torque 

28  7,7.5 


_50  1 LT._ 

200.71 


EXT- 3 
-1_30.98 

.DILP,..-. 

73.639 


E XT-4 
989.03 


SEXT-1 
1303. 2 


SEXT-2 
1298. 5 


RPM 

-.2  623... 2- 


-MANIFOLO  PRESSU.RE 
“CYL. BACK  PRESSURE 


I.NCU.C.T..irN_A.LR_ 


lA IRTl  . 
7!)  .5  01 


I MRT2- 
78.686 


TAIRTI 

-79.489 


JAIRT2 

75.940 


ORIFICF  AIR 
CFl  L T5''  P.  = 


TFMP 
87 .678 


DEL  TAP 
0.070207 


ORFP 

54.272. 


FLOW 

262.99 


80.099 


HEATFR  JF!’P  = 89.949 


CCni.FR  TEMP  = 76,909 


MAS^- 


ffATft  04/14/76 


JLLOPJJJ 

MODE 


«EC  0»/l»/76  1H01IS6.789 
».0000  NO.  SONS  » 5 


FAC  SEX  1 5 


PRN  COOS  FOG  3380 


_25,00P_  

HP.o  160.00 

HC 

RATIO*  2.1250 

ENGINE  TIMING  » 

P> 

VAPOR  FLOW 

PRESS  total. 

COMB.  _A1B.  - 

TF  MP 
79.234 

PRJESS 

29  .'2  55 

179.55 

787.17 

5.2997 

14.657 

COMP.  FUEL 

TE«P 

PRESS 

DENSITY 

TURBO  FLOW 
65.179 

FLOW  TRON 
63.420 

EPIP 

6.0969 

' . ' 1 

11  • 15  f_ 

FLOW 

REL-HUM. 

DEW-POINT  _ 

.COOLING  ALR- 1 

.TEMP..  .... 

80.760 

3.0111 

3.8691 

9978.9 

31.727 

46.631 

RfL-HUM 

~ 1 

Z 

HtlMlDITY 

A "7  1^0 

T H20  VAPOR 
1 .0822 

CORRECTED  HP 
124 .65 



3X  • L,.„— 

54t«.a.a'^ 

RPH-2 

toroue 

BHP 

ENG..  C.OHQ.- 

F/A  DRY_ 
0. 080567 

F/A  W ET 

0.080029 

1.2025 

2431.3 

2431.7 

260.08 

120.39 

WET  CORRECTION 

T'w.tor  = 0. 

84038  EXHAUST  M3LH.  MT 

. = 27.635 

EXHAUST  OENSITY  * 0.071554 

EXHAUST  FLOW  RATE  » 11961. 

MEASUREQ_£.a!sKL._ 

PART  PEP 
HC  PPM  _ 

MILLION  WET 
NOX  PPM 

CO  XlRlf 

" per  CEm 

CO 2 DRY 

02  DRY 

^1 

1678.6 

C ns P E CT ED  CONC.  TO  H ET  BASIS 


6.2934 


9.3510 


0.097325 


_H<L, 


NOX 


cn 


EMISSION  PATE 

_E  MI SSI  OH.  -MASS/MDOE 

EMISSION  MASS/RATEO  HP 


0.72080 

0.060067 


0.88756 

_0,D739j63_ 


MODE  EMIS./STO.  CYCLE  T 


0.00037542 
19.759 


0.00046227 
30.818 


54.652 
4.5543  _ 
0.028464 
67.772 


_CAL  A 1 R ,R A.II  . 0,  082J19_.  _„ME.S^Ek„Al R_P. AIIQ,  = 0,080567L__jnEF  MEAS  .C  CAL 


c YL ..  TEM.P_OEG  .F 

CYL-1  _ 
374.77 

CY.Lr^  __ 
393.57 

CYL-3 

417.75 

CYL-4 

421.22 

EXT  GAS  TEMP  OEG. 

F FXT-'l 

EXT-2 

EXT- 3 
2^4  • A2 

EXT- 4 «=XT-1 

981.41  1260.5 

SEXT-2 

1258.4 

.J.627...1 — 

*lA\tlFnin  PRESSURE  * 

27. 193  . _ 

lEhgine  oil 

JEOILT 

186.76 

so  ILT 
212.49 

72.851 

OYKO  CONO. 

"“foROUE 

RPM  . 

CYL.BACk  pressure  = 

29.347 



26  8#  72 

INDUCTION  AIP 

lA  IPTl 
79.084 

lA  IR  T2 

' ~ 79.234 

TAIRTl 

-8"3.355 

I A 1 K 1 ^ — 

76.036 

ORIFICE  AIR 

~TPf>p' 

88.378 

OELTAP 
1.0670 

OPpP 

54.309 

FLOW 

1448.8 

- 

— 

— 



CELL  TE"P.  - 01.404 


HFATpo  TEMP  = P.9,500 


CnOLEP  TEMP  .=  77.300 


ij  II  iiiilivMiiIffltTl'lliiiffiiiitnii'fiwwhiiiiiirii'ii’tiiiiiiiiii 


’ fiASA-LEWlS. 


[MI^IAJR.Y_DAIA. 


JtADDEXL. 


• _JJE.AN0.UI_2 s BTDC  'TO  CL  APP  80  PEG.  HUM=3Pg 


MODE 


RJEC  04A14/ 76  ll;05i  15.699 
5.0000  NO.  SCANS  » 5 


FAC  SEX15 


PGM  C003 


RDG  3381 


TFMP 

PRESS 

r.FM 

DRV  FLOW.^ 

VAPOR  FLOW 

79.967 

29'.  186 

109.56 

673.83 

3.1572 

COMB.  FUEL 

TEMP 

79.536 

PRESS 

5.5655 

DENSITY 
66.660_  „ 

TURBO  FLOW 
63,567 

R.OW  TRON 

_62.175 

” ■ • r . 

w f nni  T Nr;  AT R 

1 T *=  M p 

IIDFl  -HflOD 

PEL-Hono 

FLOW 

R EL-HUM 

81.210 

2.9566 

3.8616 

9877.3 

30.251 

- PEL-HUM 

1 

30.251 

2 

56.952 

HUMIDITY 

66,861 

% H20  VAPOR 
1.0710  . 

CORRECTED  HP 
67.017 

FAA  DRY 

F/A  WET 

EQU.  RATIO  RPM-I  .. 

RPM-2  _ 

<» 

0. 089015 

0.  088626 

1.3286 

2351.1 

2352.6 

RATED  HP.«  160.00 

PRESS  TDTAL_ 
1A.A63 


HC  RAT1D«  2.1250_ 


FPIP 


DEW-POINT. 

66.006 


TORQUE 

166*30 


BHP 

66.661 


WET  COaRECTION  H’OR  = 0.85886 


EXHAUST  M3LE,  WT.  = 26.<389 


EXHAUST  DENSITY  = 0.069881 


EXHAUST  FLOW  RATE  * 7629.3 


PART  PER  MILLIOM  WET 

.HC  PPM  _.NaX..P.PM 

2060.3  156.78 

-npRECTED  r.ONC.  TP  WET.  .BASJS 


__liEASURED  .CON.t._ 


PEP  CENT 

CQ_DRJ|' cn2  DRY..  . 

9.2676  10.073 

7.  9622  R.  6509 


02  DRY  _ 

0.16357 

0.12331 


<A 

cO 


..  -HC. 


EMISSinK'  RATE 
.EMI  SSnw  .,  MASS/.MODE  ... 
EMISSION  MASS/RATED  HP 
MCDE  FMIS./STD.  CYCLE  X 


0.56951 
10.056 .951. 


O.OOC36366 

18.076 


J^O.X  ...  .. 

0.1368.6 

_0.3 13686 

’8.5  522F-05 
5.7015 


cn 


62.838 
6.2838  „ 

0.026776 
63.767 


■ ^ CAL, FUEL  AIR  RATIO 

-CYL  TEMP..;DEG.P., 


0.087262.  MEAS.„FUEL  AIR  RAT  10,  = 0 .089015  _ DIFF  MEAS.E  CAL.  E/A  PERCENT 


CYLtI  . 
336.32 


...,CYL-2 .___CYL-3 

350.95  369.61 


CYL-6 
351 .16 


■ EXT  GAS  TEMP  DEG. 

F Ex’t~-V 
952. 20 

EXT-2 

.-656,  00. 

FXT-3 
160.9? . 

EXT-6 

.822,26 

SEXT-1 

1112.3 

SEXT-2 

1113.8 

“ . engine  oil  

FMILT 
1 87.68 

SOILT 

139.51 

niLP 

72.351 

MANIFOLD 

P.RE  SSURE  ,=t.. 

18.781 

DYNO  COND. 

THROUF 

167.25 

RPM 

. _ 2301  . 6 

CYL. BACK 

PRESSURE  = 

29'.  236 

IMOUCTIOM  AIR„„. 

lA  IRTl 
79.808 

IAIPT2  ,.  . 
79.967 

...  TA  RTl 
-69.638 

TSTRf? 

76.091 

ORIFICE  AIR 

TF”P 

89.207 

OFLTAP 
1.1226... 



FLOW 

1686.6. 

CELL  T£f-p.  =_  82.633 


HFATFp  TE«P.  = 89.279.. 


CnnLER  TEMP.  * .78.  B38 


MAca-i  PMIC  PRFI  TMlNaRV  rtftTA  .,04/14/76: CftDDgM .RFC  Q4/14/76  Ll«l?»34«?21- 


FAC  SFX15 


PG!>I  COO?  RDG  3382 


c« 

ncr: 

MODE  * 3.0000 

MO.  SCANS  « 5 

n 

; t FAMPtIT  75  BTDL- 

III  PL  AKK-PAl. 

nco  ' OADhMCTl  I”  PPPSRtIPF  M 29.200 

1 RATFO  HP.-  160.03- 

HC 

RATIO*  2.1250 

fS 

V fMfWfi  — 

2S*Q0Q 

rPM 

ORV' FI  nu 

VAPOR-ELOH PRESSl-IQIAL 

• 

w:  ■ 

f nMB- _aia. 

^TEMP 

7R.931 

29.188 

212.35 

941.  83 

6.2994  14.823 

tt 

M 

COMB.  FUEL 

TEMP 

PRESS 

OENSITY 
AA . 7n^ 

TURBO  FLOW 
A2.702 

FLOW  TRON  FPIP 

76-733  5. 019.8 

- 

cn 

.77..»90i9  . 

linPI  — MOOD 

DELrHDQD- 

FLOW.-.. 

RFI-HUM  OEd-POINI 

82.381 

2.9868 

3.9986 

9933.7 

31.157  46.755 

M 

R EL-HUM 

1 

2 

HUMIDITY 
46. 819 

t H20  VAPOR  CORRECTED  HP 
1.0751  154.35.  . _ 

■ 

V* 

mil.  RATI 

n RPM-1 

RPM-2  TDR0U.E 

BMP 

if 

fAir.  roKn^^-. — 

0.081472 

0.080931 

1.2160 

2698.2 

2699.1  281.73 

144.74 

u* 

WFT  cnRRECTlON 

factor  = 0.84654  EXHAUST  MOLE.  MT,  = 27.544 

EXHAUST  DENSITY  » 0.071369 

EXHAUST  FLOW  RATE 

* 14360. 

it 

PART  PER 

MILLION  WFT 

rn  npv 

PER  CENT 
C02  DRY 

02  DRY... 

■ |A^C 

te 

V 

: _ — CQNC  •-- 

* rrn  - :'tuA — r.r.n 

1532.4  261.36 

7.  12  58 
A. OXPT 

11.343 

9.6026 

0.046135 
jD.i)3.9..a92 

ft 

cpppprTFn  rnMi-^ 

wnv 

rn 

re 

I"- 

FMISSfCN  RATE 

0.78997 

0.44662  62. 889 

n D.3I44S 

t; 

.EMI  SSI  CN— — 

FHISSinN  MASS/RATEH  HP 

• 0 U3 

2.4667F-05 

1 

W • .f  V ^ A.  ^ ■/.  fc . >i»  . ^ » 1 - ■ — ■ ■ 

1.3957F-05  0.0019653 

J). 93045  4.6792 

wrpF  EMi  s« /5  

*>0  MTA<.  PI 

IPI  AIR  RATIO  = 0.081472 

OIFF  MFAS-E  CAL.  F/A 

PERCENJL 

* 0.80651 

AflL  r./ 

_= UJI.US2X-J 

rvf 

-CYL -4 
434.57 

-• 

c yl .temp  0EG« e. 

„ ; CYL— 1 . 
425.31 

446. 88 

422.  16 

E>!T  GAS  TEMP  PEG.F  EXT-l 

EXT-2 

EXT-3 

EXT-4 

SEXT-l  SEXT-2 

IT41 .0  1 337.8 



11.93.  2 

— ^S4.0ii  . 

nil  ^ 

MAVIFOLD  PRESSURE  * -2.8..341 

j tflG  LNEw  Oil — — — 

188.42 

213.00 

73.499 

OYNO  COMO. 

TORQUE 

RPM 

CYL. BACK  PRESSURE  » 29.334 

■ 

?R9. 24— — 

TATRTl 

TAIRT2 

n 

INDUCT ICN. AIR— 

lA  1 PTl 

79.737 

79.931 

-70.668 

75.854 

n 

D« 

t. 

ORIFICE  AIR 

TEMP 

90.254— 

RELTAP 
PrOlOl 

ORFP 

_J55..L5.4_ 

FLOW 

1965.9. 



_C£U-JLEMe>  =«  S4.454 


_heaijep_1£B£_=- Bs.aaz- 


,£OPJLER_TEWP  =. 


PBM  C003 


ROG  33B3 


^ASJr^LBiXS- 


PPFI  TM  tMflRY  ntTA- 


I PAMfuiT  BTnr  Tr»  Cl APP  SO  DEG« — HU^=3aJL. 


rtA/i*./7f,  r.flnpPT  T rfc  o<v/i<t/76  11:16538. 

wring  =*  4.0000 Nn.  scams  ° 5- 


FAC  SHXlg 


‘■___EN(LlNE-.XIMlt!CL-=_.2S^0.QIL- 


_D£GL. 


RflRnwFTiTr  PPES SURE_^  25*. 21 0- 


_RA,IEaJHP.=— IA-OjjCML 


Hr.  RAT10=  2.1250 


9t 

I ‘ 

O O c c c 

rcM 

npv  FI  nw 

VAPOR  FLOW EfiES5-_miAL_ 

« 

_COMB  > 

TEMP 

78 .430 

r Kt  AJ 

29.211 

180.51 

792,-24 

5.3154 

14.677 

cnwR.  fuel 

TEMP 

PRESS 

c A 7 1 n 

DENSITY 

AA.737 

TURBO  FLOW 
.61,  343  

FLOW  TRON 
_62.  6L9 

FPIP 

6.0954, 

-4 

— 

imci  _uinnn 

.-j  1 f 

nri  ..Mnnn 

_FL0W 

.PEL-HU?! 

J)Ew-P.0LNI 

er 

COQLlhlG_Ai8 

_j TEMR — 

/ 00.152 

2.9948 

3.9114 

9948.6 

32. 508 

46.575 

R EL-HUM 

1 

2 

HUMIDITY  % H20  VAPOR 

/.  ^ O A C 1 - A7  n 

’corrected  I 
_.124.39 

HP 

- 



32.5QR — 

7S.  8 8 T . . 

U..A — •• 

mil  R&Tfn 

RPM-2 

.TDPQUE_ 

-EHP 

' 

i* 

_£MG.  .cntoi, — 

F /A.  DRY— 
0.079041 

E,/,A-WEI 

0.078514 

1.1797 



2435.2 

2436.5 

259.33 

120.25 

Cr 

WET  CORRECTION 

FACTOR  = 0. 

84300  EXHAUST  HOLE.  WT. 

V 27 .757 

EXHAUST 

DENSITY  * 0.071871 

EXHAUST  FLOW  RATE  ’ 11968. 

r ft. 

w 

kC 

PART  PEP 

MILLION  WET 

Al  V O D AA 

rn  rwjv 

"per  cent 

C02  DRY 

H2..DRY 

It 

T- 

— heasurfo  cn-NC,- 

HC  PPM. 
1600.4 

M Ua  ■ .r  rn 

801.62 

L.l  1 Lf  M_ 

6.4967 
R. 47 A7 

11.707 
.9.8688  

0.11713 

_Q,.09874t2_ 

4 

CORRECtEH-CQ-Ul. 

> ...T.E,  HE  u.  BAS 

J.S 

ur 

wnx 

XEL  . 

EMISSION  RATE 

HL.  — 

0 .68761 

1.1417 

n A rt  R 1 A 1 

47.587 
....  3 .9656.... 

0.024785 
59.0L1 

• 

-- 

EMISSION-  MASS/J5O0E 

EMISSION  MASS/RATED>HP 

0..-05  73QJ 

0.00035813 

0.00059463 

A47 

MODE  XMI^.aRlO,— CYCLE.:ty — 

i 

1 8 ^ 849  

■ 3’‘3_AQ.*tA 

IAL.FUEl'aIR  ratio  = 4l^04flX„  _.MEAS.XE11EI^A1,R„RAT1Q_=  .0-  07°0AL ^P.l£EXle.S.^!^EXA_PEB.CE^^^^ 


:yL  TEWP-DEG.E. .CYL-1 _rYi-=2 CTL-3 

• 382.21  395.42  421. 6A 


. CYL-4 
422.61 


EXT  GAS  TEMP  DEG.F  EXT-1  EXT-2  EXT-3 

_ 17SR.0  -A54.QQ 6Q3..9a_ 


EXT-4 

_1114.7 


SEXT-1 

_129l3.6_ 


SEXT-2 

_1290.,7 


XNGINE.  OIL — 


EDILT... 

186.85 


.SOILt— 

284.14 


_QIL£_... 

73. 039 


..MANIFOLD  PRESSURE  ?..27.  181 


'O  o 


nYMO  CONO. 


TORQUE 


RP' 


CYL.BACK  PRESSURE  = 29.355 


# 


.261.13 23  /.4^CL 


• _ .1  NDUCTICN  AIR lAIRTl 

78.236 


..  IAIRT2_ 
78.430 


.._TAIRT1. 

-58.571 


TA1RT2 

76.170 


ORIFICE  AIR 
_,.„CELL  TErT..  =-  ..fl.2.812 


TF  ^■'P 

88.491,  ... 


DELT AP 
0.  09.1 9-Qa. 


ORFP 

.54.946. 


FLOW 

.326,01 


HEAT  EEX£ME-=;  89,47.2 


C 00  LFR.  J.E  M P.^7  9^5  3 0- 


POPI  tMiMAR¥-_DA.Xa 0.4/14/76 CADD.EU- 


> __6USA-=L£kllS 

-.DEO.-— 

rPM  _ORY.  FLOW J/ARQR-ELDH — ^OiAL 

- - ^ xc  AMD  P®E_S_S>- ^ — ~ — ,. 1Zk.&n& 


_ P£r  04/14/74  1H?3:13.3AI- 
S .0000 Mn.  SCANS-j*-^ 


JFA£_SH15_ 


PftX  C0Q3  R!)C_31gjL 


_HC.  P ALI  Cfe_l4l-25P- 


-tCMB.  .AU- 


TFMP„ 

79.305 


. --PJtESS. 
24  19 


_ORY  FLOW J/ARQR-ELDm — RRESS  .TOiAL 

109.08  3.1635  14.464 


Cn«R . FUEL 


TEMP 
_79. 525- 


PRESS 

„5..5724- 


DENSITY 

_A4..661L_ 


turbp  flow  flow  TRON  PPIP  , 
_42.9fl0  ^-40.450 ^6.*.1254_ 


CnOLJWG-.AlB- 


.TEMP 

80. 3 U 


■ UDELj-HOnP- 
2.9643 


^PFL-HU.M PEW-P0I*1.T ... 

31.131  46.191 


PFL-HUM 


.ENG.  CaKO-.- 


1 2 
,31.131,  .-53.836- 


_DEL=.HI111D EL.OW 

3,7905  9891.8 

X H20  vapor  corrected  HP 
If  0785 - -68.  273 


humidity 

__46.967._ 


-F/A  DRY 
0.085793 


_E/A  WEI— 
0.085221 


-.EQU.  RATin_  RP.M-l  . --  ' 146?75  “ 65!723 

1.2805  2352.2,  2352.8  146. 


VE>75o'S^EcVl'i^CTnp:  = o;85  497  ' EXHAUST  M0~LE.  WT.  = 27.229 


FX-hUsT^MSTty" T-S7o705o'3  E XHAU$T  FLOW  RATE  - 7^6.0 


PART  PER  MILLION  WET 

.measured  conc. — h:  ppm  1'oQ“on~ 

1940.4  199.00 

_Cn8.P.ECTED_CQ?llliE-Jrn-HET.-BASlS 


-CH-DRY  - 
8.2248 
_2-i5.31.9_ 


PFR  CENT 
C.02  DRY. 
10.675 
9.1266.,- 


.02  DRY—. 
0.12555 
,0.  1.0.734_ 


EMISSION  RATE 
. EMIiSSlOM— MASS/KDDE-  — 
EMISSION  MASS/RATEr>  HP 
MODE  EMIS./STD._CYCLE  Z . 


,HC .._ 

0.50894 

-.O.n5.Q.85&. 


CO 


0.00031BC9 
16.741 


£AL.FUE1  AIR  ratio  = 0.084698  . .MEAS_EU£L-AI.R  .RATIO 


, MOX-  - - 

0.1,7  301  37.299 

_0.0173.Q1 3.7299 

0.00010813  0.023312 

__?.2089.  55.504.  .. 

.0.085793  . 


DI-FF.  MEASjJl_C,AL,  EV  A.  .PERCENI.j«--rl.*-2757 


-X  Yb  TE.MP  OEG.F 


CYL-li 

337.81 


CYL.-2.- 

352.77 


-CYL-3 
350.  57. 


ext  GAS  TEMP  OEG.F  FXT-1 
1157.4 


ENGINE  CM 


nvNO  COND. 

imducticn  air. 
orifice'  air 


eoilt 

187.26 

TO ROUE 
147.74 

lAlRTl 

79.181 

temp 
89. 259 


EXT-2 

-454.00- 

SQllT— 

209.96 


EXT-3 
. 46  2.  ll 

OILP 

72.735 


CYL-4 

349.61 

~EXT-4 
857. Rl 


SEXT-l 

112.6.9 


SEXT-2 

1129,.0 


RPM 

2284.1- 


I.AIRT2.... 

79.305 


TAIRTl 

24.734 


manifold  pressure  =?_  1.8..7.76., 
CYL.RACK  pressure  = 29.276 


TAIRT2 

76.531 


DELTAP 


ORFP 


. = > 83.225 


3.  0326 _ 34.994—  . 

HEATER  TEMP  = 89.645 


FLOW 

-2389.4 


rmi  FR  TEMP 


PI.  pna 


CELL  TE^P 


1 . . 1 1 ’ 

i25»01.875 

FAC  SEX 15 

PGM 

C003 

RDG  3385 

M 

TO  ri  APP  RD 

DPr:.  HMM=30* 

MODE  = 3.0000 

JIQ... 

SCANS  = 5 

1,1 

OK  nnn 

npr._  PARnMFTlTC  PRFS<;imF  = 29.210  _RATED_HP_.=  l&O.tQQL 

HC  RAT  10=  2 

AJL2.5.Q. 

K 

TF  *^P 

PRP<;<; 

TFM 

-DRy.j=LOW. 

VAPQR..£LOH.._P.R.ESS.  .TDJAL 

rt 

79.561 

29,.21fl 

213.18 

945.86 

6.3564 

14.831 

n 

GOMB . FUEL 

TrMP 
7P  A7R 

PRESS 

DENSITY 

44-683 

TURBO  FLOW 
76.983.,, 

FLOW  IRON  FPtP 

75.470.  . 5..951L.^ 

cr. 

TFMP 

mofi -Honn 

OFI  -HOOD 

FLOW  . - 

PELrHU*L. 

_ .DEW.T,Pi)JL^I_ 

It* 

81.580 

2.9547 

3.9241 

9873.7 

31.704 

46.896 

REL-HUM 

1 

*^1  ,704 

2 

50.fHT 

HUMIDITY 

47-042 

* H20  VAPOR  CORRECTED 
L-0802 154.77. 

HP 

t* 

P/A  ORY 

P/A  WFT 

_£QU.  RATIO 

P.PM-1 

.RRM-2  _ 

TOROUE  . 

RHP 

“ 

<• 

0.079789 

0.079257 

1. 1909 

2700.9 

2702.1 

282.63 

145.34 

WET  CnRRECTION 

F'CLIHR  = 0.89055  EXHAUST  MflLE - ,WT. 

= 27.697 

EXHAUST  DENSITY  = 0.071715  EXHAUST 

FLOW 

RATE  » 

14330. 

K 

uc A ctiDcn  rnAir 

PART  PER 
wr  PPM 

MILLION  WET 
wnx  PPM 

r.n  ORY 

PER  CENT 
rn?  DRY 

02.  DRY 

-Q 

- 

«C 

1560.6  36B.70 

7. 1064 
5.9733 

11.352 

9.5420 

0.12197 
Q.102 52_ 

K 

Hr 

MOX 

-CD 

A 

ENISSinM  PATE 

0 .a02H3 
• o,n04nt  4 1 

0.62873 

0.3031437 

62. 144 
0.31072 

er 

PHtSS  I Phi  MAS  S/P  AT  Fn  HP 
unnc  cure  ycTn.  rvrj  c ^ 

2. 508flP-05 

1 , *^704 

1.9648E-05 

1.3099 

0.0019420 

4.6238 

U 

GAL.FUEI  /IR_PATIC;= -O.QSlfl^Li ME  A_S.a_EUE.L_  Al  P.  BATIQ 

= 0.079789 

DtFF  MEAS.C  CAL.  F/A 

PERCENT  = 2.5710 

u 

CYL-4 

406.66 

427.33 

415. 3l' 

415.88 

c: 

EXT  GAS  TEMP  DEG.F  FXT-l 

1 A aC  1 

EXT-2 
-4R4. on 

EXT-3 
_5L£1»  89 

FXT-4 
1 135.6 

SEXT-l 

1316.1 

SEXT-2 
1311, 7.  _ 

~ 

___ENGIME  CIL 

..  EOILT  ..  . 
187.59 

..0IL9..„  

74.519 

MAMlFHln  PRF  551IRF  = 

28.  267 

S U i L 1 — — 

194.22 

DYNO  cnw. 

THROUE 
2 Bit  7^ 

RPM 

76^1  - 6 

CYL. BACK  PRESSURE  = 

29.  330 

TA  TRT V 

IAIPT2 

TAIRT1-. 

TAIRT2 

79,367 

79.561 

-37.530 

75.939 

t 

nPtFICE  AIR 

TFMP 

_ 90.594  „ 

DFLTAP 

2.98  50 

HRFP 

,.55.086.  _ 

FLOW 

.2368,5 



CELL  TEVP.  - 84.92^  ' HEATF'^  lE'^P,  = 89.88T  CnOLER  TEMP  = 79.938 


BDG  3386 


FNGfME  TJJtmG-£-25^QXm- 


29.-2lfi_ 


_8AieD-_H£»-5.-i-W^°- 


HC  RATIO  2.1250 


COMfl-^IR— 


« C0«B.  FUEL 


REL-HUH 


- ENG.  CPNO. 


_TEMB_— 

79 .976 


82.037 

1 

_3l.0AZ_^ 

_E/A-,0RT_ 

0.079836 


29.229 

PRESS 
-5  .-47  82- 


2.9383 


_Ey-A-,WEL_ 

0.079301 


179.01 
OEMS  I TV 


3.8586 

HUMIDITY 

47..t-4fl_ 


_DPLY_FLCH _\LAPJDR_EU3fI_£R£SS._TIlXAL 

786.-B3  5.2996  14.687 


turbo  FLOW  FLOW  TRON 
_65.  186— 62.817 


9843.0 


.PEL-HU!' 

31.042 


FPIP 

_3.9975 

-DEH-POl'ilJ 

46.696 


* H20  VAPOR  CORRECTED  HP 
1.0827  - 124.42__ 


-£.QU^_-RAlLllI_PPMrl RPM-2- 

1.1916  2431.7  2433.0 


_.TDRQU£- 

259.33 


8HP 

120.07 


WET;  CP-FP-FCTION  FACTOR  = 0.84666  . EXHAUST  HOLE.  WT.  » 27.694 


TxHaW'oEn'sTtY  » 0.071705  EXHAUST  FLOW  RATE  » 11923. 


, i PART  PEP.  MILLION  WET 

“ HEASUa£Il-XONC_ HC  PPM ^OX_.P-P-M_ 

1593.2  846.48 

roRREf-TFO  CQ felC...  TH.. H ET- JIAS1S_— — - 


-XH.Dfi.Y_ 

6.5191 

-3.3193. 


PER  CENT 
_C02  DRY._ 
11.686 
_9,.894l  — 


_D2_DRY_ 

0.13933 

_.0.,UT.9,L 


EflSSION  RATE 

.c £K1  SSlOM—ilA-SS/MODE-. 

“ EMISSION'  MASS/RATED  HP 

“ HOnP  FMLS../ST.D.-XYCLE-X 


_CQ  . - — 

3.68193  1.2010  47.777 

.0.D5.6  828-— —0.10009 3.9014 

0.00035517  0.00062553  0.024884 

in.AQT  4J-.-7.Q2 59.247- — 


F,,r,  AIR  R ST  1£L^  0,079836  D!FF_Jj£Al.l-JiLAL-.._£iLA__L^ 

AL.FUEL-AIB— PATIC  =_D«Q8Q4£iQ F'EAS.  FUEL-AlK—fig-Lm »v  ? 


• C-YL  T£MR_DEG.R 


CYLrl.. 

383.28 


EXT  GAS  TEMP  OEG.F  EXT-1 
.231..69_ 


INGIUEDIL- 


DYNO  COND. 


LNDUtllON-ALB 


orifice  air 


_:CY.Lr2  _ 
403. 29 

EXT-2 
=Jt5Sf  0D_ 

,_sniLT_ 

79.159 


.XOILT- SOILT 

186.32  79.15 

"Torque  ppm 

—235.90^ -2358. 


..lAIRTl^- 

79.808 

TFMP 

.,91.256— 


_JAIPI2- 

79.976 

oilTAP 
..  1.  05  49_ 


-XYL-3 

422.29 

“eXT-3 

-X72..92_ 

_D1LP— 

72.871 


-A8.533 

ORFP 

-35.067_ 


CYL-4 

420.98 

TxtT" 

_l 087.1 


SEXT- 1 

J275,-7_ 


SEXT- 2 
1273.7 


manifold  PRE.SSURE  2T;.033- 


CYL. BACK  pressure  = 29.409 


IAIRT2 

75.740 


FLOW 

-L437.0 


CELL  TEMP. 85  .270 


HEAT.ER_r.EMP.=  90.Q53- 


cdotER-  JEMP  =_  80.063 


Macfl-lPutg  PRFI  IMlStA&Y  f)ftTA_ 


04/14/76  r.ADnEl  1. 


1 FAMOMT  RTnr.  Tfl  XL _A££-aQ...nFfi.  HI|M=3Q.t 


MnnF  = 5.0Q0Q_ 


FAC  SEX  1 5 


PGH  C003 


RDG  3367 


_E.Na.I ME--T  lMIis!G-?^25.0  0 Q — DEG 


RApnMFT^  in  PJl£G5UR£  .=  .29. 2L0 RATE0.J±R.=_16.0..,Q0 «C-^LLB:_2^250- 


TP  „ p pa£SG rpw Dfiy—FLOW .VARQB-ELQIft — 

il.^Z '"2J4  —^08.05  467.40  3.1438  14.468 


COMB.  FUEL 


Temp  press  density  turbo  flow 

_B  1 . 7 5 6 _5.  5 .16il — ki^Q2 - 4 0.  0 1 0 


FLOW  TRON  FPIP 
_39..VQl6 __6  F 1253- 


' CODLING. -AXa- 


.TEMP-- 

82.25R 


.UDELrKOaD- 

2.9309 


_DEL=HDDD- 

3.9059 


_FLOW  . _ 
9829.0 


-^EL-HU-yL, 

29.766 


.DEW-POWI_ 

46.255 


!R  EL-HUM 


humidity  ? H20  VAPOR  CORRECTED  HP 

29.7^6 .62.632— 47..Q83_ 1.0812—  .-67.105  


_ENG-_CDNrU- • 


_F/A  DRY 
0.084308 


_FJX  WET  .-EQU.  RATIO.-  RPM-I  .-,  _PPM-2 
0.083745  14  2583  2349.5  23;t9.7 


TORQUE- 

144. 13 


J5HP 

64.478 


Ti?T^WE^TTn^^iI:Tn  7 EXHAUST  MOL^.  = 27.343 


EXH^JiTTEi^mY’^^20797  EXHAUST  FLOW  RATE  » 7203.1 


„ ; ~ PART  PEP.  MILLION  WFT 

‘‘_J?EASUREaXnNC.4 .HC  PPM.  - - 

, 1903.5  207. 22 

. jC.C.RREC.T.f.D-CQN.Ca-I.O  W ET  BASIS.— 


PER  CENT 

_CO_HRt. CQ2  DRY. 

8.2592  10.693 

-J...QQ9-1. 9.0749„  


03 

-Q 


_D2  DRY  _ 
0.14309 
0.12144. 


-Jsinx- 


..CD 


= EMISSION  RATE 

,4 ^ EMI  SSIDN  :-MASS/HODE 

« emission  MASS/RATED. HP 

4- _t*CD£.EMlWS.TD._IYCLE  5 


0.51291 
-0.  051290. 


.0.00032057 
.06,. 872.. 


0.17762  36.555 

3.017762-.  3 .6655  ; 

O.OOOlllOl  0.022909 
.J.,%009..  54.546-  — 


-—XAL. FUEL -AIR.  RATIO  - Q..084691...*  llEA5_£UEL_AIR  RATlQ_^-0. 084308. 


.r>!-LF -MfAS.C  CAL.  F/A  PERCENT  * Q.t6 6li?. 


XYL  -TEMP  DEG.F-. ..  CYL-1 
342.46 


EXT  GAS  TEMP  DEG. FFXT-l 
1145.7 


.ENG  I ME  . Cl  L 


EOILT 

187.7C 


DYf'O  COMD. 

INDUCTIDM  AIR — 

HRIF  ICE* AIR 
CELL  TEMP.  =._  85.893 


TPROUi^ 
150. 32 


lAJRTl 
80.619 

TF^'P 

— . 91.909 


..CYLt2-._, 
351. 12 

CYL-3 

353.49 

CYL-4 

357.69 

FXT-2 

-a«34.  no 

EXT -3 
53  8.7-4—- 

EXT-4 
-.656.45 

-.SQILT 

112.87 

. -QILP  - 
72. 339 

_ manifold 

RPM 

??74.4 

CYL.BACK 

IAIPT2- 

— TAIRTI.... 

. .TAIRT2 

00.752 

-53.174 

76.092 

OELTAP 
1. 09A9_ 

PREP 

.35.166.  - 

FLOW 

- 1462  .7  .. 

SExf-l”  SEXT-2 

,1121.4 - 1122. B 


.HEATFR-TEMP.  =-  90.219 


COOLER  TFMP  =- 81. 163. 


: ,,.„n,„  » .T.nc  r...  ...  nfg.  HUM.30»  : 0M_0__»x_5a»^^^ 


fAC  SEXIS 


PBM  C003  ROG  3388 


fNCTMF  TIMING  = 25.0.0S_ 


nEG.-‘ 


nAPnMFTBTr.  PRESSURE  » ?g»2-10- 


RATEO  HP,5_16^._00_ 


HC  RATIO-  2.1250 


rOMR.  A1.R_ 

TEMP 

78.183 

_RR££S ^ 

. 29.215 

CFM 

212.40 

UH.T  rWilH 

941-.44 

6.3669 

14.817 

COMB.  FUEL 

TFMP 

PRESS 

OEMSITY 
L.L.  - 7nn 

turbo  flow 
7 8.3  3 Q 

FLOW  TRON 
73,678 

FPtP 

6,0042 

78. 015_ 

5 « ^ 

_TL0M  

PEL-HUM.  

33.349 

ypMP 

UOEL-HDIUn  . 

__DEUrHaOD_ 

‘47.036 

. 

-C  C£.vl  Nt- ^ 

00.558 

2.9774 

3.8646 

9916.1 

PEL-HUM 

1 

. 2 

humidity 

T h20  vapor 

1.0871 

CORRECTED  HP 
153.83  . 



— — 

33.349 

-*Q> IlZQJ 

RPM-2 

TORQUE 

AMP 

_EA4.JIEL 

EQU.  RAim 

_RPM-l 

F/A  DRY 

2702.8 

281.19 

144, 65 

FVMAIKT  FLOW  RATE  ■ 14180. 

0. 078262 

0.077736 

1.1681 

2701.7 

"vTfT  CnBRECT  ion  factor  = 0.8^662  EXHAUST  MTLE.  WT.  = 27.  021 


_MEASURE.Dl_CONC^ 


PART  PER  HlLLinN  WET 
„HC.  PP“— - MIX  .PP^L 


1401.8 


490.75 


_Ca_DP-t- 

5.7508 

4.a.6fl7. 


PER  CENT 
_C02  0R.Y__ 
12.131 
_L0.270 


_02  DRY  _ 
0.12157 
0.10292 


(J\ 

•Si 


« . EMISSION  RATE 

.t JEKISS  IQM MASS/.«I1DE  

« FMISSIOM  MASS/RATED  HP 

« __!irnF_  EM  Jl5jL/SXCLi_OC.L.E_3_ 


_HC 

0.71365 

.JD.0a356J32_ 

2.2301E-05 

_1..173JL 


_NOX- 


_C0 


0.82813  50.124 

„0.fl041.406 0.  25062. 


2.5879 E-05 
-U7253L 


0.0015664 
3.7294 


.CAL.EUEL  .AIR.  RATIO  = .Q.Q7811.9 MEA5.._ 


FUFL  AIR  RAT  in._=  0 .078262 JDI FF  JiEASiC_£AL^JiA  PERCENT_-  ..0il84??_ 


' 

CYL  TEPP-DEG. 

F CYI  -i 

CYL-2 

CYL-3  _ 

CYL-4  . 





426.15 

436.61 

430.20 

436.52 

« 

EXT  GAS  TEMP 

DFG.F  EXT-l 

EXT- 2 
-454.00 

EXT- 3 
65  5.79  .. 

EXT-4 

1144.2 

SEXT*l 

1356_._2_ 

ScXT“Z 

1351.6 

CTMr.  f MP  n f 1 

FT  ILT 

SOLLX 

niLP 

^manifold. 

prfssurf_=_ 

.20.277 

»« 

180.74 

234.74 

73.551 

>1 

OYMO  cn^'n. 

TORQUE 
279.99 

PPM 

263L.f> 

CYL.BACK 

PRESSURE  = 

29.356 

INRUCT  in.N_ ALB- 


_IA  IRTl. 
77  .962 


I A I P.T2. 
Vb  . 1 83 


TA  IRTl 


-36.616 


ORIFICE*  AIR 
CELL  TEMP.  = .84.463 


TEMP 

89  .8  53. 


OEUTAP 

1.0203. 


ORFP 

55.004. 


_IAIRT2  . 
75.936 

'Tinw"  ” 

1415.4. 


HEA  ter  temp  = 90.  4..2-6. 


C no  L .E  R _ TEMP  = 8 0 ,9.9  5^ 


_N  Ar  t Eii-I-S- EBELIMI  NABy-.PAT.A- 


04/14/76  CADDEII 


RFO  04/14/76  11840; 55. 92 8_ 


FAC  SEX15 


PRM  rOP3  BOG  33B9 


MOPE  = A._00pp_ 


L FANOUT  7S  BTOC  TD  CL  APP 8Q  ngQ,  HUH-gQf,^ 

£>| C-JN E_J TMiMO  = 75.0 0 £3 D£Gji PAROHETRIC  PRES.S.U.S£-_=_2 9 *2,10. 


NO.  SCANS 


»__X-CMa..  AIR. 


..TE.MP. 

78.R81 


.P.dES5_ 

29.-176 


178.69 


nRY'Fl.nW_  VAPOR  FLOW  ■ PRESS  TpTA_L_ 
" 783~.72  ' 5.‘3126 


RATEO  _HP  .!L-  1 60 .00. 
PR! 

14.666 


HC  RATin»  2.1250 


COMB.  FUEL 


TFMP 

__  79.3,67- 


PRESS 

_5,*49J1_ 


DENSITY 

44.665 


TURBO  FLOW  FLOW  TRON  FPIP 

62.413  60.70.5 6,1032. 


..COOLING  ALR. 


. TEMp 

80.937 


UDFI-HOflO  PEi-H.nniL 


2.9046 


3. 9375 


FLOW 

9779.4 


PEL-HUM 

32.334 


PEW-POINT 

46.826 


PFL-HUM 


1 

-32,334.. 


2 ~ HUMIDITY  * H20  VAPOR  CORRECTED  HP 

69.861  4.7ju451_ _L.0896 123 .7Q ^ 


_ENG..„COMD, 


^ It 


F/A  ory  F/A  WFT  EQU.-R.AXLQ — PPM-1  . 

0.077458  0.076936  1.1561  2432.8 


RPMr2 

2434.3 


TORQUE 

258.00 


_BHP 
119. 51 


"wFV'cnRRECTION  factor  =0.85031 


"ill^ZTJrf'MILE.  WT^-27.  886“  e'xhAUST  DENSITY  = 0.072204  EXHAUST  FLOW  RATE  = 11768. 


,^-MEASUPEP  CONC-._ 


PART  PER  MILLION  WET 

HC  PPM  NOX  PPM 

1442.0*  1177.2 


CORRECTED  C3MC.  TO  WET  OASIS. 


_CP_OJLy,. 

5.1761 

4.4013 


PER  CENT 
C02  Dpy_ 
i2.42B 
10.567 


02  DRY„ 

0.20990 

0.17848 


-O 


JdC„ 


EMISSION  RATE  , 

„ £ M I S S I ON. . ..MAS  S/JiaDE— 

:E  MISSION  MASS /RATED  HP 

JMOOE  EMlSt/3LQ*_CyX.L£-R- 


0.60925 
„Q.050m__ 
0.00031732 
_16,XQ1 


NOX  , ■■ 

1.6486 

__0..13735.;__ 
0.30085867 
57.  244 


CO. 

37.605 
_ .3. 1337 
0.019586 
46.633 


-CAL. FUEL  AIR  RAtIO  -=.  a..Q7.723.3._..-..NEAS..*_EU£L...A I R MT  lP-^-Q.077458_PlfF  MEA$.6  CAl.,,,  f/OIg.CJNT^rrO*^^ 


—CYL  TEMP  DEG. E. 


CYL-1 
390.  82 


EXT  GAS  TEMP  DEG.F  EXT-1 
1297.5 


__31GIN£.JHL 

Fynh  cond. 


. ED  ILT  .. 
186.79 

TDRO'15 
. 255.24 


• .J.NnuCT  IPN  -A  IB.. 

~"Fp  fn  c f"  A iF  ~~ 


lA  TRTl 

78  .673 


TEMP 
93  .481 


CYI-? 

£Y.Lz3,..,.. 

—CYL- 4 

■ ' 411.50 

425.22 

423.30 

!;  EXT-2 

-454.00 

EXT- 3 
723-70 

E XT-4 
.,1275.0 

-SOI  LI. 

OUP... 

manifold... 

302.76 

72.335 

R P M 

2367,8 

r.YL.nftCK 

IAIPT2. 

TAIRTl 

TAIRT2 

78,881 

-65.415 

76.099 

PELTAP 

ORFP 

FLOW 

SFXT-l 

_.1308.3-, 


SEXT-2 
1306. 1. 


CELL  TEMP.  =.  84.568 


1.079  6. _55,015 

flfeATFP-lEMP^.  = 90,551 


1454. 5 


COOL  FR  T EMP  ..=  . 80,6 4 0_ 


FUK  PRFLlMINAaV-JiAIil JUt/JA/UL 


CAnOFll  _E£C.  »3 « S I >8-gi- 

HODE  a S.QOOO  NO.  SCANS  » 5 


FAC  SEX15 


pr.M  C003  RPG  3390 


LEAK'OIIT  ?S  R'TDC  TO  r.L  APP  80  OEr,,  HUHjliOg 

FNCl NE  T LM = 7^- OOP  D£Ju — BARQHETKIC  PFgSSU*^E  ° 


^ATEP  HP.«  160.00 


HT.  RATIO*  2.1250 


TFM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

■«  COMB.  AIR  . . 

rt 

I.EMP 

79.623 

P K r a .a 

2».205 

107.97 

467.10 

3.1530  14.468 

CC«B.  FUEL 

TEMP 

PRESS 

DENSITY 
L.L  . c;qa 

TURBO  FLOW 
J9.546 

FLOW  TRON  FPIP 

38.020  6.0675 

^ _ 

,81 . 932 — 

2.ALOU.5tU 

FLOW  

9717.9 

R Ft -HUM  DEW-POINT. 

.•__XC0MNG. 

^TE.MP 

80.655 

UQcL-'HrjDS* 

2.8722 

3.9352 

31.001  46.356 

' 1 

2 

HUMIOITY  * H20  VAPOR 

A7  o 1 .ORB  I 

CORPFCTED  HP 
67.753  

«• 

_ 31.001..  _ 



erui . 0 A rr  n 

PPM-1 

PPM-2  TORQUE 

BHP 

'■__£NG.  C-ONO. 

tf 

F/A  ORY._ 
0. 081396 

r/A  WilJ 

0.080850 

1.2149 

2354.6 

2355.2  145.41 

65.190 

=>  WET  CORRECTION 

FAC^TOP"  = 6. 

B4965  EXHAUST  M3LE.  HT. 

» 27.569 

FXHAUST  density  » 0.071384  EXHAUST  PLUW  c - 

PArT  PER 

MILLION  WET 

0®  Y 

PER  CENT 
C02  ORT 

02  ORV 

<■ jj.EAS'.'RE0  JC0M£^ 

HG  P.f*M  _ 
1871.7 

j PX.Pr..^ 

326.19 

6.7991 
A- 7769 

11.544 

9.B083 

0.13723 

0.11660 

■“  _^ILDBfi£C.IED  CPNC* 

WET_5A.S 

1.2 

Noy 

CO 

^'“'’EMissinr'  rate 

— ..  -1 

nv-  

0.47843 

0.27638 

29.062 
2 • 9967 

.c  EMlSS10E^...MAS5/-MrQE 

EM.ISSinN  MASS/PATEO  HP 



0,000?9902 

0.30017274 

1 1 C 1 c 

0.018664 

44.436 

NOnE.  FMIS.,25TO, 

X 0.081396 

DIFF  MEAS. t CAL.  F/A 

PERCENT  x-0. 21544 

“ CAL.FUEL  AI.R  _R.A.T  1 1'_=.  .U .UOi 

K 

CYL-4 

362.06 

«_..CYL  TEMP  -0 EG. t- 

_ GTL- 1 
348.20 

..  ,._C  YL- 2 

356.85 

360.26 

EXT  GAS  TEMP  DEG.F  FXT-l 

FXT-2 

EXT- 3 

EXT-4 
, 1053.6 

SEXT-l  SEXT-2 

. 1153.  8 . 11,55.7 

„ l'.B5.0 

.-454.Q.0. 

693.96 

Oi  , ' . ' 

HANiFni  n PRFSSURE  * 18.726 

“ ENG  INE.  OIL. . 

t»  ■ 

E3  ILI. 

187.96 

SOI  LI 
200.58 

• 72.407 

... 



- . “*  

nVNO  CONO. 

TORQUE 

RPM 

CYL.8ACK  PRESSURt  = i.'f.oo 



13  5.66  .. 

2 3 U i ■_! ^ 

fAT9T7 

1N0UCTIPM-A18_- 

A 1 K.  ^ 1 

79.4^5 

_I  4, 1 P 12 

79.623 

-51.251 

76.188 

PRIFICF  AIR 
CELL  TE»'P.  =-..94.B?S 


TEMP 

91.00? 


OELTAP 

2.0093 


ORFP 

59.052. 


FLOW 

1964.2 


. M FATFR  TEMP  = 95 . 003  .. 


CPOLER  TEMP.,  =_  81.492,  ... 


tlASA-LEKiS. 


fa:  SEX15 


PGH  cooa 


RDG  3391 


PRFI  IMt  MARY;_  DAI  a 04/14/76 


CApaEJUL 


RFC  04/14/76  Iis50i34.390 


LEANnuT  25  BTOC 

TO  CL  APP 

80  DEG.  HUM=30i: 

MODE  * 3.0000 

NO.  SCANS  =»  5 

pwr, fMP  TfMfNr.  • 

= 75.000 

OFG.  ' ' eAROMETRlC  PRESSURE  » 29,210 

RATED  HP.*  160.00 

HC 

RATIO*  2.1250 

r OMR . AT  Q 

TFMP 

PRESS 

CFM 

.OR.Y  FtaM- 

VAPOR  FLOW  PRESS  TOTAL 

80. 187 

29.228 

213.25 

944  ."90 

6.3692  14.812 

Cn^H.  FUEL 

TEMP 
81  . «>  1 4 

PRESS 
5.45  18 

DENSITY 

44.598 

TURBO  FLOW 
72_.95.Q_ 

FLOW  TRDN  FPIP 

71.182  6.0000 

f rri  TMn  At  R 

TFMP 

UOFI  -Hono 

OFL-HOOD 

FLOW  . 

REL-HUM  DEW-POINT 

• 82.389 

2.9920 

3.7747 

9943.5 

31.114  46.941 

PEL-HUM 

1 

2 HUMIDITY 

sn.141  47.184 

* H20  VAPOR  CORRECTED  HP 
1 .0835  156.17 

- 

F/ A DRY 

F/A  WFT 

FOU.  PATIO 

RPM-1 

RPM-7  TORQUE 

RHP 

0.075333 

0.074828 

1.1244 

2706.4 

2707.1  284.54 

146. 

63 

WET  CORRECTION 

FAGTnp  = 0. 

33363  EXHAUST  MOLF.  WT. 

= 28.062 

EXHAUST  DENSITY  = 0.072658 

EXHAUST  FLOW  RATE 

* 14072. 

MCARiirfFD  rnwr.. 

PART  PER 
wr  PPM. 

MILLION  WET 
vinx  PPM 

n DRY 

PER  CENT 
C02  ORY 

02  PRY 

t/1 

-O 

ropRFrTpn  nNir 

1397.7  560.44 

. rn  wFT  BASIS 

5,7018 

4.7532 

12.162 

10.139 

0.10655 

0.088823 

~o 

HE. 

MOX 

CO 

BHlSSim  RATE 

CyicetHM  MACC/MOnF 

0.70612 

n.nn35306 

0.93849 
0-00 46924 

48.560 
0.  24280 

EMISSION  HASS/RATED  HP 
MpnF  CMtc-/cTn.  rvn  f 3t 

2.2066E-05 

1.1614 

2.9328E-05 

1.9552 

0.0015175 

3.6131 

r»<  CIICI  «TO  DATTn  - n_07B440  MPA':.  FIIFt  AIR  RATIO 

= 0.075333 

DIFF  MEAS.t  CAL.  F/A 

PERCENT 

* 4.4292 

rvi  -7 

C.YL-3 

CYL-4 

- All. 30 

424.08 

422.07 

421.37 

E".T  GAS  TEMP  DEG.F  EXT-l 
1 1 in  .4 

EXT- 2 
-454.00 

FXT-3 

730.00 

FXT-4 

1301.5 

SEXT-1  SEXT-2 

1334.9  1329.7  _ 

FMTt  IMF  DTI 

FT  TLT 

son  T 

niLo 

MANIFOID  PRESSURE  = 28.327 

_o9 

188.70 

208.45 

74.235 

»Tl  O 

OYNO  COND. 

TOPOUE 

RPM 

CYL.BACK  PRESSURE  = 29.336 

O 9 

IMP  T1 

lA  IPT7 

Ti\TRTl 

IAIRT2  . 

— 

79  .940 

30.187 

-28.961 

75.945 

K ^ - 

■ nciFlCF  *AIR 

temp 
91 .700 

OELTAP 
1 ,07  50  

ORFP 
55.33?  .. 

FLOW 

1449.8 

.. 

— ■■ 

a ® 

“ SB  — 

.CELL  TEMP.  = . 

06. 094 

HEATEP  TEMP 

= 93. 140  . 

rnni  FB  TFMP  = 79.376 

\ 


pure  PRFLI»<imRV-flAJA- 


_CAJD13m 


I FAI-'OIIT  ?S  nme  TO  Cl  APP  B3  PP^»«  H0M=?Qt_ 
_E^<aNE_IJLMa?tG_^^^QQC_^ __EA^ET1L!L_P^B-1SUR^^ 


_R£C_03/  14/  76_.l  1i5As_2,^»224_ 

MODE  = 4.0000 N0.*_SCAN5-“_L 


FAC  SEX15 


PGM  COO'?  PPG  3392 


RATED  HP.*_16P_.PJ)_ 


HC  RATID»  2.1250 


TFMP 


80.655 


_PRES.S_ 

29.162 


CFM 


178.41 


DRY  FLCW. 
782.89 


VAP0R_._FLPW 

5.3050 


PRESS  total. 
14.666 


C0^'B.  FUEL 


TEMP 

_a2,..6JLfL 


PRESS 
_5j  ASM- 


PENS  ITY 
_&4..S80_ 


TURBO  FLOW 
J50.361 


FLOW  TRON 
S'}.  472 


FPIP 

5.0579 


_CQI!UIbiG-Alft- 


_JEHP- 

82.873 


_UD.EL--rHC.D-D- 

2.9851 


_DEL-H0DJL 

3.8029 


FLOW 

9930.6 


RFL-MUM, 

30.499 


DEW-POINT. 

'46.816 


R el-hum; 


i 

-30..4S9- 


2 

_M.l2.6P_ 


HUMIDITY 

__41.A33__ 


% H20  VAPOR  CORRECTED  HP 


.1.0892_ 


-EMGji—CflKD-..- 


_E/A-P.RY_ 

0.075965 


F/A  WET 


WET  correction  FACTOR  = 0.84197 


0.075453  1.1338 

EXHAUST  MOLE. 


JEQU.  RATIO  RPH-1 
2432  .9 


.123.64 

RPM-2  _ 
2433.3 


_TOROUF 

257.37 


J9HP 

1T9.22 


WT.  = 28.009 


"exhaust  OE'nSITY  = 0.072522  EXHAUST  ELOM  RATE  * 11688. 


PART  PER  MILLION  WET 
measured  roMr.  hC  PPM NOX  PPM 


CD  DRY 


1463.4 

CORRFrTPD  CONC.  TO  W ET.  BASJ.^ 


U77.2 


5.258A 
4.  42  74 


PER  CENT 
_C02.DRY_ 
12.4'a8 
10.4BI 


02_0RY_ 


0.18660 

0.15711 


O 

~XJ~ 


HC 


-NDX_ 


CO 


F.MISSION  RATE 
_EMl  S S I OK— MAS  S/ilOOE_— __ 
EMISSION  MASS/RATED  HP 
MPDE  EV 


0.61408 

_0-.05-UJ.i- 


1.6374 

__0 .1364.5- 


0.00031983 
16.833 


0.00005282 
56.854 


3 7.57  0 
3. 1308  __ 
0.019568 
46.590 


--C  AL.-FPEL-- A J R_-P.A-T  LD-_=_0..,Ql'IM-i. 


_-NEAS^__FUE.L.,AIRJl.ATJO_f_  ^PIF^EAS_._C.CA.L  ._F/A_P..ER«N^^ 


^CXL_.t£MP_DEG.*.E— __ 

-CYLrrL 

392.70 

r.YL-2 

413.12 

r.YL-3 

425.97 

CYL-4  .. 
4*23  .74 

EXT  gas  temp  deg. 

F EXT-1 

EXT-^2 

EXT-3 

.np 

EXT- 4 SEXT-l 

1718.0  .1297.1 

SEXT-2 

1294.4 

j 

: — — — - 

_L32-4.8 

_MANIFnLO._PRESSURF  = 

1 07 

FO  ILT 

SPILT 

niLP  

' 

187,07 

178.73 

72.611 

PYNO  CONO. 

To  ROUE 

RPM 

OCI  Tl  0 

CYL.BACK  PRESSURE  = 

29.298 

t 

LN.EU.C1I0N-  .A.1.P 

__IA  IR.T’ - 

80 .452 

IAIF.TZ_ 

80.655 

la  IS  1 i ...  . 
72.612 

"■■"75.806 

ORIFICE  AIR 

TEMP 

DELTA? 

Rt;  1 

FLOW 

1438.7 

i 

CELL  TE"P..  --.a6-. 

_ .92.083 

,935  

-_1  • 0 ‘19.1_ 

-HE.A-T.ER_ 

TEMP  = 9l.aOL_ 

C5P  LE  R_  TE.MP...^ 

81.128 



— 

PRfLI M I N AAV  .J3A.TA 


PGW  C003 


PPG  3393 


fASA=-L£«I5. 


■JCADPELJ- 


R^P_.QA/J 


FAC  SEXIS 


MODE  » 5.oqoo_ 


« I FANOUT  2 5 flfpc  TCI .C.t„JLP-P-— 5.0  ?Ei?t  HUM=^QJ 

% 

" FMrTNF  T mmr.  = ?«i.p.vn  PFG.  BAHnt1EmC-.gR£5Si>B£_» ..2.9.2,30 .. 


NO«  SCANS 


. B AT.ED  .HP, »_l„6P  ,PP_ 


HC  RATIO*  2.1250 


:C.1B,._A1R_ 


JTEMP- 

78.262 


_P5FSS- 


...GfJL 


29.234 


107. 46 


ORV-.  Fiaw^ yAPJ3R_FLI3M  ..JPBE.5S  TOTAl — 

465.36  3.1458  14.469 


COMB.  FUFL 
• CDOUNO  ALR 


TEMP  PRESS 

02.556  5. 6052- 


TEMP,,.  „ 
79.905 


_UOEL=HQDiI- 

2.8871 


PENS ITY 
_44.5,8l_. 

_DEL-.Hr!D(}. 

3.8049 


TURBO  FLOW  FLOW  TRON 
___  40.959  38,344 


.FLOW 

9746.3 


R EL -HUM 
32.468 


FPIP 

.6,0777 

_DEW-POINT_ 

46.396 


REL-HUM 
-E  MC,.,  CONO..- 


32.468 


2 

-.65.0.60- 


HUMiniTV  % H20  VAPOR  CORRECTED  HP 
47.320 1,0866 67.328  


-F/  A .DRY  E/jA.WEI_ 

0.082397  0.081843  1.2293 


EOU  . .RATHL-RPR'-l 
2350.1 


RPM-2  - 
2350.9 


TORQUE 

145.01 


BHP 

64.885 


WET  CORRECTION  F* '-TOR  = 0.85296  EXHAUST  MOL  E.  WT.  = 27.491 


EXHAUST  OEMSITY  * 0.07ll80  EXHAUST  FLOW  RATE  * 7120.6 


MEA  SUR  E 0 C CMC.. 


PART  PER  MILLION  WRT 
HC  PPM  ..  :_tia)L_RPM_- 
1883.2  309.93 


^ rORRECTEf)  CONC.  TO  WET. .BAS IS..: 


-CO-ORY- 

6.8773 

_5.e6  61_ 


PER  CENT 
C02  ORV 
' 11.544 


02  .DRY. 


6^ 

O 


0.13761 
9.  8469 ^0,,.117.38_ 


'Vmtssion  rate 

-EMISSION  - MASS/MPOE 


.HC— 


0.48140 
_ ,J0.04814Q- 


EMtSSION  MASS/RATEP  HP  0.00030087 

» MPPE  EMISj/SlP._CyCLF_T.  ^1.5,835 


-NOX  , . 

0,26262 

,._0,026262_.. 

0.00016414 
10.942  


.cn 


30.325 

3.0325  

0.018953 
45.126  


CAL  •FUEL  AIR, RATIO  = 0.081352-^  HEAS.  .FUE.L-A!R  PATIO. = 0.082397 


OlFF  MEAS.t  .CAL.  F/A  PERCENT  .»-l.2677_ 


CYL-l  ... 
33  7.  87 

CVI  -? 

CYL-3 

CYL-4  . , „ 

,,  ..... 

" C YL  1 trr  -UcU.C— ^ 

346.25 

349.09 

342.01 

;;  EXT  GAS  TEMP  PEG. 

F EXT-1 
.1143,1 

EniLT 

187.96 

EXT-2 
-454.  0J2. 

EXT-3 

730.42 

EXT- 4 SEXT-1 

981.40  ll06,_4-_ 

SEXT-2 

l,107..0-__- 

tr 

‘•—ENGINE  OIL  

u 

. SPILT-.. 
204.61 

- .niLP 

72.339 

MANIFOLD  PRESSURE  =_ 

18.643, 

DYNP  CONP. 

TPPOUF 
134.0?  .. 

la IPTl 
73.086 

RP  M 

229? 

CYl.BACk  PRESSURE  = 

29.n7 

..  INPt.CT  !PN  Al,R 

lAIPt? 

70.262 

- TAI3T1. 

8i.l52 

TAIRT2 

75.677 

o'”  'PRIFICF  AIR 

TEMP 

09.713 

PELTAP 
. l?P408„ 

PREP 

55.197 

FLOW 

1429.5 

__  

CELL  TEMP.  = 84. 

331 

heater 

temp  = 92.347 

COOLER  temp  = 

79.246 

Q >T> 


■■  MaSA-LEH 


" r.nvB.  JLLB 


COf*B.  FUFL 


MDGLmG-Al 


>.  EL-HUM 


E.MG..,  XONJ 


JM^Qt 


JTEKE 

79.128 


TEME 

! 81.6A1 


29.2A1 

PRESS 


FT  t REX  0A/IA/T6  l2:Q7;?;i«925_ 
MPOE  - 3.0000  NO.  SCANS  «_  5_ 


FAC  SEXIS 


PGM  C003 


RDG  339» 


^ARPMPT^ir-  PRESSURE  29.290. 


R ATED  H P .»  I&O.OO 


HC  RATIO*  2.1250 


211.31 

DENSITY 
44. S92 


PRY  W nw  VAPOR  FLOW PRESS  TOTAL. 

938..09  6.4186  14.833 

TURBO  FLOM  FLOW  TRON  FPIP 

_7Q.45,8 _69,142. 6,.08ia.__ 


.32.738— 

_F7A  JIRY— 
0.  073705 


UD  ELrHnno nEJL-Hm! 

2.8799  3.  8544 

" 2 ” HUMIDITY 

0.  65  006— ^7.  9 9 5_ 


FLOW 

9732.6 


R EL -HUM. 
32.738 


PEW-P0INT_ 

47.371 


!!  H2b.  VAPOR  CORRECTED  HP 
_1.0998 154.07 


_E6A_HEI_ 

0.073204 


FOI).  RATIO PPM-l, RPM-2  _ 

1.1001  2695.2  2696.4 


_rORQUE 

282.29 


144. 87 


WET  CORRECTION  FACTOR  = 0.83751 


EXHAUST  MOLE.  WT ' 2i7li1T ^XHAUST  DENSITY  -•  0.073012  EXHAUST  FLOW  RATE  - 13883. 


Jl£ASUP.ED_CQN£ 


“part  per  MILLION  WET 
_HC  PP»*  NOX  PPM — 


12  50.9 


726. 13 


4.5036 

3.^77JJ. 


PER  CENT 
_CQ2.0RY_ 
12.873 
_10.781. 


02  DRY 
b.lOSol 
0.  0909« 


EMISSION  RATE 

.c E .H 1 S S I Oi: M A S S/JIODE 

O ■*  EMISSION  MASS/RATED  HP 

“ ^M_CQE_EM.lW.SXEl._CY.CL.E_i 


0.62347  1.1996  38.017 

0 -00  31174  0.3059987 0 . 190P8_ 

1.9484E-05  3.7489E-05  0.0011880 

1.0254  2.4993  2.8286 


..T,o.  0.07.020  n|fF 


..C.YL.  .TEMP_T!,EG..F_ 


.CYL-1-- 

436.69 


EXT  GAS  TEMP  DEG. F EXT-1 
13  80.1- 


E.E.aiNE-J 


DYND  COND. 


-.1 NDUCJ- 


DRIFIfE .AIR 


^EO  ILX— 
188.79 

TO roue 
775.65 

_IA  IPTL- 
7R. 87? 

“temp 

91 .24  7 _ 


_CYLn2_ 

446.43 

EXT-2 

-454.00 


215.20 


..IA.IP_T2_ 

79.178 

“(Teltad" 

2.9940_ 


_CYL-3_ 

438.39 

EXT- 3 
895.05 

-J3JUP 

73.483 


-46.664 

drfr 

54.833 


_tYL-4 

449.16 

EXT-T“ 

1305.9 


SEXT-1 

1381.9_ 


SEXT-2 

1376_.9_ 


_M  AN  1 EnLlLiROSURE_£_ie._252 
TyU  e A CK  P RESSURE  = 29.418 


1A1RT2  _ 
75.595 


FLOW 
2370. 5„ 


...CELL  TEMP..  =-.-5.6.-523 


. HFATCP  TEMP  - 9Q.e34. 


C;0QLEa-TEMP-=_80,.Q36-: 


to  a 


'•  MASA-I  Fi;T<;  ppei  IMl  NARY  DATA  OA/ lA/76  CADPeil RFC  04/lA^/76  12tlQi40.929  fAC__SJX  15 PG»<  .CQOl. 

= iFANmiT  ?•>  BTn'r  Tn  n app  ao  ncG.  hum=30T  ^ ncoe  = 4 .^pp no.  scans  » 5 

..  FAFINF  TTMlNr.  « ?5.QOQ  PPG.  ' ' BARQMETUC  PRESSUPF  = 2%Z^Q AATEP„HP.^,_l60tg0 HO.AT I Qa... 2« 


n 

rnMR.  air 

TFMP 

PRESS 

CFM 

DR5L.JFLPW 

VAPOR  FLOW 

PRESS  TOTAL 

tt 

79.587 

29.?60 

180.59 

793.‘'66 

5.5158 

15.673 

11 

COMB.  FUEL 

TFMP 

fl?.979 

PRESS 
5. 5825 

DENSITY 

55.570 

TURBO  FLOW 
60.525 

FLOW  TRON 
57.777 

FPIP 

6.0597 

•V 

rnPi  INC.  AtR 

, TEMP 

IIDEI  -HOOD 

DEL-HOOD 

FLOW 

REL-HUM 

OEH-POINT 

—f * 

' Rl.049 

2.9123 

3. 8577 

9795.0 

31.821 

57.016 

•• 

R EL-HIJM 

1 

Tl.flRl 

2 

61.816 

HUMIDITY 

57.758 

* H20  VAPOR 
J..0967 

CORRECTED  HP 
125.35 

FNr:.  rnMD. 

F/A  DRY 

F/A  WFT 

EOU.  RATIO  RPM-l 

RPM-2 

TORQUE 

BHP 

•> 

0.072798 

0.072305 

1.0865 

2533.1 

2533.5 

259.11 

120.05 

WET  CnRRFCTION 

FACTTIR  = 0. 

83956  EXHAUST  MOLE.  HJ. 

* 28.275 

EXHAUST  DENSITY  « 0.073211  EXHAUST  FLOW 

RATE  ■ 11703. 

t, 

MFASURfn  cnNr. 

PART  PER 
HG  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  ORY 

€T' 

O 

” 

CORRECTED  CONC 

1103.0  1596.0 

. TO  WFT  BASIS 

5.2705 

3.5916 

12.858 

10.795 

0.28003 

0.23507 

L*/ 

K 

■X 

Hr. 

MOX 

r.n 

EMISSION  RATE 
FMisirnN  mass/Modf 

0.597C6 

O.OAt4‘>2 

2.0036 

0.17363 

30.518 

2.5531 

Af 

•< 

lEMISSIOM  hass/rated  HP 
MrnF  FMic./cTn.  cvclf  * 

0.00025889 

13.626 

0.0010852 

72.358 

0.015895 

37.855 

U 

IFAI  FilFl  AIR  RATIO  i:  O-flTSDSA  MFAS.  FllFl  AIR  RATIO 

= 0.072798 

OIFF  MEAS 

.C  CAL.  F/A 

PERCENT  * 3.0989 

rvi  TFMP  nfCf^F 

CYLrl 

r.YI  -2 

C¥L-1^  , 

CYL-5 

• 

500.71 

516,95 

525.  11 

523.05 

EXT  r,AS  temp  DEG.F  FXT-1 
iRio.q 

EXT-2 

-555.00 

EXT- 3 
_J.92,  55 

EXT -5 
1251.7 

SEXT-1 

1335.1 

SEXT-2 

1333.0 

u 

in 

FNOIMF  oil 

FOM  T 

son  T 

OILP 

MANIFOID  PRESSURE  = 27. 

301 

188.59 

307.32 

72.763 

OYNOlCPND. 

TORQUE 

251.17 

RPM 

2373.1 

CYL. BACK  PRESSURE  = 29. 

336 

•• 

T^PllrTfnN  ATfi 

lA IRTl 

IAIP.T2 

TA  TRTl 

TAIRT2 

• 

79.359 

79.587 

-38.535 

75.383 

ORIFICE  AIR 

TEMP 

92.065 

DELTAP 
0. 089509 

PRFP 

55.035 

FLOW 

318.03 

_ CELL  TEMP.  = 

86.733 

HFAT  PP  T EMp 

=91.062 

COOLER  TEMP  = 80. 

215. 

LHASArLEW 

■ LEAMilUJ_.2 


CnHB>_AlR : J£«P W 

80.A16  Z‘ 

COMB.  FUEL  TEMP  ~ ^ 

5 

CODL1MC-A.IR. LTEMP Ul 

/ 82.293  2 

P EL-HUM  1 

^ „ 30.A13 —6 

EHG..COWD.. P./A  DRY F- 

0.078602  0 

wi'T~ePRPECTinN  factor  = 0.85  270 


£S.LSS_ 

29.241 


PRESS 


_CEM 

107.35 

DENSITY 

A4.5_Q6_ 


J REL0A/lft/J6_J211its21*4B  

tPDE  « 5 .0000 NO.  SCANS  * 5 

:SHRF  « 29.240. EATEO. JIP.  »._1AQ«J0_ 

_P.RY_F_LOH VAPOR  FtOW PRESS..  TOTAL. 

465..30  3.1594  14.482 

TURBO  FLOW  FLOW  TRON  FPIP 

_37,978  36..57,4 6.1  IS? 


FAC  SEX  15 PGM  CQ03 

HC  RATIO*  2.1250 


_TEMP 

I 82.293 


. .30  .413 


UDELr:UQGD DEL.rWCOQ FLOW 

2.9264  3.7573  9820.6 


REL-HUM. 

30.413 


DEW-PO.INT.. 

'46.536 


_F/A  DRY  . 
0.078602 


2 

.62.172 

0.078072 


HUMIDITY  * H20  VAPOR  CORRECTED  HP 
.47,529 1.0914  67.643 


_EQU..  RA-T.L0_RPM-1 
1.1732  2351.7 


RPM-2 

2352.6 


TORQUE 

i45.2l 


BHP 

65.019 


EXHAUST  mole.  VtT~=~27.79T~  EXHAUST  DENSITY  - 0.071963  EXHAU.T  FLOW  RATE  - 7018. 


_MEA.SUREO..CO.NC.*_ HC  PPM 

1606.4' 

_Ci3RP  EC  IEtl.C-ON.C....J£! . W FT  j\  AS  .1 


PART  PFP  million  WFT 

HC  PPM  MDx  PPM  cn..nRY- 

1606.4  552.21  5.2444 

) WFT  BASIS R*47.19_ 


PER  CENT 

C02  DRY .02  DRY_ 

12.458  0.15384 

.10.623  .0.1311JL 


EMlSSIf’N  RATE 
FMlSSiON  MASS/MQDE 
EMISSION  MASS/RATED  HP 
KpnF  EMI  §. /STn.__C.YCLf 


HC NOX,  ... - .cn  

0,40472  0.45118  22.785 

0.04C471 ,_P.04611B  . ..  2.2785 

0.00025295  0.00028824  0.014240 

13.313 19.216 33.906 


_GAL..FUEL  AIP  BAIin  = 0.077593...  ...MEAS,_Fy£L..  AI  R .RATin„=  0.  078602. 


PIFF  HEAS.C  CAL.  F7A  PERCENT 


[ _.CYL  TEMP  DEG, 

E ..  CYL-1. 
352.29 

CYLr2  

357.50 

. CYU-3...  . 
362. 42 

CYL-4 

359.69 

EXT  GAS  TEMP 

DEG If  ext-T 

~ fx't-2 

~EXT-3 

EXT -4 

960.35 

..  __-454.Q0 

_958.46- 

1039.7  

’ ENGINE 

EOILT- 

188.11 

SOIUL 

245.40 

_.C!IUP- 

72.151 

MANIFOLD.  P 

SEXT-1 

1164.1 


SEXT-2 

L165,6_ 


DYNO  CPNO. 
.JNlVUCTfCN  AIR 

’"ppTeicf  air 


TORQUE  RPM 

. 138,96...  .....  2301.. 


lAIRTl. 
80. 240 


_ _ 92.  a«)L.^ 

CELL  TEMP.  =,._flI.127 


.1AIPT2 

80.416 

'deltap 

0.  07840J_ 


__IA.IRT1- 

-100.03 

np.Fp"”~ 

55.082. 


CYL.BACK  PRESSURE  « 29.309 


TAIRT2 

75.659 

~FLOH 

286.33 


. ..  he  AT.  F8_XEMP_  = .2L..15J2__ 


r.nni  FR  TEMP  « 80.2T6_ 


EMG..COKQ^_ F/A  DRY ^.ZA.  HE.I Et>U.  JtALIJ3_PPM-l __.RPM-2  TORQUE___BW» 

<.  0.074726  0.074220  1.1153  2697.9  2698.8  284.78  146.29 


WET  CORRECT lOM 

FACTOR  = 0.84256  EXHAUST  MOLE. 

WT.  = 28.112 

EXHAUST  DENSITY  « 0.072790 

EXHAUST  FLOW  RATE  « 14006. 

r 

t*  MPA^iiQpn  rriNf:. 

PART  PER  MILLIOM  WET 
HC  PPM  NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

C> 

1262.1  822.52 

4.4970 

12.892 

0.11931 

L/| 

■'  ffioppf  Tfp  rnMCi 

. TO  WET  BASIS 

3.7890 

10.862 

0.10053 

HC 

_MOX 

CO 

•iviSSION  RATE  0.63464  1.3709  38.529  \ 

.EMISS  I0h!_..MAS5/i!I30E 0.  0031732  0.  006854.7__,0. 19265.  

EMISSJnN  MASS/RATED  HP  1.9832E-05  4.2842E-05  0.0012040 

« wrOE  FMl  S. /STO.;  CYCLE  t L ,04 3J 2.*,3,56.l — Z • 866 8 


^ 'V—iMSAr 


_DA1A: 


CAOnClI 


fAC  SEX 15 


PGM  COOS 


ROG  3398 


64 

LEAMnUT  25  Bt6c 

TO  CL  APR  80 

DEG.  HUM=3  0i; 

MODE  * 4-0000 

NO.  SCANS  - 5 

- 

;: 

FMGINE  TIMING  = 

: P5.300 

. 4 

OFG. 

BARQMETllC^PRESSURE  = 29.240  RATED  HP.*  160.00 

HC  RATIO*  2 

.1250 

9f 

CfiMP,  AIR 

TFMP 

PQFSC 

CFM 

DRY- EL  OH. 

VAPOR  FLOW 

PRESS  TOTAL 

- 

78.015 

29.252 

180.81 

795.85 

5.4257 

14.699 

iS 

l« 

cnr’P.  FUEL 

TEMP 

JB2-02.9.: 

PRESS 

5.4923 

DENSITY  - 
4A.595 

TURBO  FLOW 
61.281 

FLOW  IRON 
58.932 

FPIP 
6. 0696 

iK 

iCOOL IMG  AIR 

1 TPMp 

UDELrHQQD DEL-HOOD 

FLOW  . . 

RFL-HUM 

DEW-POINT 

80.43A 

2.9015 

3.8688 

9773.6 

33.534 

47.036 

1> 

RFL-HUM 

1 

33.51A^  . 

2 

_ 69.86.9 

HUMIDITY 

47.723 

X H20  VAPOR  CORRECTED  HP 
_1.0959  . 123.62  

: 

ENG-  rOMO. 

F/A  DRY 

E.ZA  WET 

EQU.  RATIO 

RPH-l  ..  . _ 

RPM-2 

TORQUE 

BHP 

“ 

■; 

0,07A049 

0.073548 

1.1052 

2432,3 

2432.7 

258.13 

119.54 

WET  CORRECT ^O^f 

FACTTP  = 0.84498  EXHAUST  MOLE.  HT. 

= 28.159 

FXHAJST 

DENSITY  * 0,072937  EXHAUST 

FLOW  RATE  ■ 11793. 

mEASURED,C1]!s!CU- 

PART  PER  MILLION  WET 
Hr  PPM  NOX  PPM 

_f 0 DRV 

PER  CENT 
C02  ORY 

02  DRY 

O 

- 

' 

iCOPRFCTFD  COMC. 

1181.7 

TO  WET  BASIS 

1497.3 

4.3035 

3.6364 

12.938 

10.933 

0.30255 

0.25565 

fC 

...HC,.,  . 

NOX 

cn  „ . 

lEMISSIOM  RATE 
EMISSION  ..  MASS/**nDE 

0.50034 

0.Q41695 

2.1015 
Qt  l75.L2  . 

31.136 

.2.5945. 

EMISSION  MASS/RATED  HP 
MTOE  EMI  S.ySTn.CYCLF  _r 

0.00026059 

13.715 

0.0010945 

72.968 

0.015215 

38.611 

CAt.FllEi  AIR  PATIO  = 0.07497?  MEAS. 

FUEL  AIR  RATIO 

= 0.074049 

1 

niFF  MEAS.S  CAL.  F/A  PERCENT  ■ 1.2528 

_!£.yL  ,TEMP_  DEG.F,. 

. CYL-L... 

..CYL-2-. 

_C.YL-3  . 

CYL-4 

- 

* 

397.21 

417.09 

422.05 

426. 18 

FXT  GAS  TEMP  DEG.F  EXT-1 

EXT-2 

-454.00 

EXT-3 

_1166.2 

FXT-4 
1375. 5 

SEXT-1 

1331.0 

SEXT-2 

1329.0 

£AJQINE_I!IL 

EOILT 

SOILT 

niLP 

MANIFOLD  PRESSURE  » 27 

.420 

187.32 

1 90. 44 

72.955 

DYNO  COND. 

torque 

255. 84 

RPM 

2364,9 

CYL.BACX  PRESSURE  * 29 

.348 

INOUCTICN  AIR 

__JAIRI1 

lAfRT2 

TAIRTl 

TA1RT2 

77.732 

73.015 

-31.446 

75.362 

, 

ORIFICE  AIR 

TFMP 

. 91 .404 

DELTAP 

1.0372 

OREP 

55.064 

FLOW 

1424.9 

..CELL  TENP.  - .,85-^28B  

HEATER,  temp 

_=  ..91,794-.  . 

COOLER 

TEMP  = 79 

.7L6 

- 

NACfl-iFwic  PRFl  IM!NARy_-D.AI.A- Q^/l<V/7fe  CAODEIJ- 


HOOE 


\ Fa^'nllT  RTnr.  TO  rt  APP  80_PEQi 

wTMr.  » ?S.OOQ  DEfij BAPQ>^ETRIC  PRESSURE  25-*2A0 


RFC  OA/lA/76  12;27yn.7g3_ 
5.0000_ NO.  SCANS  » 5 


FAC  SEXIS 


PGM  COO 3 


RDG  3399 


RATED  HP.=  160.00, 


Hr  RATIO*  2.1250 


-COMB.  AIR- 


TFMP 


JgRESS- 


CFM., 


79.08'. 


29.236 


107.43 


r>RV  FLOW  VAPOR  FLOW  PRESS  TOTAL 

465.16  3.1735  14.471 


CCPB.  FUEL 


TEMP 

_.84..79X- 


PP.ESS 

_5^6jOja2_ 


DENSITY 


TURBO  FLOW  FIOM  TRON  FPIP 

_3  9 j 1.4 1 36 .5 29 6 , 0 855, 


:C01ING .ALfiL 


_TEMP_ 

80.937 


2.8517 


3.8215 


Flow  ... 

9678,9 


R EL-HUM. 
31.896 


_DEW-P01NX 

46.641 


RFL-HUM 

1 

2 

^ n . 7 1 4 

HUMIDITY  1 

47.757 

? H20  VAPOR 
J.,.09.67 

CORPECTEO 
,66,631.^ 

HP 

Jl  a.DIUI 

P/A  VJPT 

FQII.  RATIO 

.R.BM-1 

..RPH-2  

TORQUE 

BHP 

lNG  «_  X.QfclD.«. — 

0.078530 

0.077998 

1.1721 

2351.6 

2352.5 

143.25 

64.139 

1 

WET  CORRECT  I ON 

FACTOR  .=  0. 

85368  EXHAUST  MILE.  WT. 

*27.799 

EXHAUST 

DENSITY  » 

0*071970  EXHAUST  rLuw  RATt  » rui.^*i 

PART  PER 

MILLION  WET 

PER  CENT 
rn2  HRV 

02  DRY 

o 

MEASURED  .CON 

, HC  . PPM 

1280.0 

^n.qa.  ppr 

545.97 

Itll—  

5.233A 

4.4470 

12.494 

10.666 

0.17308 

0.14775 

'si 

finpRECTED  CQNC, 

. TO  WET  BAS. 

LS — 

MOV 

CO 

i 

EMISSION  RATE 

' . — 

nC 

0.32232  ' 

0.^5571 

A A4PP7I 

22.620 

2..267Q 

* 

FMfSSinM  .HASS/ilQDt  - 
EMISSION  MASS/RATFO  HP 
MOPE  FMIS./STD.  CYCLE.  S 

Q»Q3ZZ3^ 

0.00020145 

10.603 

0.00028482 

18«.988 

0.014137 

33 .660 .„. 



j;Al.FUFL.AIR.BAIia-sX^72(J---J1EAS.._EU£L-M^^ 


_i:yL  TEMP..OEG.X 


_£NGmLI3lL. 


DYMO  Cnf'O. 


.INDUCT lOM  AIR 
"orifTcf  Air 


CYfJ 

345.41 

„JiyL-  2 

351.79 

CY_Lr3 

353.40 

CYL-4  

353.95 

: Fxf-l 

EXT- 2 

EXT-3 

F.XT-4  SFXT-1 

1077.3  1147.4 

SEXT-2 

1148.5 

,1314.9_ 

_.r.454»CQ- 

X 

Mamtfoio  pressure  = 

18.639 

ED ILt 

108.04 

SOI. LX 

234.80 

ULLr. .. . 

72.575 

TflPOLtF 

RPM 

" CYL.BACK  pressure  = 

29.299 

.147  .7,2 

22871.'’ 

XAIRT?  ...„ 

75.776 

lAIPTl 

78.863 

..  IAIPT2 

79.084 

T A J R T 1 
-83.186 

TEMP 
92 .318 

DFLTAP 

0.050505 

ORFP 

55.078 

FLOW 

198.53  . . , 



_ 



CELL  TE^'P.  = 86.050 


HEATFP  .TEH.P  .=  92.002 


COOLFR  TEMP.=  80.649. 


" tiA-SAril 


FAC  SEX15 


PG*I  C003 


j!_.3^J)JIOOL 


iOU_JS£L4N.S 


ENGIN£_I.ltL'tG_=-23»JlXJ  Q: 


LP_E5SURE,  = RATED  HP.=  160«00 HC _ RAT IO=__2..l.2M_ 


-__awe._A.iB_- 


Comb,  fufl 


_COaLUiG__Al 


R EL-HUM 


" _EJ':G_CGtlD. 


-TEMBL 

80.108 


TEMP 

; 82.697 


.30.asi 

_E/A  .Dkt._ 
0.070126 


29.231 

PRESS 

__5.A99La. 


211.56 

OEMS  ITY 
_66.5J.2_ 


_UDEL:r-H00n DEL-HDOD... 

2.9967  3.8087 


_ORY_FLOM yAP3.R_FL0rt  -PRESS.,  TO-TAL. 

960.21  6.1139  16.835 

~njRBO  Tlow  r^orTtron  fpip 

_68.122 J65.93I ^6.0399  

_FL0W  REL-HU'4 0EH-P01NT._. 

9952.2  30.151  66.060 


2 

=.7.JD707 

-E/A..WFT  .. 
0.069671 


HUMIOITV 

_65.5ia_ 


3!  H2Q  VAPOR  CORRECTED  H> 
.1.0653 156.27 


EQU.  .R.ATJQ—RPM-1 RPM-2 TORQUE 0HP 

1.0'.66  2695.6  2697.5  282.60  166.93 


WET  correction  FACTOR  s 0.83861 


EXHAUST  MOLE.  WT.  « 28.506 


exhaust  OEyslTY  =~0. 073808  EXHAUST  FLOW  RATE  ■ 13716. 


MEASURFr  CONC. HC  PPM 

^ nc  1098.7 

V CPBRFCTFP  CONC.  TO  WET..J3AS 

K 

, S 

“ ^ 

EHISSIOM  PATF 

E Ml  SSI  ON- ..  MASS/«ODE 

\J  “ EMISSION  MASS/RATED  HP 

“ ;MCD  E-  EMlS*/5.'LD_C-YCUE_i 


PART  PER  MILLION  WET 
HC  PPM .NOX_P-R.M._ 


1367.6 


PFR  CENT 

CO  DRY- ^C02  DRY n2..0RY__ 

2.8866  13.716  0.17018 

2.6190. 11.503  0.16271_ 


_HC NQX CO  

0.56096  2.1991  26.086 

-O.OQZTOkfl Q.31Q995 0.12063.  _ 

1.6905F-05  6.8722E-05  0.00075268 

_0,.8S3L1& 6l._55L6! 1.  7921. 


.CAL.FUEL  AIR-  RATI  D_=  .0.07.2508 MEAS_ai£l_jAJ  R . RATIO.  =_0.070126._._OJFE.MEAS...C_CAL-.__F/A_PERCENT:=__^992_ 


_CYL  TEMP-  DEG.F_ CYL-1_ 

635.11 

EXT  TEMP  OEG.F  EXT-1 
. ^1615.0- 


^ENGINE  OIL  - 


OYNO  COMO. 


INDUCT  ION.  AIB 


ORIFICE  air 


-EOILT. . 
187.72 

TORQUE 
_ 230.36.. 

„.  lAIRTl  . 
79.861 

~TPMP 

_..93.986 


_CY.Lr2,. 
662. 81 

ixT^2 

_=95.^93£L 

...soiLr._ 

197.65 


_I.AIP.T2_ 

80.108 

~n?LTAP 


_CYLr;3 CYLt6 

639.60  660.87 


FXT-3 

_L25.9.Q_ 

..OILP 

73.319 


-TAI.RTl.. 

-2.2370 


EXT- 6 
.1365.7  _ 


SEXT-l 

.1606.6. 


5EXT-2 

.1600.9 


MANIFOLD  PRESSURE  =28.323  _ 


CYL.b'aCK  pressure  = 29.362 


.TAIRT2 

75.320 


CELL  TEMP.  =..  88.788 


0.0832Ga__..55.171_  . ..,299.97 

HEATEP.  T£MP_  = 92.126  ...  C 


COOLER  TEMP. *70.509 


1 


PGMC003 


EN GIME_.r t^lMR  X 25 


E.=»  4..,QflO.Q NO.  SCANS  » 5 

P.E_=  ?^9 .240 RATED  HP.»  160.00 


HC  RATION  2.12S0 


" COMB.-  A.IR  . 


CPMB.  FUFL 


_CCDLl*!!G  -A1 


_TEHR 

R0.769 

TFMP 

_85.665__ 

-TEMP 

82.970 


29. po 

PRESS 


3.0167 


186.  50 


DENS ITY 


3.9311 


_DBY...FL0W_ V,«P0R_.FL0M  _PRESS.  TOUL 

82ir21  5.3826  14.699 

TURBO  FLOW  FtltirTRON  "Fpfp  ~ 

__59.704  57.891_ 6.0750 


9989.2 


_RFL-HUH.„ 

29.459 


_OEW-PDINI 

46.006 


RE L-HUN 


1 2 HUMIDITY  * H20  VAPOR  CORRECTED  H> 

-29._469__^__&6.755 _43.fl81_ 1.0536  123.80 


■ E51G.  COND. 


-E2  A . DRY—  - ]:■-/  A -WEI— 

0.070494  0.070035 


-EQU._RAUQ_  RPM-l  RPM-2 JOROUE BMP 

1.C522  2431.9  2432.0  257.90  119.42 


WET  COPRECTION  FACTOR  = 0.84336 


EXHAUST  MOLE.  WT.  = 28.473 


EXHAUST  OEMSITY  * 0.073724 


EXHAUST  FLOW  RATE  » 11997. 


PART  PER  MILLION  WET  PER  CENT 

“ — -MEASUREH-CCNC. HC.  PPM..  .NOX_PJ?m__ Ca_DRY G02  DRY 02.DRY__ 

' 863.58  1649.7  3.5028  13.056  0.60774 

“ CORREO: ED  ■ CQNC >-  TJ  . W ET_B AS-LS 2.9541  11.011  0.51254 


“ emission  RATE 

■' £M1  SSI  ON  — MASS/-MCDE 

EMISSION  MASS/RATEO  HP 
“ ilOD  E _E  Ml  S S J,D._C.Y  C L L J?_. . 


HC 

0.37194 
0.030525 


aox 

2.3552 

-0.196Z6. 


0.00019372  0.0012266 


-J0.±2« 


_8.1..776_ 


25.730 
2.1442...  _ 
0.013401 
-31. 907 


CAL.FUEL  AI.R.  RATIO  = 0.072393,.  M£AS._£U£L  .M R R AT  10.  = 0.070494  — DIEF  M.E.AS.C_CAL.  F/A  PERCENT  * ,2.6933. 


-CYL  TEMP  DEG.F. 


CYL-L-. 

409.23 


-CYl.-:2  _ 
426.53 


,CYLt3 

412.90 


CYL-4 

417.06 


EXT  GAS  TFMP  DEG.F  FXT-1 
— — - 15  08.6- 


■NGI.NE.OIL 


EOILT 

186.45 


EXT-2 

-454.,0jQl 

-SOILT 
23  5.23 


EXT-3 
-1180. 6_ 

jn.lLP 

72.675 


EXT-4 

.1239.3 


SEXT-1 

.1361.7 


SEXT-2 

1358,8 


.-MANIFOLD  PRESSURE  = 27.7.62 


DYNO  COND. 


TO ROUE 
278.06 


P.PM 

-2373.! 


CYL. RACK  PRESSURE  = 29.323 


I NDUCT  ion  -Aie lA  IDTl 

80.505 


,IA1PT2- 

80.769 


ORIFICF'AIR 


TE«P  DEL  TAP 

9A.293.  2. 05  06- 


-I.AIRT1 TAIRT2 

-61.937  75.391 


ORFP 

-54.768-- 


FLOW 

.1977.3 


' ....  .CELL  -TEMP.  =—.57.381  . 


.HEAT.£E._I£Mp  = 92.114.. 


COOLER  TFMp..=  . 80,258- 


PGM  C003 


PPG  3402 


’ pm<  PPP*  IM  lNARj(L-QAJA_ QAJJA/Jh CAOVEl.L 


PAC  SEX  15 


Ip/tMOIIT  ?S  BTOC  TP  CL  A PP_aLQ_PFG»  HUM=2QT  ... 


urnp  « 5.0000 


wn.  SCANS  « s 


eng  INE_T-I  M LMG_=_Z5L.aQ.Q 

■’ CDMB  . I R. — 


J)EG^ 


g.DnMPT^tr  PRESSURE  = 29.240. ^ RAIE.0._HP^>_160,.aQ HC  RAT.1S*_2^1?50. 


TEMP.  _-J?RE  SS— 

7S.386  29.238 


TEW DP.Y_.fL0H 

108.66  471. 14 


VAPOR.  EL  OH.  _2RE$.S  TJJ.T.AL. 
’3.0752  14.483 


COMB.  FUEL 


-COOLING..  A.IR- 


TEMP 
-84. 841- 

TEMP  _ 
80.337 


PRESS 
— 5 *6272- 


OEMSITY  TURBO  FLOW  FLOW  TRON 

6&,5?7 36.415  — 34.617 


UDEL^HOnO DEL-HODD- 

2,9505  3.8644 


-FLOW 

9865.9 


.PEL-HUM 

31.263 


FPIP 

_6.1548 

-DEW-POINT. 

45.505 


PEL-HUM 


-ENG.  CDNQ  . - 


1 

31,263- - 

-F/A  DRY 
0.073476 


..  59.21-4^ 


HUMIDITY 

_45.690-- 


t H20  VAPOR  CORRECTED  HP 
-.1.  0492  _ 68.  063 


F/A  WEI -EQU.  RATIO. -RPM-1 

0.072999  1.0967  2352.8 


PPM-2  _ 
2352.7 


-TORQUE.. 

146.49 


_BHP  . 
65.624 


WET  CORRECTION  FACTOR  = 0.85230 


EXHAUST  MOLE.  WT.  = 28.218 


FXHAUST'dWit’y  * 0.07’3d62  E'xHAUST  flow  RATE  * 6964.4 


■■  ■■  ■■  ■ part  per  million  WET 

HEASURED-COMC.,^ _h:.  ppm.  N0X-£P.M_ 

1282.8  890.19 


ippprTFn  rONC.  TO  HET..BASIS- 


-CQ.J1RY- 
3. 2626 
_2.,7Bai. 


PEP.  CENT 
-C02.  DRY- 
13.433 
_1 1.449  __ 


02  DRY— 

0.27343 
C.  23304- 


6^ 


-HC- 


EHISSION  RATE 

-EMISSION—  MASS/MCDE  

EMISSION  maSS/RATED  HP 
_MDD£-.E.M  LS.2S  1D.-CYC  LE-.?- 


0.32073 
. . 0.0  3 2 073,. 


0.00020046 
-10.550- 


-NOX 

0.73775 
- -0.07.3  7 75 

0.00046109 

_.10.7..40__ 


CO  — 

14.060 
, 1.4060-  . 

0. 0087873 
20.922 


CAL. fuel  air  P-ATin  = 0.073053 


..  meaS._£<JEL. AIR  RATIO  .=.  0.073476  _ .OIFF  MEAS..C-_tAL,-F/.A..P.ERCENT.,.=---^^ 


-CYL  TEMP. DEG. E_ 


..CYLTl— 

360.61 


CYL-2- 

362.51 


-CY.L-3— 
366.  36 


CYL -4 

369. 04 


EXT  GAS  TEMP  OEG.F  FXT-l 
^^1159.2 


EXT-2 

,j:^454.Q.Q- 


EXT-3 

-12L2.J9- 


EXT-4 

-1138.8 


SEXT-1 

.1213,6 


SEXT-2 

1215.1 


■ CNGINE..CIL  

_ EOILT  .... 
187.59 

„ . soi  LT : 

237,79 

_ OILP— . 
72.131 

.—  MANIFOLD  PRESSURE  = 18,948 

“ OYNO  COND. 

TORQUE 

RPM 

CYL. BACK  PRESSURE  = 29.259 

138.84  „ 

— 23Q5.JL 

- 

“ 

, 

TA1RT2  

1 ND  l£  T LC.N . .A.I.R- 

— lAlRTl 

78. 148 

I 6IRT7 

TAIBLL- 



■ ■ 

78.386 

-102.39 

75.712 

ORIFICF  AIR 

b 

TEMP 

DELTAP 

ORFP 

FLOW 

— 91.970.. — 

— 0.  0945.09— 

95,167 

332.11  

i CELL-XEMe._3’ — Bi.T61 


„ HE AT.Efi-JL£ME-=.  92,264- 


cnni  fr  temp  = 8Q,i60_ 


PBFLIMtNARV  pftTA 


-04/14/76. 


CAOnFI I 


RFC  04/14/76  12i48i25.742 


FAC  SEXI5 


PGM  C003 


RDG3403 


LEAMOUT  25  BTDC  'TP  Cl.  APP  80  DEG.  HUM=3Q7 


MCDE  »=  3.0QOQ_ 


NO.  SCANS 


' ±t!Gi-M£_XlMLMG-*_25..  OOP 


-D££L. 


-R  A TE  P . »_l  50,.00_ 


HC  RATIO*  2.125_0_ 


r.FM 


M 

C7 

78.422 

29.247 

211.70 

940.51 

6.1770 

14.835 

« 

COMB.  FUEL 

TEMP 

PRESS 

OENSITY 

TURBO  FLOW 

FLOW  TRON 

FPIP 

iS 

B3-AS3 

s.snin 

44.35B 

66.523.- 

66.,331,_. 

6.0795 

W 

e> 

COOLING  AIR  , 

. TEMP- 

IIOFI  -Hono 

. OEL-HOOD 

FLOW. 

REl-HUM,.- 

DEW-POINT 

tt 

11 

80.866 

2.9976 

3.9114 

9953.8 

32. 181 

46.301 

»> 

P EL-HUM 

1 

2 

Hum  01  TY 

% H20  VAPOR 

CORRECTED 

HP 

u 

32.L8J 

P7-765 

45^974 

1.0557 

.153.09  - 

rv 

f» 

ENG.  cnNO. 

F/A  ORV 

F/A  WFT 

EQU.  RATLO  RPM-l 

PPM-2 

TORQUE  BHP 

tr 

0.070526 

0.070066 

1.0526 

2695.6 

2696.4 

280.87  144.16 

tc 

WET  correction 

E^'U.o.R  = 0. 

*■ 

84168  EXHAUST  HOLE.  WT. 

= 28.471 

EXHAUST 

DENSITY  « 0.073717  EXHAUST  FLOW  RATE  ■ 13741. 

ec 

PART  PEP 

MILLION  WET 

PER  CENT 

IC 

MFA«;L]RFn  roNC- 

-HC  -P.PJ1.  . 

NOX  PPM 

Cn  DRY 

-X02  DRY- 

C2.1RY 

K 

1084.7 

1376.3 

2.8186 

13.726 

0.18594 

” 

a 

rppRFr.TFH  roMP- 

-JO.  WET  BASIS 

2.3724 

11.553 

,0.15650 

K 

a.  ■ 

HC 

NOX 

-CO 

a 

emission  rate 

0.53513 

2.2507 

23.668 

-EM  I SS I OH_.KA  S S/MODE- 


* EMISSION  MASS/R4TF0  HP 
“ _W  COE  - EMLS.7i  I.O.-CYC  L£- 


•-0..  0Q2OI56 0. 0 1 1 2.54 0.11834 

1.6723E-05  7.0335F-05  0.00073963 

.M014 .4..5B90 1.7610 


-CAL.FUEL-AIR -RATIO  ,=  0.072330 w EAS.._£UEL_MB.  RALICL*  . 0.  070526_ 


niFF  WEAS.C  CAL.  F/A  PERCENT  * 2.5580 


CYL-TEMP  DEG.E-  . 

-CY.L--1  . 

fee  VI  -2 

.XYLrS 

. . .CYl-4 

427.07 

'441.77 

434. 84 

433. 74 

,^'EXT  GAS  TEMP  DEG. 

F EXT-1 

EXT-2 

EXT-3 

EXT-4 

1097.1- 

64.861 

-1319.5. 

1441.3 

FNGINF  nil 

-.EOILT.  . . 

SO!  1 T 

.01  IP..  . 

MANIFOlO 

188.80 

245. 93 

74.035 

DYNO  COND. 

TOROIIF 

RPM 

CYL.BACK 

-.276.53  .. 

7838.8 

INnUCTION  AIR 

- lAIRTl . 

IAIRT7 

-TAIRTl 

- TAIRT2 

78.156 

78.422 

22.513 

75.501 

opificf'air 

TFMp 

DELTAP 

ORFP 

FLOW 

, 92.3  96  - 

. 0.99990 

.55.061-.. 

-1398.2 

- _ CELL  TE.MP.  = ,-  86. 

996 

..  HEATER  TEMP. 

= °2.291 

con 

SEXT-1 

1411.4.- 


SEXT-2 

1406.1 


cooler  TEMP  =.  80.294, 


■ rwl<  PRFI  ImINARY  DA-TA 04/14/76,  CAHD£J_L 


FAC  SEX15 


PGH  C003  RDG  3404 


I FAnnuT  ?s  RTnc  TP  r.i  app  bq  deg^_MUM=:3.0Ii 


MrnF  = 4jO0-0.0_ 


NO.  SCANS  » 5 


« PmriMP  TiMTVr;  = ?S,QQQ — DE£. 


RAUnMFTltTr,  PRFSSURF  = 29.230- 


_RA TE3  HP.»  160. -00_ 


HC  RATIO*  2.1250 . 


» CQMa--Aia_ 


..lEKP 

79  .261 


_£RESS. 


rFM 


29.239 


180. S7 


_HRY..FVQ.H- 
793-.  32 


-VAPOB-FLOW—PB.ESS-JQtAl. 

5.2311  14.704 


COMB.  FUEL 


TEMP 


PRESS 


DENSITY 


TURBO  FLOW  FLOW  TRON  FPIP 


rnni  tMn  Atr 

-•♦VO  

TFMP 

UDFI  -HOOD 

DEL^HmO— 

ELOW 

REl.-HU^_.  ! 

/ 

81 .404 

3.0443 

3.8154 

10040. 

31.076  < 

R FL-HUM 

1 

■^1.076 

2 

51.106 

HUMIDITY 
46..Q-4L. 

* H20  VAPOR 
1.0573  

CORRECTED  HP 
121.70 

FMO.  rOND. 

E/A  DRY— 

F/A-WET 

EQU....RATLD_RPM-1 

PPM-2  1 

TORQUE.. 


0.069432  0.068978 


_BHP 

117.58 


WET  CORRECTION  FACTOR  = 0.84017  EXHAUST  MOLE.  WT.  - 28.497 


EXHAUST  density”*  0.0'737*85  EXHAUST  FLOW  RATE  » 11598. 


' UEASUREa.XDNC..- 

c ■ ■ 

' LOPRECJIE 


' PART  PER  MILLION  WET 
. HC . PPM 
841.98 


EMISSION  RATE 

-.EM1SS1QM.__MA5S/M0DE 

EMISSION  MASS/ RAT  ED  HP 
_JlCDE_.EJALS../5TQ._£yGLE_2_  _ 


1609.7 

3.2682 

13. 

AStS 

2.7458 

11. 

Hf 

NOX 

CO  . 

0.35058 

2.2216 

2 

- 0.X19215 

0.185JA_ 

1 

0.00018259 

0.0011571 

0 

PEP  CENT 

_C02  DRY—, 


02  DRY 
0. 62456 
_0,5247.4_ 


_9..j610i_ 


-J.I..140_ 


.28.672 


_XAL.FUEL.AJP-  J’JITID  .*  0-.0.I184a_. --  aE.A.S.._EllEL__A_lR  P.AT1Q_=_  0.  069432 OTF_F-_M.EA.S-.,e_i.AL..  ..FX.A  PJRC  .=.  3.t.4690_ 

_XYL  -TEMP-  DEG.F  „ 


" ENGINE  .OIL 


,.F CYL-1  

400.98 

CYL-2 

CYL-3  . 

.C.YL-4 

402.  58 

. . — - 

422.11 

407. 10 

DEG.F  EXT-1 

EXT-2 

EXT-3 

EXT-4 

S EXT-1 

-434. 00 

1154 .0 

1365.0 

135e,.5_. 

. ...  EQILT 

SOILT 

_„OILP-_  - 

. MANIFOLD 

PRESSURE  - 

187.84 

164. 87 

72.847 

- ... . 

SEXT-2 
_1356.6  _ 


DYNO  CONO. 


TORQUE 

278.63 


RPM 
.2342.3- 


..1 NDUCT  ION-ALP- 


--.lAIRTl 

78.969 


_I  A1P.T2- 
79.261 


_T.AIB,TL_- 

-41.836 


TFMP 

93.204 


ORIFICE  »AIR 
...  CELL  TEMP.  = 87.293 


DELTAP 

3.0104- 


ORFP 

.55.025 


TAIRT2 

75.396 

FLOW 

.-2372. 6 . 


HEATEP-JEMP,.=  92.340 


COOLER  temp  =. 80.933. 


_»1ASA=J-EK1S_ 


PR  FI  IMINARY  OA.tA- 


04/  14/76 ,.CAnD£I-L 


SFX15 


PGW  C003 


RDG  3405 


HPOF  » 5.0000 


. I FAMnUT  ?5  nine  Tf?  cl  APP  bo  t)FG.  HUf<=3Q1 

FNr.INF  Tt  MIK’G  I 7S.  OjttQ OFT..  ' BARDMFTRIC  PR  ES.S.11BE.-S  29...23Q_ 


NO.  SCANS  » 5 


AAXEP HP.»  160.00 


HC  RATIO-  2.I2S0 


CDMB.-A1R 


..TEMP 

80.046 


..J?..8L£Si. 


_C.EM_ 


29.21A 


108.36 


nPY_FLOH_  _.VAP0R_fC0H.._.RR-ES.S..TOJAU_ 
469  .-37  3.0884  14.472 


C0M8.  FUEL 


TEMP 

_B6.585-..- 


PRESS  DEMSTTY  TURBO  FLOW  FLOW  TRON  FPIP 

5 .6493- 44.4  77 36.351  3.4.  34.1 _6.  1 17.6 


COCLlKa_A.lB- 


_TEMP  _ 
81.967 


, UD EL-HOOD DELjHJOQCL 


2.9317 


3.7999 


_FLOW 

9830.5 


.PEL-HUM. 

29.820 


OEW-POI.NT, 
45.  695 


PEL-HUM 


1 2 HUMIDITY 

. 29  .800  55.31.9 46_.Q59_ 


Y H20  VAPOR  CORRECTED  HP 
1.0577 67.  8A0 


__ENG..XQHD F/A  DRY,  „.. E/A -WEJ1__£QU.  .RATI 0-_RPM-l  

0.073164  3.072686  1.0920  2353.9  2355.5  145.63  65.269 


WET  COPRECTION  FACTOR  =0.84823  EXHAUST  MOLE.  WT.  = 28.244 


EXHAUST  density  » 0.073131  EXHAUST  FLOW  RATE  • 6930.1 


_M.EASUR.FD.  CQVt._ 


PART  PER  MILLION  WET 
.HC  PPM  , ...  NOX_RE-M__ 
1332.9  875.69 


CDRREC TED  ..CONC .-ID  WE T.  B.ASI  S. 


PER  CENT 

_CD_DRY C02  DRY 02.  DRY._ 

3.3710  13.438  0.21304 

2.8594  11.399  .Q,1807.l_ 


-or 


..HG_ 


_WQX.. 


-XO 


EMISSION  RATE  0.33162 

_.  EMISSION.,  MASS/MDDE 0.0331:62- — 

EMISSION  MASS/RATEO  HP  3.00020726 

__MOOE  Emis./5TD.__C.YCLE  ?_  JO., 9.0 9 


0.72216  14.386 

_0.072216  ..  1.4386  ._ 

0.00045135  0.0089914 

_30,090 ,...  21  .408 


CAL. FUEL  AIR  RAT  10  =.,0  .073457- — - MF.AS.._EUEL..AIR  .RATIO_.=  0.073164  DI EF_ME AS.s.LiAl-.4-.L/A_PERCE_W_X..0*l^^ 


CYL  TEMP  DEG. E. 


C Yt-  1 

351.42 


.CYX-2_„ 

364.85 


-CYL-3 

367.69 


.CYL-4 

368.74 


EXT  GAS  TEMP  DEG.F  EXj-l 
. : 1454.8. 


EXT-2 

_.=:45.4.0Q. 


EXT-3 

_1284.0- 


EXT-4 

.1137.6 


SEXT-1 

1215.9... 


SEXT-2 

1218.1 


_£NGIME.OIL. 


.E  OILT  . . 
186.87 


__S01LJ_ 

217.58 


_D1LP. 

71.995 


_MANI  FOLD  PRESSURE  =_  18.8,92  . 


IDYNO  CONO. 


TORQUE 

.152.84. 


RPM 

_2302.7_ 


CYL. BACK  PRESSURE  » 29.274 


.INDUCT  IDN..A1.R- 


.laiPTl.. 

79.817 


JAIPJZ. 

80,046 


.IA1RT1_ 

-73.235 


_TA1RT2 

75.814 


ORIFICE  AIR 


. ex  LL . TE  M P. .. =__aJ..B  4 4 


TEMP 

_93.673_ 


DELTAP 

.l.,9954_ 


ORFP 
_55  . 02.7_ 


FLOW 

J.953..1, 


. HEAIEH_JlE«i’_=  92 . 405. 


CDQLXR.  T.EMP_x_8.0 ,9J5. 


N AS A-L EW I S PR EL IH INARY  DATA 


OA/ 15/76  CAPOEII 


LEANOUT  25  BTOC  I t T 80  DEG  HUH  » 30  « 3/A  T OPEN 

DEG. 


NODE 


REC  J>A / 15/76  17:57:A7.239 

1 .0000 


FAC  SEX15 


PGM  COOS  RDG  3A06 


ENGINE  TIMING  » 25.000 


COMB.  AIR 


TEMP  _ 
"80.6 81 


PRESS_ 

29.1098 


BAROMETRIC  PRESSURE  = 29. 100 
CFM 


NOj^SCANS  » 5 
RATEO  HP.*  160.00 


HC  RATIO*  2.1250 


1A.268 


VAPOR  FLOW  PRESS  TOTAL 
0.A0A88  ' IA.29A 


□Jm'b.  fuel 


TEMP 

96.127 


PRESS 

5.8098 


nBFRSTTV 

AA.232 


DRY  FLOW 
61.331 

“TURBO-FODW — FCnw  TROliJ  FP'IP 
7.  8026  6. 1 506 6.2127 


COOLING  AIR 


TEMP  _ 
8A.990 


UDEL-HOdD  DEL-HOOD 


-0.05rA77‘ 


0.80536 


FLOW 

' 0.00000" 


REL-HUM 

28.9A3 


DEW-POINT^ 
■ 45.A55  " 


REL-HUM 


1 


28.9A3 


2 

A1.2A0 


HUMIDITY 

A6.211 


“X"H2 p-V A POR  "CORRECTED  HP" 
1.0611  0.6A020 


ENG.  CONO. 


F/A  DRY 
■'0.10028 


F/A  WET_ 
"■0'.d99627 


_E0U.  RATIO  RPM-1 
1.A968 


■weT"c'6RRECTI0N  fac  tor"  ■*  0.87839  ■ EXHAUST  MdlE.  WT» 


617.22 
26.207“ 


RPM-2 

62A.18 


TOROUE 

5.2839" 


BHP 

0;62097" 


EXHAUSir“OENSlTY""5”07067856  FXHAU5T  t-LDW  RAic  * iuuu.5 


PER  MILLION  WET 

HFASUREP  CONC.  HC  PPM  __ NOX  PPM_ 

— 39962.  7.7378 

CORRECTED  CONC.  TO  WFT  BAS  IS  


CO  DRY_ 
"9.  95 7 A 
8.7A65 


PER  CENT" 
C02  DRY 
"6.5183  "" 
5.7256 


02  DRY 
"3.5826" 
3.1A69 


“EMISSION  ' RATE 
EMISSION  MASS/MOOE 
"EMISSION  ' MASS/RATED  HP 
MODE  EMIS./STD.  CYCLE  t 


HC  

1.A353 
0.023922  _ 
0.0001A951 
7.8691 


NOX  CO  

" 0.00092121"  6.3528 

1.5353E-05  0.10588 

"“9i5959E-08""  0.00066175 

0.0063973  1.5736 


CAL .fuel  AIR  RATIO  = 0.10178 

CYL  TEMP  DEG.F  CYL-l 

215. lA 


HEAS.  fuel  air  °»Ttn  ^ n.lQOPB  DIFF  MEAS.e  CAL.  F/ A PjRXEJ<T_^;A8^ 


CYL-2 

"233.00 


CYL-3 
"20 A. 61 


CYL-A 
“205. A6 


T'XT"G"AS  TEMP  OEG"."F'EXr-l  E'XT-2 

-31.902  -3A5.58 


■"EXT-3~ 
-ASA.  00 


“EXT-A  " 
A69.5A 


5EXT=T" 

611. 6A 


-5EXT=7" 

607.19 


„ ENGINE  01^ 

“ — D'VNcrcoNor 


EOILT 

162.59 


SOILT 

203.56" 


niLP 

A6.885" 


INDUCTION  AIR 


orTfice  A'IR 

CELL  TEMP.  > 


torque 

A.356A_ 

lAIRTl 
80.  117" 

“TEMP  "" 
91.587 


"RPM 

612.78 


MANIFOLD  PRESSURE  *12.071 

“CYL.BACK  ■PRESSURE"^97095- 


I A1RT2 
80.681 


TAIRT  1 
"■-50.178" 


TAIRT2 

■~73„281 


■"DELT'AP" 
2.  02  72 


"tfR'FP" 


92.3  A A 


__  53.056__ 
heater  TEMP  * 93.196_ 


FLOW  “" 
1971 .A 


COOLER  TEMP  * 67.623 


NASA-LEWIS  PRELIMINARY 

DATA  04/15/76  CADDEII  REC  04/15/76  18:00 

:21.416 

FAC 

SEX  15  PGM  C003  ROG  3407 

LEANOUT  25  BTDC 

I C T 80  0E6  HUM  » 30  % 

3/4  T OPEN  MODE  » 2.0000 

NO.  SCANS  * 5 

ENGINE  TIMING  ■ 

25.000 

DEG.  'V  1 

8AROHET3IC  PRESSURE  -29.100  RATED 

HP.-  160.00 

HC  RATIO-  2.1250 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

79.746 

29.100 

21.757 

93.544 

0.61708 

14.296 

COMB.  FUEL 

TEMP 

94.758 

PRESS 

5.7678 

DENSITY 

44.267 

TURBO  FLOW 
10.819 

Flow  tron 

9.  1929 

"TpTp 

6.1977 

COOLING  AIR 

TEMP 

UOEL-HOOO  DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT  ' 

T 84.305 

-0.057289 

0.80315 

0. 00000 

29. 823 

45.440 

R EL-HUM 

1 

29.823 

2 

63.850 

HUMIDITY 

46.177 

* H20  VAPOR  CORRECTED  HP 
1.0604  1.6007 

ENG.  COND. 

F/A  DRY 

F/A  WET 

EGO.  RATIO 

RPM-1 

RPM-2 

TORQUE 

BHP 

0.098274. 

0.  097630 

1.4668 

1203.8 

1203.7 

7.1174 

1.6314 

wet  CORRECTION 

FACTOR  * 0. 

85914  EXHAUST  MOLE.  WT. 

= 26.34IT 

EXHAUTT^OENSITY  » 0.068200 

EXHAUST  PLOW  PAlfc  - 

MEASUREO  CdNC. 

PiARfPER 
HC  PPM 

MTLLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

CORRECTED  CONC* 

12824.  16.239 

TO  WET  BASIS 

11.544 

9.9180 

‘7.9950 

6.8688 

0.49347 

0.42396 

HC 

NOX 

CO 

EMISSION  RATE 
EMISSION  MASS/MODE 

0. '69  770 
0.12791 

0.0029204 

0.00053688 

10.912 

2.0005 

EMISSION  MASS/RATED  HP 
MOPE  EMIS./STD.  CYCLE  * 

0.00079945  3,3555E-06 

42.076  0.22370 

0.  01250f 
. 29.770 

CAL. FUEL  air  ratio  = 0.099T43  MEAS. 

FUEL  AIR  RATIO 

- 0.098274 

DIFF  MEAS 

.C  CAL.  F/A 

PERCENT  - 1.4951 

CYL  TEMP- PEG. F 

CYL-l 

CYL-2 

CVL-3 

CYL -4 

“■237.6‘4 

250.67 

232.17 

227.79 

EXt  GAS  temp  OE'G.F  FXT-1 
!1191.0 

EXT-2 

-454.00 

E5fT-3 

-454.00 

EXT -4 
250.88 

"SEXTET 

552.45 

546.39 

ENGINE  OIL 

EOILT 

SOlLT 

OILP 

MANIFOLD  PRESSURE  « 8.5789 

158.04 

207.20 

56.838 

DYNO  CONO. 

^TOROUE 

11.363 

RPM 

1207.8 

CYL. BACK  PRESSURE  » 29. 

214 

INDUCTION  AIR 

lAIRTl 

I AIRT2 

Tairti 

TAIRT2 

- 

79.296  " 

79.746 

-90.754 

73.248 

ORIFICE  AIR 

TEMP  ■ “ 
91.439 

OELT AP 
0. 075007 

DR-pp— ^ 

53.091 

“FLOW  “ 
276.62 

CELL  TEMP.  = 92.110 


HEATER  TEMP  = 97.360 


COOLER  TEMP  = 69. 436 


If 

NASA-'.  EM  IS  PRELIMINARY 

DATA  04/15/76  CAOOEII  REC  04/15/76  18:00x44.070 

FAC  SEX15 

PGM  COOS  RDG  3408 

09 

69 

LEANOUT  25  BTOC, 

I C T 80  DEG  HUM  « 30  * 

3/9  T OPEN  MODE  » 6.0000 

NO.  SCANS  * 5 

S'. 

li 

ENGINE  TIMING  * 

25.000 

DEG. 

BAROMETRIC  PRESSURE  *29.100  RATED  HP.*  160.00 

HC 

RATIO* 

2.1250 

K 

COMB.  AIR 

JEMP  

PRESS 

CFM  i 

DRY  FLCM 

VAPOR  FLOW  PRESS  TOTAL 

K 

^nkMtk  ft  6 Pi 

78 .93^ 

29..104 

22.069 

99.873  ■ 

0. 62652  14.298 

ti 

•»  __ 

COH9«  FUEL 

TEMP 

93,838 

PRESS 

5.7630 

DENSITY 

44.290 

TURBO  FLOW  FLOW  TRffi  FPIT* 

10.823  9.1929  6.1953 

06 

COCLING  AIR 

TEMP 

UDEL-HOOD  DEL-HOOD 

FLOW 

REL-HUH  DEW-POINT 

n P t 1 11  alt 

83.532 

-0.053691 

0.73285 

0.00000 

30.669  95.970" 

9* 

REL— HUM 

1 

30  .664 

2 

46.553 

HUMIDITY 

46.226 

1!  H20  VAPOR  CORRECTEO  HP 
1.0615  1.5962 

c» 

ENG.  COND. 

F/A  DRY 

F/A  MET 

BOU.  RATIO 

RPM-1 

RPH-2  TORQUE 

BHP 

tt 

0.096897 

mnr-wr%  — X— 

0.096262 

1.9962 

1209.2 

1209. 1 6. 5506 

“iTsir^cr- 

0» 

BC 

wui  vurxn  • I uni  rnuiUK  * U« 

05539!  IrXHAUST  MOLE-  HT. 

= 26.432 

EXHAUSTJOENSI TV “^"0.068440 

TXTWD5T 

"FLOW  RATE' A 1529. I 

K 

measured  conc. 

KAKI  FtH 

HC  PPM 

MILLION  MET 
NOX  PPM 

CO  DRY 

“PER ‘CENTr” 
C02  DRY 

02  DRY 

K 

CORRECTED  CONC, 

TO  WET  BASIS 

11.993 

9.8309 

8i0506 

6.8860 

0.97021  — 

0.90219 

^ : — — ^ 

tC 

cc 

Ptt'f  "?  “’iT'a  •aS 

i 

HC 

NOX 

CO 

o. 

cni OOI UN  nA 1C 

__EM  ISS  ION  HASS/MOOE 

CUtCClnKl tl  A C C / O AT  Cn*^'lJQ 

0.67548 
^0.033774_ 

0.3029915 

0.00019957 

10.917 

0.54586 

*£ 

cnipoiuiM  nAo^/KAicU  nr 
MODE  EMI  S. /STD.  CYCLE 

U«UUU^liUV  V.34r’t-0f 

11.110  0.062322 

0.0034116 

8.1229 

u 

l£ 

CAL.FuEL  AIR  RATIO  = 0.099354  MEAS. 

FUEL  AIR  RATIO 

* 0.096897 

DIFF  HEAS.C  CAL.  F/A  PERCENT  » 

2.5356 

K 

_CY^  TEMP  DEG.F 

CYL-l 

*■  Tt" 

CYL-2 

CYL-3 

C YL-4 

" 

rt 

CO 

• 1 r 

PYT — ?TA"< — -c"v  t:tt — ^ 

252.87 

235. 55 

■232. 11  “ 

t£ 

<e 

CAI  uAa  IcHKUto.r  CAIt 

1600.5 

EXT- 2 
-959.00 

EXT-3 

-459.00 

TXT-4" 
■399. 90 

3EXT=T“ SlXT-2 

549.62  543.06 

0£ 

61 

ENGINE  OIL 

_ E0ILT  

SDILT 

OILP 

MANIFOLD  PRESSURE  * 8.5822 

tl 

41 

nwtm  r n&iri 

158.99 

-165.51 

56.886 

•t 

6l 

uYNU  LUNU* 

~t0RQUE 
__J.3l77^ 

RPM 

1209.9 

CYL . BACK  l>RESSURB“i“  29.219 

INDUCTION  AIR 

lAIRTI 

IAIRI2 

TAIRTl  TAIRT2 

78 . 536 

78.939 

-139.39 

73.350 

O'RTFrCrU  IR  “TE  MP‘  ■ ‘OELTAP  nDRFP~ FUOW 

— . - 0.080608  _53.ll7  293. B'r 


CELL  TEMP.  * 91.31?  HEATER  TEMP  _=  95.086  _ COOL  ER  TEMP  = 69.150 


NASA-tFWI  S_ 


P RE L I — 


; t fanout  25  6TOC  T C T 80_DEG_H_UW  - 30  « 3MJL0i!N 

. _€N  GIN  E_  I ! M UIG 

I ICCMB 


MODE 


rEC  0 a/ 15/ 76  : 05:43.587 

7.  0000 


FAC  SEX15 


PGM  C003  R06  3410 


25.000 


OEG. 


AIR 


TEMP 

‘77.909 


PRESS 


BAROMETRIC  PRESSURE  « 29.100 
CFM 


29.  099 


TA.113 


DRY  PLOW 
‘60. '689 


NO.  SCANS  * 5 

rated  HP.=  180»00 

PRESS  I 
14.294 


HC  RATIO*  2.  1250 


VAPOR  FLOW  PRESS  TOTAL 
0.40112 


TcmbTfuel 


CO^LtNG,_Aj_R_ 


t'emp 

91.700. 
TEMP 


PRESS 

5.7978 


density 

44.345_ 


- TURBO'FLOV"  flow  "TRON  F Pl‘P 
7.8311  , „ 6.2796  ._«>*2055 


U DEL- HOOD DEL -HOOD 


“rPP+«jm 


81.624 "-0.050647"  0.82114 


FLOW 

0.00000 


REL-HUM 

31.735 


OEW-POl NT 
‘45.485 


1 


31.735 


g - — 

45.411 


"BUMlDlTY 

46.266 


“*'820  ‘VAPDR“‘CnRRECTEO'TIF“ 
1.0624 0.72457 


eng.  COND. 


F/A  DRY 
0.10347 


F/A  WET 
"Oi  10279' 


■ "uio — 


BHP 

0. 70459 


NFFTORRECT  I ON  FACJOR  s'" 0.88 590 


MEASURED  CONC^ 


part  per  MILLION  wet 

HC  PPM ___NO,X  PPW 

■36395.  " ‘6.5276 


EXHAUST  H3‘LE‘ 
CO  DRY 


CORRECTED  CONC*  TO  WE T B A SJ[S 


‘EMISSION  - RATE 
EMISSION  MASS/MODE  . . 
"EMI  SSI'ON  ~ MASS/RATED_HP 
mode  EM  I S_.  /ST  D_.  CjYCL  E__X._. 


“10.256 
9. 0859 


WT«  *"  26»003 


PER  CENT' 
C02  DRY  _ 
‘6.6703 
5.9093 


I . - - 

EXHADSniEMSlTy-*-0T067327 -E1WAU5.  ruu*  RATT 


ioou;6‘ 


02  DRY 
■3.0960‘' 
2.7427 


HC  

1.3074 
0.021790 
0.00013619 
7.1679 


NOX 

■‘  0.00077728 
1.2955E-05 


CO 


6.6006 

l . i '»  3 V -»  0.  1100  1 . 

8.0967E-08"  ■ 0.00068756 
0.0053978  1.6370 


CAL. FUEL  AIR  RATIO  = 0ll0l97 


CYL  TEMP  dEg.I 


CYL-1 

214.79' 


CYL- 2 
232.73 


CYL-3 

'206.39 


‘EXf  GAS'TEMP  OEG.F  EXT-l 
1526.8 


CYL- 4 
209.53 

■ EXT-4 
-139.80 


-SEXT^I" 

473.33 


ENGINE_OJL 

■'DTNtrCOND'i" 


EOILT 

150.46 


“EXT- 2 —EXT- 3 

-454.00 ^-454.00 

SQILT  01 LP  __  manifold  PRESSURE  *12.159 

“232.28  47.761 


3fEXr=2“‘ 

469.61 


INDUCT  ION  AIR 


"ORIFICE 'AIR" 


TDROUE 
11  .298 

lAIRTl 
77 .360 ‘ 

" TEMP  ■ ■ 
89.251 


RPM 

620. 52_ 

IAIRT2 

77.909 


"CYL.B  AC  IT  PRESSURE*  ■29‘.‘l64  ' 


TAIRTl 

“-79.046 


TAIRT2 

73.024 


■DELTAP" 

2.0444 


■■QRFP 

53.143 


'FLOW  ■ 
1983.5 


CELL  TEMP.  =.  89.783 


heater  TEMP  = 91.746 


•COOLER  TEMP  = 68.025 


NASA-LEWtS  PREtIHINARY  DATA  0»/I5/T6  CADOEII  REC  04/15/76  ie;13;S7.303 
LEANOUT  25  BTDC  I t T 80  DEG  HW  « 30  < i 1/2  T OPEN  MODE  * 1.0000 Nt>«  SCANS  * S 


FAC  SEX15 


PGM  C003 


RDG  34^11 


ENGINE  TIM iNG  « 25.00C 
COMB.  AtR  TEMP 


BAROMETRIC  PRESSURE  - 29.100 


COMB.  FUEL 
CCCLING  AIR 


TEMP 

78. 163 

temp' 

91.021 


PRESS 

29.102 

PRESr~ 

5.7720 


CFM 

i4.735 

■dens  ITY"" 

94.36? 


DRVL^FLOW 

63.402 


y RATED  HP.»  160.00 

VAPOR  FLOW  PRESS  TDTA]^ 
0>2039  14.292 


HC  RATIO*  2. 


TURBO  FLOW  FLOW  TRON  "FPIP' 
S.29I8  6.6607  6.2016 




^ *• 

If 

83.550 

-0, 

9f 

REL-HUM 

1 

J 

31.545 

4: 

UOEL-HOgO DEL-HOOD 

0.051*754  0^79402 

....  ^ humility 

42.530  46.414 


FLOW 

0.00000 


REL-HUM 

31.545 


DEW-POINT^ 

"45.565 


* H20  VAP"6R  CORRECTED  HP 
1.0658  0.8 4396  


EKG.  COND. .F/4  DRY  _F, 

0,10505  0 

WET  CO"iTr" ECTToN  "facto R V o".8B422 


F/A  WET^ EOU,  R^..I0..RPM-1 

0.10436  1,5S80"“'  "604.80 


RPM-2 

607.20 


TORQUE 

"7,1257“ 


WP 

0.820S7 


EXHAUST  MOLE.  WT.  =25,904 


— - part  pe'r  million  wet  percent 

MEASURED  CONC.  HC  PPM  NOX  PPM  CO  DRY  C02  0RY__ 

10.880  5.6548 

CORRECTED  CONC.  TO  WET  BASIS  9,6199  5.0001 


exhaUst"3Wsity" 


02  DRY^ 

3.779i 

3,3415 


EMISSION  RATE 
EMISSI0M_MASS/H0DE  . . 
'emission  mass/rated  HP 
_MJp£  EM IS. /ST D.  C YCL E t 

_CAL.FUEL  AIR  RATIO  = 0.ip698_ 

CYL  TEMP  DEG. F CYL-l  _ 

, 311.69 

"TXT“"ieAS“  T"EMPTi)EG;F  EXT-1  “ 



JNGINE  OIL EOILT  ___ 

161.39 

“Wno” rOND";;  TOP  OUE  “ 

7.2943 

INCUCTION  AIR lAIRTl  

" 77  .484 

■"ORIFiCE"  AIR  TEMP 

90.175 

CELL  TEMP.  * 90.359 


HC  NOX  -CO  

'1.6368  '■  0.'C0059494  7.3393 

0.027280 9.9156E-0S  0.12232 

0.00017050  ‘6.1973E-08  0.00076451 

,8^ 9737  0.0041315 .1 . 82 03  

MEAS.  FUEL  A1 R RAT  10  = 0 . 10505  _ 


OIFF  MEAS.C  CAL.  F/A  PERCENT  » 1.8316 


_ CYL-2 
331.16 

■~exT-2~" 

-454.00 


_ CYL- 3 
‘317.37 

■"ETT-“3~ 

-454.00 


CYL- 4 
334.30 

"“EXT-4  “ 
-145.28 


SEXTET 

648.84 


“STXr=2" 

648.45 


MANIFOLD  PRESSURE  » 13.329 


151.39 

177.86" 

45.721 

TOP OUE 

RPM 

CYL. BACK  PRESSURE  » 

29.026 

7.2943 

598.62 

lA  IRTl 

I41RT2 

TAIRTl 

TAIRT2 

77 .484 

78 .183 

-59.662 

72.645 

TEMP 

DEL  TAP 

ORFP 

FLOW 

90.175 

2.0105 

53.117 

1966. 2 

. 

359 

HEATFR 

TEMP  =90.793 

cooler  temp  = 

66.667 

PRE L IMINARY  DATA 


04/ 15/76 


CADDEII  > 


REC  04/15/76  18:16:39.346 


FAC  SEX15 


PGM  C003 


RDG  3412 


LEANOUT  25  BTOC 

I C T 80  DEG 

HUM  - 30  T 1 

1/2  T OPEN 

MODE  * 2.0000 

NO.  SCANS  * 5 

ENGINE  TIMING  • 

25.000 

DEG.' ' BAROMETRIC  PRESSURE  » 29. IOC 

1 RAT  ED 

HP.*  160.00  HC  RATIO*  2.1250 

COMB.  AIR 

TEMP 

PRESS 

CFM 

OR FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

78.139 

29.096 

22.624 

97.363 

0.64794 

14.300 

CCMB,  FUEL 

TEMP 

91.717 

PRESS 

5.7447 

DENSITY 

44.345 

TURBO  FLOW 
11.651 

FLOW  TRON 
9.9340 

FPIP 

6.1758 

CCCLING  AIR 

, TEMP 

UOEL-HOOO 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

83.901 

-0.053691 

0.82889 

0.00000 

31.723 

45.675 

REL-‘HUM 

1 

31.723  . 

2 

51.073 

HUMIDITY 

46.585 

X H20  VAPOR  CORRECTED  HP 
1.0697  1.6206 

ENG,  CONO, 

F/A  DRY 

F/A  WET 

EQU,  RATIO  RPM-1 

BPM-2 

TORQUE  BMP 

0.10203 


0.10136 


1.5228 


1204.8 


WET  correction  FACTOR  = 0,86109 


EXHAUST  HOLE,  WT.  = 26.094 


PART  PER  MILLION  MET 

MEASURED  CONC.  HC  PPM  NOX  fPM 

■ " 15050.  ~ 9.8590 

CORRECTED  CONC.  TO  WET  BASIS 


CO  DRY 

12.258" 

10.555 


PER  CENT 
C02  DRY_ 
"7.5460 
6.4978 


EXHAUjfBEN^II 


J32  DRY_ 
0.‘42940 
0.36975 


EMISSION  RATE 

_EMISS10N_MASS/M00E  _ _i___ 

E MI  SSI  ON  MASS/RATEO  HP 
MODE  EMI S./STD.  CYCLE  T 

CAL. FUEL  AIR  RATIO  = 0.10374 

CYL  TEMP  DEG.F  CYL- I 


HC  NOX  CO 

"br8“63i4  6.0018744  ' lr.243 

0,15826  0.00034364  2.2445  _ 

~0.'d0698913  2.1478E-06  0.014028 

52.059  0.1 43 1 8_ 3.3  • 4 00 

MEAS.  FUEL  AIR  RATIO  * 0.10203 


DIFF  MEAS.t  CAL.  F/A  PERCENT  « 1.6755 


CYL-  1 
277.il 


EXT  GAS  TEMP  DEG.F  EXT-1 
1314.3 


ENGINE  OIL 
■dYMO~CSNdr 


EO  ILT  _ 
“157.61 

"TORQUE" 


__CYL-2^ 

293.81 

~EXT^?' 

j:454*00^ 

_S01LT  _ 
340.35 


CYL- 3 
281.86 

"Txf^”” 

-454.00 

_ 01  LP_ 

"57; I 46 


CYL-4 
■"288.95  ' 

EXT-4  SEXT-1  SEXt-2 

-227.97  584.90 582.  82 

_MANI FOLD  PRESSURE  - 8.9723  ____ 
“~CYL. BACK“PRESSURE  "S" 29T197 


6.6535 

1209.4 

INDUCTION  AIR 

lAIRTl 

IAIRT2 

TAIRTl 

TAIRT2 

77.652 

78.139 

-80.443 

72.814 

ORIFICE  AIR 

TEMP 

90. 463  

DEU«P 
2 . 9 759 

ORFP 

52. 8 55 _ 

FLOW 

2365.3 

CELL  TEMP.  = 91.082 


HEATER  TEMP  = 90.564 


COOLER  TEMP  * 67.606 


NASA-LFWIS 


09 

LEANOUT  25  BTDC  T 

' ..  “■  T— V 

t T 80  DEG 

HUM  « 30  * 1 

: 1/2  T OPEN 

MODE  « 6.0000  NO.  SCANS  ■ 5 

FAC 

SEX15  PGM  C003 

RDG  3413 

IS 

—EiLiyN  LirMING_f_ 

25.000 

_PEG.  ' BAROMETRIC  PRESSURE  ■ 29.100  RATED 

HP.*  160.00 

HC  RATIO*  2.1250 

« 

COMB.  AIR 

__TEMP 

PRESS 

CFM 

DRY  FLOW  VAPOR  FLOW 

PRESS  TOTAL 

ca 

78*  20X 

2 9. 099 

22.484 

96.720  0.64424 

14.295 

11 

CUnB*  rUcL - “ 

TEMP 

91.752 

PRESS 

5.7474 

DENSITY 

44.344 

TURBO  FLOW  FLOW  TRON 
11.418  „__9.7570 

F Pl  P' 
6.1770 

91 

__C0CLING  AIR 

TEMP 

UDEL-HOOD 

DEL-HOOD 

flow  REL-HUM 

DEW-POI  NT 

»» 

‘ 

•0#  046772 

0.80592 

b.ooobo  31.676 

"45.690 

R EL-HUM 

1 

2 

HUMIDITY 

46.626 

“ITh  20  "VA"P  Or^Corr  E C TE 

1.0707  1.2434 

. 

S* 

31.676 

32.799 

(r 

ENG.  COND. 

F/A  DRY 

F/A  WET 

FOU.  RATIO 

__RPM-1  RPM-2 

TORQUE 

<» 

OV 10088 

0.10021 

r.5357 

BHP 

1207*4 

5.2589 

1.2086 

" WET  CORRECTION  FACTOR  = 0.85793 


EXHAUST  HOLE.  WT.  «' 26.  lO" 


E XH AUST“DtN sn Y~ 0 : 0677 55 CTHAU5T  PLOW  KAIfc  » IS8I.0 


« MEASURED  CONC. 


PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

14566. 


CORRECTED  CONC.  TO  WET  BASIS 


9.5709 


CO  DRY 


12.300 

10.552 


PER  CENT 
C02  DRY 
“7.5573 
6.4837 


_C2  OP.^ 

0V44152 

0.37680 


C' 

-VJ- 


EMfSSION  RATE  " 

_EM1SSI0N_  HASS/MODE 
EMI  SSrON~  'maSS/RATED'  HP 
MODE  EM  IS. /STD.  CYCLE  * 


_HC  _ 

0.82686 

0.041343 

0.66o25839 

13.600 


_N0X CO 

b.  0018^006 

9.0032E-05 


5.S270E-07 

0.037513 


12.112 
0. 60559 
0.0037050" 
9.0118 


JCAL. FUEL  AIR  RATIO  = 0.1,0347 


ratio  = 0.10080 DIFF  MEAS.t  CAL.  F/A  PERCENT  « 2.5674 


CYL  TEMP  DEG. 

F CYL-1 

CYL-2 

CYL- 3 

CYL-4 

« 

275.89 

291.99 

260.60 

287.39 

IC 

EXT  GAS'  TEMP 

DEG.F  EXT-1 
1534.0 

EXT- 2 
-454.00 

EXT-^ 

-454.00 

^EXT-4  ~ 

_ -454. 00 

MANIFOLD 

i-f 

Cl 

_ENGINE  OIL 

EOILT 

SORT 

01 LP 

Re 

157.35 

219.18 

57.230 

OYNO  rONO. 

TORQUE 

3.1971 

RPM 

1213.6 

~CYL.BACK“i 

C. 

INDUCTION  AIR 

lAIRTl 

IAIRT2 

TAIRTl 

TAIRT2 

77.705 

78.201 

-63.072 

72.858 

ORIFICE  AIR 

TEMP 

90.489 

deLtap“ 

1.0924 

ORFP 

52.906 

■“  FLOW  “ 
1462.9 

' 

_CELL,TEMP.  *_ 

_^1.082  

_ HEATER 

TEMP  = 90.544 

coot 

8.8607 


29.093“ 


68.293 


NASA-LcWIS  PRELIMINARY  DATA 

04/15/76  CAOOEII 

REC  04/15/76 

18S2Q: 23.340 

FAC  SEX15  PGM  C003 

ROG  34L4 

LEANOUT  25  BTOC'I  C T 80  DEG  HUM  » 

30  Y 1 1/2  T OPEN  MODE  * 

7.  0000 

NO.  SCANS  « 5 

ENGINE  TIMING  » 25.00C  DEG. 

BAROMETRIC  PRESSURE 

» 29.100 

RATED  HP.«  160.00 

HC  RATIO-  2.1250 

CCMB.  AIR 


JEKP__ 

79.066 


P?cSS_ 

29,f64 


COMB.  FUEL  TEMP  P 

92.570  5 

CCCLING  AIR  TEMP  __U 

83.735  -0 

R EL-HUM  ^ ' i “ 

30.775 4 

EK'G.  COND.-  F/A  DRY_ F 

0. 10553  0 

l<ff^Ol?TECW6N"F/rjOP  i '0. 89268 

^ ~ PART  PER  MTlX 

MEASURED  CONC._ HC  PRH  Nl 


30.775 

_F/A  DRY 
0.10553 


PRESS 

5.76J2_ 


CFH 

15.182 

"density 

44.323 


DRY^FLOW 

65,246 


VAPOR  FLOW  PRESS  TOTAL 

'0.43466  14.288 


TURBO  FLOW  FLOW  TRON  F PI  P 

8.4374  6.8857  6.1815 


UDEL-HOOO  DEL-HOOD 
-0.065591  0.75416 


FLOW 

o.ooood 


_REL-MUM 
30.775  ■ 


0EW-P0IN7_ 

45.680" 


2 

40.262 

F/A  WET 
0.10484' 


HUMIDITY 

46.633 


X H20  VAPOR  CORRECTED  HP 
I .0708  0.29481 


EOU.  RATIO  RPM-1  _„RPH-2  TORQUE ^BHP 

1.5751  '“‘605.58  ' 607.98  2:4836  0.28"63l 


EXHAUST"  MOLE.'  wT,  » 25. 874 


PART  PER  MILLION  WET  PER  CENT 

MEASURED  CONC. HC  PPM  ^ NOX  PPM CO  DRY C02  DRY 

41940*  ' " 4.022'4  10 .'5 66  5.8726 

CORRECTED  CONC.  TO  WET  BASIS  ' 9.4322  5.2423 


EXHAUST  Density  * 0V( 


02  DRY 
3.8568 
3.4429 


EMISSION  RATE 

EMISSION _ MASS/MODE  _ 

EMISSION  'MASS/RAtED'HP 
MODE  EM  I S./STD.  CYCL  E_J!  

CAL. FUEL  AIR  RATIO  = 0.10425 


HC  ^_NOX  CO  ___ 

1.630"9  '0.00051848'  7.4173 

0.02718J 8.6413E-06  0.12362 

0.00016988  ■5.4OO8E-O8'  0.00077263 

8.  ?412_ _q.  0036005  1.8396  

MEAS.  FUEL  AIR  RATIO  = 0.10553 


OlFF  MEAS.C  CAL.  F/A  PERCENT  «-1.2167 


CYL  TEMP  DEG.F 

CYL-1 

CYL-2 

CYL- 3 

CYL-4 

i " : 

5 : tr 

247.37 

263.03 

249.06 

258.47 

1 a EXT  GAS  TEMP  DEG. 

F EXT-1 

EXT- 2 

EXT- 3 

E XT-4 

' "SEXT-1 

SEXT^  ■ " — -- 

1 , If 

1087.0 

-454.00 

-454.00 

-252.61 

516.70 

515. 17 

r 

[ ENGINE  OIL 

EOILT 

SOILT 

OILP 

MANIFOLD 

PRESSURE  - 

13.338 

[...  >. 

154.74 

255.78 

46.833 

, ..  DYNO  COND. 

TORQUE 

RPM 

CYL. BACK 

PRESSURE  - 

28.905 

8.1512 

597.12 

r t,  INDUCTION  AIR 

lAIRTl 

IAIRT2 

TAIRTI 

TAIRT2 

78.448 

79.066 

-7.9568 

73.087 

ORIFICE  AIR 

TEMP 

DELTAP 

ORFP 

FLOW 

» 

90.847 

1.0218 

53.123 

1415.1 

CELL  TEMP.  - 91. 

291 

HEATER 

TEMP  = 90.343_ 

_ COOLER  TEMP  = 

69.436 

N A SA-^LEWIS'  PRELIMINARY  DATA 


04/15/76  CAODEII 


REC-  04/  15/76  19;  13:51.699 


FAC  SEX15 


PGM  C003  RDG  3417 


LEAMOUT  Z5  8TDC  1 t T 80  DEG  HUM  » 60  X 1 1/2  T CLOS  MODE 
ENGINE  TIMIVG  » 25.000  DEG.  , . BAROMETRIC  PRESSURE 

CFM 


2.0000 


NO.  SCANS  « 4 


29.100 


RATED  HP.»  160.00 


HC  RATIO*  2.1250 


COMB.  AIR 


_TEMP 

78.629 


PRESS 

29,094 


19.589 


DRY  FLOW 
83.351' 


VAPOR  FLOW  PRESS  TOTAL 
1V1199  “ 14.293 


COMB.  FUEL 


TEMP 

91.978 


PRESS 

5.8247 


DENS  ITY 
44.3  38 


TURBO  FLOW  FLOW  TRON  FPIP 

3.9347  6.2331 6.1787 


COOLING  AIR 


TEMP 


84.035 


UDEL-HOOD 

-0.045665 


_OEL-HnO^ 
0.80 '536 


JLOW  _ 

0.00000 


REL-HUM_ 

62.319 


_DEW-POINT 

64.674 


REL-HOM 


I 

62.319 


2 

47.162 


HUMIDITY  1!  H20  VAPOR  CORRECTED  HP 
94.051 _2*1597 _1.6846  j 


ENG.  COND. 


EOU.  RATI0_PPM-1  _ 
■^0747¥2  0.073790  l.liTl"  1207.7 


F/A  DRY 


F/A  WET 


RPM-2 

1207.4' 


TORQUE 


BHP 


7;0424  1.6194 

.ET  co.«ciio>i -pAtTOR  • o-siuB iini«Br«rE-riiT7^-E8-:»r— 1 ^ EXH.uir  Pianr.TE  . .e.e.j 


— — PART  PER  MILLION  WET  PER  CENT  ^ ^ 

MEASUREO^ONC, HC  PPM 

4.3818  9.9129  0.16864 


5-' 


■23  84.0  50.643 

C OP R E CTED  CONC.  TO  WET  BASIS 


EMISSION  RATE 
EMI  SSI  ON MASS/MODE 


_HC  _ _ 

0.10667 

0.019555 


"0.00612222 


NOX  

0r6675109 

0.0013770 

■0'.5062E-06 


CO 


3.9647 
0.72687  _ 

0.0045429 


u 

MODE  EMIS./ST0.  CYCLE  X 

6.4327 

0.5737S 

FUEL  AIR  RATIO 

lU.OLO  — — 

= 0.074782  OlFF  MEAS.C  CAL.  F/A  PERCENT  « 4.7365  . — 

tz 

« 

UAL  •rucu  Mir^  r^M  1 1, 

rv  1 

rvi  -2 

CYL-3 

CYL-4 

LTL  I b“r 

267. 83 

"29U  57““ 

284.53 

296.70 

EXT  GAS  TEMP  DEG. 

F EXT-1 
1 \ <54  - n 

EXT-2 

1054.7 

EXT-3 

-286.73 

EXT- 4 SEKt-1 

-160.18  588.18 

SEXT-2 

586.67 

M. 

soil  T 

OILP 

MANIFOLD  PRESSURE  = 

7.9870  . 

— 

6NG1NE  OIL 

i52.64 

"148.61"" 

56.261 

iv 

DYNO  COND. 

TORQUE 
5«  6166 

RPH 

1191.2 

"CYL. 'BACK  PRESSURE  * 

29.019 

t( 

I A IPTl 

IAIRT2 

TAIRTI 

TAIRT2 

' 

1 NLUl 1 lUN  MIH 

78.099 

"78.6T9““ 

-112.73 

■ 72.904 

' — 

ORIFICE  AIR 

TEMP 

94.021 

“DErTA'P"“ 

0-029753 

ORFP 

53.555 

FLOW 

124.21 





— 

‘ . 

heater  temp  = 93.469. 

COOLER  TEMP  = 

65.825  --  - 

CELL  TEMP.  * 90. 

,018  

NAS  A-LEWIS 


PRELIMINARY  DATA 


04/15/76 


CADDEI I 


REC  04/15/75  19S19S38. 186 


FAC  SEX 15 


PGM  C003 


RDG  3419 


09 

n 

LEANOUT  25  BTOC 

I E T 80  DEG 

HUM  = 60  t 1 

1/2  T CLOS  MODE  ■ 7.0000 

NO.  SCANS  * 5 

n 

IS 

engine  timing  * 

25.000 

DEG.  BAROMETRIC  PRESSURE  » 29.100  RATED 

HP.=  160.00 

HC 

RATIO*  2.1250 

K 

« 

COMB.  AIR 

TEMP 

PRESS 

CFM  DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

fi 

76.865 

29.099 

11.767  50.128 

0.67254 

14.293 

St 

COMB.  FUEL 

TEMP 

90.733 

PRESS 

6.8575 

DENSITY  TURBO  FLOW 

44.370  3.9384 

FLOW  TRON 
3. 501 3 

FPIP 

6.1851 

at 

It 

COOLING  AIR 

TEMP 

UDEL-HOOD 

DEL-HOOD  FLOW 

REL-HUM 

DEH-POINT 

It 

80.619 

-0.064208 

0.81643  0.00000 

65.962 

64.632 

9t 

it 

R EL-HUM 

1 

65.962 

2 

58.284 

HUMIDITY  * H20  VAPOR  CORRECTED  HP 

93.915  2.1566  0.61600 

tr 

ENG.  CONO. 

F/A  DRY 

F/A  WET 

EOU.  RATIO  RPM-l 

RPM-2 

TORQUE 

BHP 

It 

0.069849 

0.068924 

1.0425  615.84 

611.04 

5.0588 

0.59319 

E xfixasyp  tow  R ate“737-,"02 

C* 

« 

WET  CORRECTI ON 

FACTOR  = 0.85879  EXHAUST  MOLE.  MT.  = 28.455 

EXHAUST  DENSITY  » 0.073677 

tc 

n 

measured  CONC. 

PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

PER  CENT 

CO  DRY  C02  DRY 

02  DRY 

(S^ 

AT 

tc 

CORRECTED  CONC. 

12459. 

TO  WET  BASIS 

32.279 

2.1962  11.901 

1.8861  10.220 

2.7329 

2.3470 

• 

W 

K 

ft 

^ 

HC 

NOX  CO 

a * . 
le 

EMISSION  RATE 
EMISSION  MASS/MOOE 

0.32966 

0.0054943 

0.0028311  1.0092 

4.7184E-05  0.016820 

cc 

w 

EMISS  iON  „ M ASSlOlEn  HP 
MODE  EMI S.2STD.  CYCLE  % 

3.4340E- 05 
1.8073 

2I.9490E-07  0.00010513 

0.019660  0.25030 

CAL.FUEL  AIR  RATIO  =>  0.069747 


MEAS.  FUEL  AIR  RATIO  » 0.069B49 


CYL-4 

254.11 


OIFF  MEAS.C  CAL.  F/A  PERCENT  =-0.14515 


CYL  TEMP  DEG.I 

= CYL-1  ^ 

CYL-2 

CYL-3 

227.8* 

256.65 

244. 11 

EXT  GAS  TEMP  OEG.F  EXT-1 

EXT-2 

EXT -3 

715.58 

912. 16 

-345, 27 

ENGINE  OIL 

FOILT 

SOILT 

OILP 

148.85 

189.45 

47.281 

DYNO  CONO. 

TORQUE 

RPM 

3.6148 

606.42 

INDUCTION  AIR 

lAIRTl 

IAIRT2 

TAIRTl 

76,289 

76.865 

-65.909 

ORIFICE  AIR 

TEMP 

DELTAP 

ORFP 

91.926 

0.  075908 

53.540 

CELL  TEMP.  = 

87.740 

HE  AT  ER  TEMP  = 93.099 

EXT-4 
-33.6  86 


' SEXT- 1 
481 .65 


SEXt--?" 

479.88 


MANIFOLD  PRESSURE  = 11*355 
CYL. BACK  PRESSURE  =29. 155’ 


TA I RT  2 
72.250 


FLOW 

279.18 


COOLER  TEMP  = 62. 247 


NAS A-L this 


PRELIMINARY  DATA 


04/15/76 


CAOOEII 


REC  04/15/76  19*19:59.147 


FAC  SEX15 


PGM  C003 


ROG  3420 


M 

•1 

LEANOUT  25  BTOC 

I t T 80  DEG 

HUM  * 60  « 1 

1/2  T CLOS  MODE  - 1.0000 

NO.  SCANS  * 5 

- 

K 

t* 

ENGINE  TIMING  >> 

25.000 

DEG.  BAROMETRIC  PRESSURE  * 29.100 

RATED 

HP. 3 160.00 

HC 

RATIO*  2.1250 

M 

n 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

« 

76.732 

29.097 

11.492 

48.932 

0.65718 

14.291 

*$ 

COMB.  FUEL 

TEMP 

PRESS 

DENSITY 

TURBO  FLOW 

FLOW  TRON 

FPIP 

It 

90.559 

5.8587 

44.374 

3.9354 

3.4383 

6. 1869 

M 

COOLING  AIR 

TEMP 

UDEL-HOOD 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

- 

80.319 

-0.059503 

0.82142 

0.00000 

66.311 

64.657 

R EL-HUM 

1 

2 

HUMIDITY  X H2D  VAPOR  CORRECTED  HP 

t* 

66  .311 

39.790 

94.014 

2.1589 

C. 50492 

t» 

ENG.  COND. 

F/A  DRY 

F/A  WET 

FOU.  RATIO 

RPM-1 

RPM-2 

TORQUE 

BHP 

(r 

0.070268 

0.069337 

1.0488 

599.70 

600.84 

4.2588 

0.48629 

0* 

tc 

WET  CORRECTION 

FACTOR  » 0.86354  EXHAUST  HOLE.  WT. 

= 28.493 

EXHAUST  DENSITY  * 0,073775 

PSThAuST  FLOW  rA"TE  “*“718. 77 

»r 

PART  PER 

MILLION  WET 

PER  CENT 

le 

measured  CONC. 

HC  PPM 

NOX  PPM 

CO  DRY 

C02  DRY 

02  DRY 

* 

12425. 

31 .729 

2. 1296 

11.915 

2.8321 

tt 

CORRECTED  CONC. 

TOvWET  BAS  I 

S 

1.8390 

10.289 

2.4456 

K 

(S 

HC 

NOX 

CO 

tz 

EMISSION  RATE 

0.32062 

0.0027139 

0.95964 

EMISSION  MASS/MODE 

0.0053436 

4.5232E-05 

0.015994 

X 

F M I SS 1 ON  — M AS S/-R AT  EO  HP 

3.3398E-05 

2.8270E-07 

9.9963E-05 

K 

MODE  EMI S. /STD. 

CYCLE  % 

1.7578 

0.018846 

0.23801  

- - - - — 

CAL.FUEL  AIR  RATIO  = 0.069262 

CYL  TEMP  DEG.F  CYL-1 
■ 223.19 

EXT  GAS  TEMP  DEG.F  E XT- I 
671.24 


MEAS.  FUEL  AIR  RATIO  = 0.070268 


DIFF  MEAS.C  CAL,  F/A  PERCENT  — 1 <,4312 


ENGINE  OIL  EO 

14 

OYNO  COND.  Tfi 

_6., 

INDUCTION  AIR  lA 

76 

'OR'lTiCE’TlR"'  ^TE 

: ; _ 9 1 

CELL  TEMP.  = 87.687 


EOILT_ 

148.49 

To  ROUE" 
6.0198 

lA'RTl 

76^129" 

TEMP 

91.735 


j;yl-2 

25"4;53‘ 

TxT-'2~ 

?05.35_ 

_SOUT 

165.75 

■r‘PH  “ 
595.7^ 

I A1RT2 
76.732 

■“DELTAr 

2.0250 


CYL-3 

241.69 

^Yt-T'" 

-390.89 

_piLP 

47.165 


TAIRTl 

14.  rn 

“ORFP" 

53.505 


CYL-4 

251.45 

■~EXT-4" 
-454. 00 


'SEXT-l 

474.35 


47 J.16 


MAN  I FOL  D PRESSU  RF  =1 1 .7,07 
“CYL. BACK' PRESSURE  * “29.‘284" 


TAIRT2 
' 72.4 18 


FLOW 

1970.1 


HEATER  TEMP  = 93  .072 


COOLER  TEMP  = 62.785 


T 


NASA-LEWI s 


PRELIMINARY  DATA 


04/15/76 


CADDEI I 


REC  04/15/76  19:23s41«375 


FAC  SEX15 


PGM  C003 


ROG  3421 


LEANObr  25  bVoC  1 E T 80  PEG  HUM  - 60  T 1 1/2  T CLOS  MOPE  » 6.0000 


NO.  SCANS 


ENG INE  TIMING  « 25.000 


DEG.’ 


BAROMETRIC  PRESSURE  =29.100 


RATED  HP.*  160.00 


HC  RATIO*  2.1250 


COMB.  AIR 


TEMP 


PRESS 


CFM 


77.826 


29.104 


19.116 


DRY^  PLOW 
‘80.884 


^VAPOR  FLOW  'PRESS  TOTAL 
1.1057  ■ 14.297 


COMB.  FUEL 


TEMP 

90.382 


PRESS 

5.8136 


.DENSITY 

44.379 


TURBO  FLOW  FLOW  TRON 
3.9369  6.3706 


FPIP 

6.1741 


GCCLING  AIR 


J£MP 

81.121 


UOEL-HnO_p DEL-HOOD 


-0.072879 


0.87870 


FLOW 

"o  .06006' 


REL-HUM 

'65.101 


DEW-POINT 

65.167 


REL-HUM 


65.101 


2 

48.128 


"HlmDlTY  jTH20  VAPOR  tORRECTED'HP 
95.693  2.1974  2.0738 


ENG.  CONO. 


F/A__DRY, F/A  WFT_ _EOU.  RATIO  RPM-1 

■6.078763  0.077701  1.1756  1198.8 


RPM-2 

1199.1 


TORQUE 

8;7370‘ 


jyip 

1.9943 


WET  CORRECTION 

, 1 ' 

FACTOR  * 0.84083  EXHAUST  MOLE.  WT. 

s 27.780 

EXHAUST  DENSITY  « 0.671929  EXHAUST  FLOW  RATE  * 1228.4 

HEASUREO 

CONC. 

PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

CO  DRY 

PER  CENT 
1CO2  DRY 

02  DRY  ^ _ 

CORI^ECTEO 

CONC. 

2518.6 

TO  WET  0ASIS 

51.522 

5.6355 
4.73  85 

11.828 

9.9455 

0.18085  . LJ) 

0.15207 

HC 

NOX 

CO 

. EMISSION 
f OM 

RATE 

MASS/MOOE 

0.11107 

0.0055536 

O. 0075316 
O. 00037658 

4.2260 

0.21130 

EMISSION 
MODE  EMIS 

MASS/RATEO  HP 
./STD.  CYCLE 

3.‘4710'E-05 
1. 8268 

2.3536E-06 
0. 15691 

0.0013206 

3.1443 

CAL. FUEL 

AIR  RATIO  = 0.079170 

MEAS.  FUEL  AIR  RAT  10 

^ 0.078763_ 

DIFF  MEAS.C  CAL.  F/A  PERCENT  * 0.51755 

CYL  TEMP  DEG.F 


CYL-1 

252.64 


EXT  GAS  TEMP  DEG.F  EXT-1 
918.27 


ENGINE  OIL 


J91LT  _ 
f44.75 


CYL- 2 

CYL-3 

CYL-4 

272.24 

259.78 

263.82 

"EXT-2  ~ 
rnfiS  -8 

EXT- 3 
-454.00 

E XT-4 
294.91 

SEXT-1 

449.38 

SEXT-2 
448. 94 

SOILT 

OILP 

MANIFOLD 

PRESSURE  * 

7.9955 

253.72 


57.992 


DYNO  CONO. 

TORQUE 

4.1164 

RPM 

1179.7 

CYL. BACK  PRESSURE  = 29.042 

INDUCTION  AIR 

lAIRTl 

1A1RT2 

TAIRTI 

TAIRT2 

77 .340 

77.826 

-39.239 

75.833 

ORIFICE  AIR 

TEMP 

91.761 

DELTA P 
3.3258 

ORFP. 

53.532 

FLOW 
2493. 1 

* — 



_ 



CELL  TEMP.  » 87.850 


heater  TEMP  = 129.15 


COOLER  TEMP  * 79,867 


tt 

tt 

NASA-LEWIS 

PRELIMINARY 

DATA  04/15/75  CADDEI  I REC  04/ 15/ 76  19: 32:  25 .733 

FAC 

SEX15  PGM 

C003  ROG  3422 

M 

•« 

LEAMOUT  25  BTOC 

I C T 80  DEG 

HUM  X 60  * 3/4  T CLOSED  MODE  « 1.0000 

NO.  SCANS  X 5 

K 

ENCINE  TIMING 

X 25.000 

DEG.  BAROMETRIC  PRESSURE  * 29.100  RATED  HP.x  150-00 

HC  RATIO-  2.1250 

n 

n 

COMB.  AIR 

TFMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

to 

n 

80.257 

29.102 

10.313 

43.590 

0.58127  14.290 

K 

ts 

COMB.  FUEL 

TEMP 

90.252 

PRESS 
5. 8374 

DENS  ITY 
44.382 

TURBO  FLOW 
3.9394 

FLOW  TRON  FPIP 

3.8974  6.1851 

n 

COOLING  AIR 

TEMP 

UO EL -HOOD 

DEL-HOOD 

FLOW 

REL-HUM  DEW-POINT 

t* 

84.735 

-0.073617 

0.81256 

0.00000 

58.517  64.457 

•» 

R EL-HUM 

1 

58.517 

2 

61.976 

HUMIDITY 

93.346 

* H20  VAPOR  CORRECTED  HP 
2.1435  0.71815 

r» 

ENG.  CONO- 

F/A  DRY 

F/A  WET 

EQU.  RATIO 

RPM-1 

RPM-2  TORQUE 

BHP 

t* 

It 

0.089411 

0.088234 

1.3345 

593.58 

594.30  6.1036 

0.68949 

c* 

K 

WET  CORRECTION 

FACTOR  X 0. 

85527  EXHAUST  M3LE,  WT. 

X 26.960 

exhaust  DENSITY  * 0.069805 

EXHAUST  FLOW 

RATE  « 688.60 

K 

ic 

MEASURED  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

U 

K 

SC 

CORRECTED  CONC 

: 20497, 

. TO  HFT  BASIS 

11.111 

8.0156 

6.8636 

9.0562 

7.7632 

1.9675 

1.6847 

«c 

ct  _ 

HC 

NOX 

cn 

= . EMISSION  RATE 
It  EMISSION  MASS/MOOE 

0.50670 

0.0084450 

0.00091048 

1.5175E-05 

3.4313 

0.057188 

oc 

tt 

EMISSION  MASS/RATED  HP 
MODE  EMIS. /STD.  CYCLE  * 

5. 2 7 81 E- 05 
2.7780 

9.4842E-08 

0.0063228 

0.00035742 
0. 85101 

*i 

CAL. FUEL  AIR  RATIO  =0.089559  MBAS.  FUEL  AIR  RATIO 

X 0.089411 

DIFF  HEAS.6  CAL.  F/A  PERCENT  * 0.16499 

X 

CYL  TEMP  DEG-F 

.CYL-I 

CYL-2 

CYL-3 

CYL-4 

tt 

K 

28  3,  8 3 

298.99 

286.79 

302.73 

cz 

iC 

EXT  GAS  TEMP  DEG.F  EXT-1 
523.08 

EXT-2 
687.  74 

EXT- 3 
-377.70 

EXT-4 

-75.984 

SEXT-l  SEXT-2 

627.00  626.01 

ct 

<l 

ENGINE  OIL 

EOILT 

SOILT 

OILP 

MANIFOLD  PRESSURE  x 11.092 

a 

160.57 

159.50 

45.581 

s- 

DYNO  CONO. 

TOPOUE 
4. 5941 

RPM 

_ 591.24 

CYL. BACK  PRESSURE  x 29.280 

INDUCTION  AIR 

lAIRTl  „ 

IAIRT2 

TARTl  TAIRT2 

tt 

79.649 

80.267 

-71.378 

76.466 

,, 

ORIFICE  AIR 

TEMP 

92.614 

OELTAP 

4.0066 

ORFP 

53.538 

FLOW 

2732.2 

' - 

_ C EL  L _T  EM  P 8 .919 

--- 

heater  TEMP 

106.62„_, 

COOLER 

TEMP  = 74.730__ 

- ■ 

■ 

N A SA-LEWTS  PRELIMINARY  DATA 


<H/15/76 


CADDEI I 


RFr.-  QA/lS/76  19S37*  41.182 


FAC  SEX15 


PGM  C003 


RDG  3^23 


“ i eaNQUT  BTDC  1 e t 30  DEG  HUM  » 60  t T CLOSED  MODE  »__2_. 00.00 - 

r.  FNC-INE  nFG.  • - 6AR0METU^RJSmE_^JJ40g 

DRV_n.OH 


NO.  SCANS 


RATED  HP.»  160. 00_ 


HC  RATIO-  2. 1250 


r.QMB.  AIR 


TEMP 

0O.7AO 


_PRESS_ 

29.090 


CFH 

'19.029 


0O.54A 


VAPOR  FLOW PRESS  TOTAL 

1.0941 14.290 


« 

COMB.  FUEL 

TEMP 

PRESS 

(R  TQTIA 

DENS ITY 
44.340 

TUR'BO  FLOW 
3.9363 

FLOW  TRON 
7.0157  _ 

FPIP 

6.1671  - 

m 

91 •891 

DEL-HOOD 

FLOW 

REL-HUM  . 

DEW-POINT 

4» 

IT 

__£lin  LLN0_A.L8 

TEMP 

/ 84.814 

-0.062732 

~ 0.75047 

0.00000 

50.806 

64.992  - 

0 


REL-HUM 


_58,6Q6_ 


2 

_60,.04.'i. 


HUMIDITY  * *H20  VAPOR  CORRECTEO  HP 
9 5^  9 9 1 2.1836 2 .01 76 


_£.ljiCv.  CON.P-«- 


_f/A  WPT  EQU.  RATIO  RPW-1. 

0.007104  0.085936  1.3001  1201.5 


F/A  DRY 


RPH-2 

1202.3 


TORQUE_ 

0.4592 


BHP 


1.9352 


HEt  CORRECTION  FACTOR  = 0.04527 


E)mAU^^rETirrr---27".-r^^^  exhaust  flow  rate  . 1262.0 


HFASURED  CONC. 


PART  PER  MILLION  WET 

HC  PPM  NOX  PPM CD  PR,Y_ 

- 8.55  04 

7.2342 


4740.8  35.464 

CORRECTED  CONC.  TO  WET  BASIS., 


PER  CENT 
C02_0R)L_ 

'10.195 

8.6176 


JD2  DRY 
0.25122 
0.21235 


Cn 

Vi 


NASA-LcWIS  PRELIMINARY  DATA  04/15/76 

CAOOEII  REC  04/15/76  19:37:55.595 

FAC  SEX15 

PGM  C003 

ROG  3424 

LEANOUT  25  BTOCI  C T 80  DEG  HUM  - 60  * 3/4  T 

CLOSED  MODE  ■ 6.0000  NO.  SCANS  ■ 5 

ENGINE  TIM  IMG 
CONB.  A1 R_ 

COMB.  EUEL 

COOLING  AIR 

re'l-hum 


BAROMETRIC  PRESSURE  » 29.100 


RATED  HP.«  160.00 


HC  RATIO-  2.1250 


TEMP 

80.928 

TEMP 

91.917 

_TEMP 

8^.972 


58.529 


_PRES_S_ 

29*100 

PRESS 

5.7963 


_CFM 

19.^69 

OENS  ITY 
6A.339 


DRY_  FLOW  _ VAPOR  FLOW_PRESS  TOTAL 
82.331  ' i.l202  14.296 

'tu  rWfl  Oti  iFLOW  Tr^n  f p ip 

3.9357  7.1617  6.1686 


UDEL-HOOD  DEL-HOOD 
-0. 074 171  0.77658 


FLOW  _ 

0.00000 


REL-HUM_ 

'581529 


DEW-POINT 

65.032 


2 

36.892 


HUMIDITY 

95.244 


% H20  VAPOR  CORRECTED  HP 
2.1871  1.8333 


1 '■  'w-  ” 

i 

0. 086987 

0. 085819 

1.2983 

1201.6 

121 

1 ^ 

WET  CORRECTION 

F-'CJOR  * 0,84485  EXHAUST  M3LE.  WT. 

s.-' 

= 27.139 

1 

1 ' K 

PART  PER  MILLION  WET 

PEP  CENT 

1 (C  ' 

MEASURED  CONC. 

HC  PPM 

NOX  PPM 

CO  DRY 

C02  DRY 

02 

4941.5 

34,723 

8.5246 

10.192 

0.; 

t- 

1 K 

CORRECTEO  CONC. 

TO  WFT  8 As  I S 

7.2020 

8.6103 

0.: 

RpM-2 TORQUE_ BHP 

1202. 1 7.6841  1.7580 

■ E XH AUSt"  D E N SYt 61  07d2~70  EXHAUST  FLOW  RAT E « 1289.5 


BH^P 

1.7580 


EMISSION  RATE  0.22875  0.0053283  6.7423 

J=^M  I SS I ON MASS/MODE 0 , 0 1 1438  0.300  2664 1_„  0.  337 1 

EMISSION  MASS/RATEO  HP  7. i486E-05  1.6651E-06  0.002107C 

MODE  EMrS  ./STn.  CYCLE  T 3.7624 0.  11 101 5.  0166 

CAL.FUEL  AIR  RATIO  = 0.086992  MEAS.  FUEL  AIR  _RAT.iqL_Y  P .086987_ 


DIFF  HEAS.e  CAL.  F/A  PERCENT  - 0.0054817 


DYNO  CONO.  TO 

3. 

_I  NDJJCT  ION  AIR lA 

■ ■ ■ 80 

'ORfF'irE  air"  ~T E 

93 

CELL  TEMP.  * 89.469 


TORQUE 

3.3621. 

lAIRTl 

80.514 

T E HP  '' 
93.135 


RPM 

J184. 7 

IAIRT2 

80.926 

llELTAP  ^ 
0.025102 


_TAITT1 

-38.376 

“ORFP  ' 
53.466 


CYL  TEMP  OEG.F  CYL-1 

CYL -2 

CYL- 3 

CYL 

271.16 

281.72 

274.40 

278 

EXT  GAS  TEMP  OEG.F  EXT-1 

EXT -2 

EXT-3 

EXT- 

1507.9 

985.40 

-454.00 

-4.54 

ENGINE  OIL  EOILT 

SOILT 

OILP 

MAN 

154.46 

280.64 

56.150 

SEXT-l 

529.75 


SEXT-2 

528.44 


MAN  I FOLD  PRESSURE  - 8.0674 
C YL . B A C K' PRE  SSURE  - 29714 T 


TAIRT2 

76.124 


FLOW 

106.55 


HEATER  TEMP  =110.24 


COOLER  TFMP  = 74.133 


o 


NASA-LSWIS 


PRELIMINARY  DATA 


04/15/76  CADDEI  I REC  04/ IS/ 76  1 9s 4 IS  57.236  FAC  SEX15 J!5 M.  C003 RDG  3425 

» LEANOUT  25  BTDC : 1 C T 80  DEG  HUM  » 60  T 3/4  T CLOSED  MODE  ^ 7.0000 ^NO.  SCANS  « 5 

O » ENGINE  TIMING  X 25.000  DEG.  BAROMETRIC  PRESSURE  » .29.100  . . RATED  HP.«  160.00 HC  RAT!0«  2. 1250 

" COMS.  AIR TEMP  PRESS  CFM DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

O « 81.439  29^.097  lo'.542  44.635  ‘ 0.60669  " 14. 29  2' 

Of  ^ 

COMB.  fIieT  ' TEMP  PRESS  OENSFtT”''^  TUR'bo' FLOiv”  FLO'w' TRON^  FPIP 

O 92.527  5.8389 .44.324 3.9343  ; 3.8944  _6.1827_ 


» COOLING  A!R  TEMP  UDEL-HOOD  DEL-HOOD __FL0M  ___REL-HUM  DEW-POINT 


o 

t? 

(r 

' 

84.858 

-61066422 

0.81118 

0.00000 

57.492 

64.997 

!>• 

S» 

REL-HUH 

1 

57.492 

2 

47.443 

HUMIDITY 

95.147 

X H20  VAPOR 
2.1849 

CORRECTED  HP 
0.68239 

r» 

(r 

ENG.  CONO. 

F/A  DRY 

F/A  WET 

EQU.  RAT  to 

RPM-1 

RPM-2 

TORQUE 

BHP 

Cr 

0. 087250 

0. 086080 

1.3022 

• 

611.58 

612.24 

5.6172 

0.65411 

6t 

«C 

WET  CORRECTION 

FACTOR  * 0.86411  EXHAUST  MOLE. 

WT, 

» 27.120 

EXHAUST  DENSITY  = 

= 0.070219  EXHAUST  FLOW  RATE  > 699.75 

K 

tc 

_M EASURED  C PNC. 

PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

CD  DRY 

PER  CENT 
C02  DRY 

02  DRY 

9o 

— 

•C 

tc 

CORRECTED  CONC. 

18020. 

TO  WET  BASIS 

12.527 

7.0732 

6.1120 

9.5579 

8.2591 

2.1424 

1.8513 

K 

cr 

HC 

NOX 

CO 

ec 

EMISSION  RATE 
EMISSION  HASS/MOOE 

0.45270 

0.0075450 

0.0010431 

1.7386E-05 

3.1050 

0.051750 

oc 

u 

EMISSION  MASS/RATED  HP 
MODE  EMIS./STD.  CYCLE  X 

4.7156E-05 

2.4819 

1.0866E-07 

0.0072440 

0.00032344 
0. 77008 

CAL .FUEL  AIR  RATIO  = 0.085137 

MEAS.  FUEL  AIR  RATIO 

= 0.087250 

OIFF  MEAS 

.£  CAL. 

F/A  PERCENT  *-2.4222 

K 

U 

_CYJ=-T,EMP.  .OEG.F_ 

CYL-1 

CYL-2 

CYL-3 

CYL-4 

-• 

250.27 

260.76 

248.65 

254.92 

Cf 

ir 

EXT  GAS  TEMP  DEG. F EXT-l 
1266.7 

EXT-2 

733.05 

EXT-3 

-454.00 

E XT-4 
-145.25 

SEXT-l 

467.39 

SEXT-2 

465.40 

cc 

«i 

ENGINE  OIL 

FO  ILT 

SOILT 

OILP 

MANIFOLD  PRESSURE  = 10. 

802 

“ — ^ ^ o o ' 

151.46 

246.05 

47.073 

g 

»t 

DYNO  CONO. 

TORQUE 

4.0108 

RPM 

604.14 

CYL. BACK  PRESSURE  * 28. 

853 

" 

I NDUCT  ION  AIR 

lAlPTl 

lA  IRT2 

TAIRTl 

TAIRT2 

: : 

80.937 

81.439 

-66.419 

75.361 

•'t 

ORIFICE  AIR 

TEMP 

93.552 

OELTAP 

1.0276 

ORFP  ' 
53.498 

FLOW 

1415.6 

CELL  .TEMP. _ _ 89.739  . HEA T ER  , TEMP  = 99.034  COOLER  TEMP  = 66.614 


N/>SA~tEWIS 


PRELIMINARY  DATA 


04/15/76 


CADOEI I 


REC  04/15/76  20:01:20.262 


FAC  SEX15 


PGM  C003 


ROG  3427 


LEANOUT  25  BTOC.  I CT  80  DEG  HUM  x 60  X NEUTRAL 


MODE  * 2.0000 


ENGINE  TIMING  » 25.000 


COMB.  AIR 


COMB.  FUEL 


COOLING  AIR 


R EL-HUM 


ENG.  COND. 


BAROMETRIC  PRESSURE  * 29.100 


TEMP 

80.540 

TEMP 

90.603 

TEMP 

84.226 


58.361 

F/A  PRY 
0.  0“9'7665 


PRESS 

29.095 

PRESS 

5.7396 

UDEL-HOOD 

-0.0^9743 

62.770 

F/A  WET 
d.  0'96374 


CFH 

22.141 

DENS  ITY 
44.373 

DEL-HOOD 

C.a06”75 

HUMIDITY 

93.730 


_DRY_FLCW 

93.697 


NO.  SCANS  X 5 

) RATED  HP.x  160.00 

VAPOR  FLOW  PRESS  TOTAL 
i.2546  14.298 


TURBO  FLOW  FLOW  TRON  FPIP 

10.809  9.1509  6.1602 


JFLOW 

0.00000" 


REL-HUH 
"58.361  ■ 


DEW-POINT 

64.587 


* H20  VAPOR  CORRECTED  HP 


2.1524 


EQU.  RATIO  RPM-1 
1.4577  1206.6" 


1.1095 

RPM-2 

"1205,7 


HC  RATlOx  2. 


TORQUE^ 

4.6338 


WET  CORRECTION  FACTOR  =0.85439 


EXHAUST  M3LE.  WT.  = 26.3"81 


E XH  AU5T"WN  S f'T  V"^ 


BHP 

1.0646 


MEASURED  CONC.  HG  PPM  NOX  PPM  CO  DRY 

11286.  12.98't  11. 101 

CORRECTED  CONC.  TO  WET  BASIS  9.4846 


PART  PER  MILLION  WET 


PER  CENT 
C02  ORY_ 
'8.3969 
7.  1742 


02  DRY 

0.'46939" 

0.40104 


EMISSIDM  RATE 
EMISSION  MASS/MOOE 
EMISSION  MASS/RATED  HP 
MODE  EMIS./STD.  CYCLE  X 

_CAL.FUEL  AIR  RATIOx  0.097265 


HC  NOX  CO 

0.61751  0.6023554  ' 10.494”' 

0.11321  0.30043183  1.9240  _ 

0.00070756  2.69"89'E-66  0.012025 

37.240  0.17993  28.631 


MEAS.  FUEL  AIR  RATIO  = 0.097665 


DIFF  MEAS.C  CAL.  F/A  PERCENT  x-0. 40945 


CYL  TEMP  DEG.F 


CY  L-1 
"252.04 


EXT  GAS  TEMP  DEG.F  EXT-1 
1343.3 


ENGINE  OIL 


DYKO  CONO. 


INDUCTION  AIR 


ORIFICE  AIR 


_eoilt_ 

148.73 

TorooT 

6.  0990 

lA IRTl 
'80.214" 

~TEMP  ■ 
92.213 


_CYL-2 

263.27 

TxT^r~ 

1016. 8^ 

_SOILT  _ 
217.12 

~rp"m 

1210.7 

_IA  IPT2_ 
86.540 

"OELfAP” 

3.0078 


CYL -3 
2'46'.77" 

■~EXT-3"""' 

-447.28 

_OIL_P 

58".r58 


_TA^RT1^ 

-91.359 

■~0R"FR"' 

53.503 


CYL- 4 
"249.77 

"“EXT-A”' 

-142.28 


SFlTPT 

493.84 


493.00 


MANIFOLD  PRESSURE  X 8.7149 


CYL. BACK  PRESSURE  x 29.137' 


JAIRT2 

76.033 


FLOW 

2373.7 


CELL  temp.  s je.. 474 


H F A T FP  T EM  P = 1 1 2 . 2 Q_ 


COOLER  TFMP  - 69.837 


i 

' 1 

• 

, , 

^ASA-•EW^S  PRELIMINARY 

DATA  09/15/76  CAODEII  RFC  09/15/76  20:09:00.001 

FAC 

SEXIS  PGM 

C003 

ROG  3929 

c«. 

tt 

.LEANOUT  25  8TDC 

I GT  80  DEG 

HUM  * 60  t NEUTRAL  MODE  * 6.0000 

NO.  SCANS  « 9 

«« 

tt 

ENGINE  TIMING  = 

25.000 

DEG.'  BAROMETRIC  PRESSURE  * 29.100 

1 RATED  HP.*  160.00 

HC 

RATIO*  2.1250 

• 

'K 

fl 

COMB.  AIR 

TE  MP 

PRESS 

CFM 

DRY-  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

n 

80.791 

29.099 

22.158 

9J.750 

1.2608  19.296 

■ 

; 

n 

COMB.  EUEL 

TEMP 

90.803 

PRESS 

5.7919 

DENSITY 

99.368 

TURBO  FLOW 
10.770 

FLOW  TRON  FPIP 

9.1972  6.1551 

w 

COOLING  AIR 

TEMP 

UDEL-HOOD 

DEL-HOOD 

FLOW  • 

REL-HUM  DEW-POINT 

3 

(» 

It 

89.375 

-0.079568 

0.83992 

0.00000 

58.123  69.705 

1 j 

*t 

it 

REL-HUM 

1 

58.123 

2 

39.626 

HUMIDITY 

99.190 

t H20  VAPOR  CORRECTED  HP 
2.1618  0.97938 

tt 

ENG.  CONO. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM- 2 TORQUE 

BHP 

1 ' ' * 

it 

0.  097569 

0.096279 

1.9563 

1205.1 

1205.9  9.0733 

0.93962 

S',  :• 

(t  -y 

Ot 

€T 

; WET  CORRECTION 

FACTOR  • 0. 

85503  EXHAUST  M3LE.  WT, 

* 26.387 

EXHAUST  DENSITY  * 0.068322 

“FXHTiUSt  PTOiT 

RATF^ 

1529.5 

r 

j'.  ■ 

tt 

tr 

MEASUREO  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRV 

02  DRY 

<c 

CORRECTED  CONC. 

10391.  16.763 

TO  WET  BASIS 

11.010 

9.9190 

8.9992 

7.2628 

0.37289 

0.31883 

1 

K 

re:  ■■ 

HC 

NOX 

CO 

a 

it 

EMISSION  RATE 
^EMISSION  MASS/MOOE 

0.56597 

0.028298 

0.0030911 

0.00015205 

10.919 

0.52097 

*■ 

J ' u 

f.;  ;■. 

ot 

«£ 

EMISSION  mass/rated  HP 
MODE  EMIS.TSTO.  CYCLE  X 

0.00017686 

9.3086 

9.5039E-07 

0.063356 

0.0032561 

7.7525 

S 

[• 

u 

It 

CAL. FUEL  AIR  RATIO  = 0.096781  MEAS.  FUEL  AIR  RATIO 

» 0.097569 

OIFF  MEAS.C  CAL.  F/A 

PERCENT  ■ 

*-0.80803 

K 

«£ 

CYL  TEMP  DEG.F 

CYL-1 

CYL-2 

CYL- 3 

CYL-9 

i - 

*e 

re 

261.75 

272.89 

260.99 

266.16 

{£ 

If 

EXT  GAS  TEMP  DEG.F  EXT-1 
ei»0.  23 

EXT-2 

1027.0 

EXT-3 

-959.00 

EXT- 9 
-72.096 

SEXT-l  SEXT-2 

973.93  972.82 

P.-,'  :■■ 
fy:.  ■■■■ 

V 

IX 

ENGINE  OIL 

EOILT 

SOILT 

OILP 

MANIFOLD  PRESSURE  * 8.6792 

S 

1 ■ 

• X 

196.72 

369.35 

58.626 

•1. 

ti 

DY NO  CONO. 

TORQUE 

10.590 

RPM 

1221.9 

CYL. BACK  PRESSURE  =*  29.317 

1 

t« 

INDUCTION  AIR 

lA  IRTl 

IAIRT2 

TAIRTl 

TAIRT2 

■ 

u 

80.950 

80.791 

9.8173 

76.000 

ORIFICE  AIR 

TEMP 

92.577 

DELTAP 

3.7926 

ORFP 

53.517 

FLOW 

2690.9 

• 

CELL  TEMP.  = 88.720 

HEATER  TEMP 

= 108.07 

COOLER 

: TEMP  * 79.300 

04/15/76 


CAOOEl I 


REC  04/15/76  20:12:15.944 


FAC  SEX15 


PGM  C003 


ROG  3431 


M 

W 

LEANOUT  25  BTDC 

I CT  80  DEG 

HUM  » 60  * NEUTRAL  MODE  » 1.0000 

NO.  SCANS  * 4 

n 

ENGINE  TIMING  * 

25.000 

DEG.  barometric  PRESSURE  * 29.100 

RATED 

HP.*  160.00  HC 

RATIO*  2.1250 

*6 

COMB.  AIR 

TEMP 

PRESS 

CEM 

DRV  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

78.629 

29.098 

12.336 

52.266 

0.69875 

14.291 

rr 

COMB.  FUEL 

TEMP 

88.819 

PRESS 

5.7947 

DENS  ITV 
44.419 

TURBO  FLOW 
3.9440 

FLOW  TRON 
5.0443 

FPIP 

6.1765 

« 

COOLING  AIR 

TEMP 

UOEL-HOOD 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

81.650 

-0.071957 

0.75935 

0.00000 

62.006 

64.530 

w 

(f 

REL-HUM 

1 

62.006 

2 

61.161 

HUMIDITY 

93.584 

* H2D  VAPOR  CORRECTED  HP 
2.1490  0.41627 

*» 

c» 

E NG . CONO. 

F/A  DRY 

F/ A WET 

EOU.  RATIO 

RPM-1 

RPM-2 

TORQUE  BHP 

<r 

IT 

0.096511 

0.095238 

1.4405 

607.64 

608.91 

3.4587  0.40015 

C*  . 
oc 

WET  CORRECTION 

FACTOR  * 0. 

86768  EXHAUST  M3LE.  WT. 

* 26.459 

EXHAUST  DENSITY  » 0.068508 

EXHAUST  FLOW  RffT'l 

: * 84STT5 

« 

It 

MEASURED  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 



a 

CORRECTED  CONC. 

26318.  4.6992 

TO  WET  BASIS 

9.2144 
7.99  51 

7.9623 
6.  9087 

2.3375 

2.0282 

• 

K 

ri 

HC 

NflX 

cn 

EMISSION  RATE 
EMISSION  MASS/MODE 

0.80005 

0.013334 

0.00047351 

7.8918E-06 

4.9149 

0.081915 

K 

K 

EMISSION  MASS/RATEO  HP 
MODE  EMIS./STO.  CYCLE  % 

8.3338E-05 

4.3862 

4.9324E-08 

0.0032883 

0. 00051197 

1.  2190 

CAl .FUEL  AIR  RATIO  = 0.095164 


MEAS.  FUEL  AIR  RATIO  = 0.096511 


DIFF  MEAS.C  CAL.  F/A  PERCENT  *-1.3959 


CYL  TEMP  DEG.F 

CYL-1 

CYL-2 

CYL-3 

CYL- 4 

219.42 

228.02 

204.34 

207.61 

EXT  GAS  TEMP  OEG. 

F EXT-1 
1608.6 

EXT-2 

779.45 

EXT- 3 
-454.00 

EXT- 4 
-169.57 

SEXT-1 

365.67 

SEXT-2 

364.37 

ENGINE  OIL 

EO  ILT 

SO  ILT 

OILP 

MANIFOLD 

PRE  SSURE  * 

11.588 

140.28 

302.30 

48 .065 

OYNO  CONO. 

TORQUE 
4.  7705 

RPM 

587.68 

CYL. BACK 

PRE SSURE  * 

28.526 

INDUCTION  AIR 

lA  !RT1 

lA  IPT2 

TAIRTl 

TAIRT2 

78.242 

78.629 

-15.867 

75.153 

ORIFICE  AIR 

TEMP 

90.138 

DELTAP 
2 .5440 

ORFR 

53.562 

FLOW 

2196.5 

CELL, TEMP.  * 86. 

HEATER, 

TEMP  = 93.434  , 

COOLER  TEMP  = 

69.755  . 

o 


-J 


J 


NASA-LEWIS  PRELimNARY  DftTA 


04/15/76 


LgANOUT  25  BTDC‘ 1 £T  BO  PEG  HUfi  “ 60  % NEUTRAL 
FNGINE  TIMING  » 25.000  DEG. 


CADDEIl  REC  04/15/76  20» 12: 34.653 

MODE  * 7.0000  NO.  SCANS  * 4 


FAC  SEX15 


PGM  C003 


RDG  3432 


BAROMETRIC  PRESSURE. ^2.9.J,00_ 


RATED  HP.»  1604.00 


HG  RATIO-  2*1250_ 


C0MB._A1R_ 


TEMP 


PRESS 


CFM 


78.728 


29. 101 


12.609 


ORY_FLOW 

53.423 


VAPOR  FLOW  PRESS  TOTAL 
0.71665  14.293 


COMB.  FUEL 


TEMP 

88.764 


PRESS 

5.7947 


OEMS  ITT  “turbo  FLOW  FLOW  TRON  FPIP 
44.420  3.9420  5.0105  6.1907 


COOLING  AIR 


TEMP  UDEL-HOOD  DFL-H00p_ 

'8l.'683  -bV067806  0. ‘8  58  64 


FLOW 

b. 00000 


REL-HUM 

62.021 


dew-point 

'64.630 


REL-HUM 


1 

52.021 


54.555 


HUM I D ITT 
93.904 


H20  VAPbR"CORRECTEO  HP 
2.1553  0.99196  


ENG.  COND. 


F/A  DRY  F/ A WET FOU.  RATIO  RPM-1 

6.093789  6.092548  1.3998  605.39 


RPM-2 

606.06 


TOROUE 

8.2717 


BHP 

6.95345 


WET  CORRECTION  FACTOR  = 0.85484 


“ ^PAPT  PER  MILLION  WET 

MEA 5IIRED  CONC.  HC . PPM  NOX  . PPM  _ 

~ 26365.  4.9205 


EXHAUST  M3LE.  WT.  * 26.646 

^ pgjj  cpnT 


EXHAUST  OENSITt"*  0.068994  EXHAUST  FLOW  RAtE  ■ 857.32 


CORRECTED  CONC.  TO  WET  BASIS 


CD _ DRY 
9.'3428 
7.9856 


C02  DRY 

8.0364 

5.8599 


02  DRY 
2.2825 
1.9512 


cig 

UJ 


EMISSION  RATE 

_E  M I SS I ON  MASS/ MODE 

EMISSION  MASS/RATED  HP 
MODE  FMIS./STD.  CYCLE  % 


_HC  __ 

0.81146 

0.013524 


8.4527E-05 

4.4488 


NOX  _ cn  

0.00050199  4.9710 

_ 8.3666E-06  0.082850_ 

5.2291E-08  0.00051781 

0.0034861  1.2329  _ 


CAL  .FUEL  AIR  RATIO  = 0.0956JJ^ 


MEA5.  FUEL  AIR  _RAT10  = 0.093789„^:DrFF  MEAS .J_CAL_._  F/A  * 2.p062 


CYL  TEMP  DFG.F 

CYL-l 

CYL- 2 

CYL-3 

CYL-4  . ...  : . ..  • - • - - 

206,70 

■ '218..  62 

227.21 

203.53 

rt 

et 

EXT  GAi  TEMP  DEG, 

,F  EXT-l 
1104.5 

EXT -2 
774  . 76_ 

EXT- 3 
-454. 00_ 

“ext- 4 SEXT-1  SEXT-Z 

-454.00  _ 352.68  _ 361.32 - . 

ot 

. 

ENGINE  OIL 

ED  ILT 

SO  ILT 

OILP 

MANIFOLD  PRESSURE  - 11.543  . _ - - — — 

13  9.89 

157.11 

A B • 1 1 5 

_ _ . 

»» 

«■ 

OYNO  COND. 

■“'to  POUF 
1.4041 

“rpm‘ 

573.81 

CYL. BACK  PRESSURE  = 29.199 

r. 

iNntlCTlON  AIR 

lAIRTl 

IAIRT2 

TAIRTl 

“40.559 

TAIRT2  * 

75.173 

FLOW 

2176.1  . 

/• 

78.207 

78.728 

OPIFl'CE  AIR 

TEMP 

90.128 

DEL  tap" 
2.4941. 

nPFP 

53.550 

- 

_.CELL  T B''P«  

.104 

HEATER 

temp  = 93.348 

COOLER  TEMP  = 69.911  ...  . . ..  .. 

NASA-LEWIS  PBELIHINARY  DATA 


04/15/76 


CADDEI I 


REC  04/15/76  20tgB;14.137 
NO.  SCANS  » 5 


FAC  SEX I 5 


PGN  C003  RDG  343 3_ 


1 .0000 


<>1 

LEANOUT  25  I 

1 ou  ucu 

npr,.  RARDMETIIC  PRESSURE  * 29.100 

MTE.5_ 

HP.s  160.00 

HC  RATIO-  2.125J;  

(4 

CFM 

DRY  FLOW 
■*56.*84*0 

VAPOR  FLOW 
0.76515 

PRESS  TOTA^ 

I 4,?Q*\ 

rnMRwk  AIR 

TFMP 

PRESS 



ri 

80.434 

29.0^97 

13.417 

« 

COMB.  FUEL 

TEMP 

PRESS 

DENSITY 

TURBO  FLOW 
7.6060  _ 

FLOW  TRON 
6.  1 1 46 

FP  IP 
6.1704 



89.504 

5.7639 

44.401 

COOLINO  AIR 

TEMP 

UD EL -HOOD 

DEL- HOOD 

flow 

REL-HUM 

*>8« 

DEW-POINT 

64.727 

— 

84 .709 

-0.051477* 

0.8i588 

9» 

R EL-HUM 

1 

58.850 

2 

79.036 

'TTumidity' 

94.231 

1:  H20  VAPOR  CORRECTED  HP 
2.1639  0.75947  _ 

. . • ' - ' 

f* 

ENG.  COMO. 

F/A  DRY 

F/A  WET 

_ EOU.  RATIO 

RPM-l 
' 597.24 

RPM-2 

*iq4.47 

TORQUE 

"6.4090 

BHP  . 

0.7288i“ 

tr 

0.10758 

0.10615 

1.6056 

WET  CORRECTION  FAC  TOP  0.89159 


EWAUST-  MOUr^^^^^  25.750  EXHAUST  DENSITY  »-5.0666T3 


PARf  PER  MILLION  WET 

h:  ppm  nox  ppm  cn  dry 


measured  conc. ^ 

■ — ~ 39695.  3.4263 

CORRECTED  CONC j TO  WET  BASIS 


10.355 

9.2322 


PER  CENT 
C02  DRY  _ 
■*6.3087 
5.6248 


02  DRY 
■3.5622* 
3.1760 


"~C 


e'mTssion  rate 

EM  I SS ION ^MA  SS/HODE 

EMISSION  MASS/RAtEO  HP 
MODE  EMIS./STD.  CYCLE  X 


C AL  . FU  EL_  jA  I R _R  A T 10  0 


HC 

"i.36l9' 
0.022699 


'0.00014187 

7.4668 


NOX  CO  

"0. 0003*8990  6.4957 

6.4983E-06  _ 0.10676  _ 

4;O614E-O0  " 0.00066725 

0.0027076  1.5887  


MEAS.  FUEL  AIR  RATIO  - 0.10758  _ DIFF  MEAS.C  CAL._f/_A  PERCENT  -4._5420 


CVL  TEMP  DEG.F  CYL-l 

CYL-2 

CYL-3 

CYL-4 
■ 290.75 

...  

272.35 

292.0*8 

272. I 8 

^gxT-l 

■ EXT  GAS  TEMP  DEG.F  EXT-l 

1100.3 

EXT-2 
862.  24_ 

EXT -3 
-454.00 

CA  I ”4 

569.72 

ENGINE  OIL  EOTLT  

sniLT 

ni  LP _ 

MANIFOLD 

PRESSURE  - 

155.75 

267. 57 

46. I4l 

DDCCCMBP  s 

DYNO  CONO.  TORQUE 

10.391 

RPM 

5i92.l4 

CYL  • UACJn 

INDUCTION  AIR  lAIRTl 

I AIRT2 

TAIRTI  __ 

7AIRT2 
75.2 1 2 

. 

79.949 

80.434 

-37.455 

....  ~ . 

ORIFICE  AIR  TEMP 

91.  839  __ 

OELTAP 
1 . 04  82 

ORFP 

53.565_ 

143I.7 

CELL  TEMP.  . 88  .063  ... 

HEAT  ER 

TEMP  = 9I.988 

COOLER  TEMP  = 

-SEXT^ 

569.54 


V 


NASA-LEv.  IS 

PREL IM INARY 

DATA  04/15/76  CADDEII  REC  04/15/76  20S30 

:40.236 

FAC  SEX 15 

PGM  C003 

RDG  3434 

M 

n 

LEANOUT  25  BTDC 

I E T 80  DEG 

HUM  * 60  t 3/4  T OPEN  MODE  = 2.0000 

NO.  SCANS  - 5 

K 

If 

ENGINE  TIMING 

» 25.000 

OEG.  ' BAROMETRIC  PRESSURE  * 29.100  RATED 

HP.>  160.00 

HC 

RATIO*  2 

.1250 

M 

9t 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY. FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

H 

n 

80.531 

29.101 

23.558 

99.829 

1.3461 

14.298 

a 

It 

COMB.  FUEL 

TEMP 

89.98A 

PRESS 

5.7177 

DENSITY 

44.389 

TURBO  FLOW 
11.828 

FLOW  TRON 
10.171 

FPIP 

6.1554 

oc 

COOLING  AIR 

, TEMP 

UDEL-HOOD 

OEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

t* 

89.981 

-0.068082 

0.80509 

0.00000 

58.776 

64.782 

to 

s» 

R EL-HUM 

1 

58.776 

2 

48.087 

HUMIDITY 

94.386 

X H20  VAPOR  CORRECTED  HP 
2.1674  1.3525 

c» 

EMG.  CONO. 

F/A  DRY 

F/A  MET 

EOU.  RATIO 

RPM-1 

RPM-2 

TORQUE 

BHP 

i» 

0.10188 

0.10053 

1.5207 

1202.5 

1201.2 

5.6672 

1.2975 

to 

ec 

MET  CORRECTION 

FACTOR  » 0. 

85575  EXHAUST  MOLE.  HT. 

= 26.104 

EXHAUST  density  » 9.0&758B 

TKflSDSr 

FiDtt  Rirr 

tc 

(t 

MEASURED  CONC. 

4>art  per 

HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
Cri2  DRY 

02  DR  / 

X 

X 

COPRECTEO  tONC 

15156. 

.TO  MET  BASIS 

8.5528 

12.011 

10.278 

7.T236 

6.6095 

0,56456 

0,48312 

K 

ct 

HG 

NOX 

CO 

tt 

le 

EMISSION  RATE 
EMISSION  MASS/MODE 

0.89639 

0.16434 

0.0016767 

0.00030740 

’ 12.293 

2.2537 

X 

«2 

EMISSION  MASS/RATED  HP 
MODE  EMI S./S to.  CYCLE  t 

0.0010271 

54.059 

1.9212E-06 

0.12808 

0.014d'B6 

33.537 

it 

tt 

CAL. FUEL  AIR  RATIO  = 0.10226 

MEAS.  FUEL  AIR  RATIO 

« 0.10188 

OIFF  MEAS 

.£  CAL.  F/A 

PERCENT  « 

0.36798 

ze 

CVL  TEMP  DFG.F 

CYL-1 

;Cyl-2 

CYL-3 

CYL-4 

tt 

264.33 

279.99 

263.82 

271.66 

u 

\L 

EXT  GAS  TEMP  OEG.F  EXT-l 
1316.9 

EXT-2 

1053.6 

EXT -3  EXT-4 

-454.00  -181.76 

TEXt=T 

546.91 



546.17 

oc 

ENGINE  OIL 

EOILT 

SniLT 

OTLP 

MANIFOLD  PRESSURE  - 9.1881 

CD  ^ 

150.28 

339.02 

56. 822 

9L 

UYNO  CONO. 

TORQUE 

13.451 

RPM 

1181.5 

CYL.BACK  PRESSURE  * 29.164 

(4 

INDUCTION  AIR 

lAIRTl 

I AIRT2 

TAIRTI  TAIRT2 

© 

C 

. ^ 

80.231 

80.531 

-59.021 

75.210 

> 

ORIFICE  AIR 

TEMP 

92.083 

OELTAP 

2.0125 

ORFP 

53.528 

FLOW 

1963.8 

3^ 

CFLL  TEMP.  = 88.33^1 

HEATER  TEMP 

= 91.559 

COOLER 

TEMP  = 70.738 

\ 


N/>SA-LEH1S  PRELIHINARY  DATA  04/15/76  CftDDEIl  REC  04/15/76  20:3l:02«lll SEXl^ 


PGH  C003  RDG  3«5 


LEANOUT  25  BTDC 

It  T 80  DEG 

HUM  * 60  S 3/4  T OPEN  MODE  » 6.0000 

NO.  SCANS  ■ 4 

PKT.tMP  s 

25.000 

npr.-  BAROMETRIC  PRESSURE  * 29.100  RATED 

HP.=  160.00 

HC 

RATIO  2.1250 

rnuR . AID 

TEMP 

TRESS 

CFM 

DRY  ,FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

80.5A9 

i;’-'.099 

23.067 

97.786 

1.3182 

14.300 

COMB.  FUEL 

TEMP 

90.073 

PRESS 

5.7197 

DENSITY 

44.387 

TURBO  FLOW 
11.B32 

FLOW  TRON 
10.149 

tpTp 

6.1532 

rnni  iMft  air 

TEMP 

UDEL-HOOD 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

8 A. 946 

-0.064346 

0.73756 

0.00000 

58.737 

64.780 

R EL-HUM 

1 

58«737 

2 

45.547 

HUMIDITY 

94.363 

* H20  VAPOR 
2. 1669 

CORRECTED  HP 
2.1896 

pwr:-  rnwn-. 

F/A  DRV 

F/A  WET 

EOU.  RATIO 

RPM-l 

RPM-2 

TORQUE 

BHP 

0.10378 

0.10240 

1.5490 

1202.1 

1203.7 

9.1780 

m' lAi’i  i’riT^-<mn~K'a~hn  vc  • 0~' 

WET  CORRECTION 

FACTOR  * 0.86250  EXHAUST  MOLE.  WT. 

= 25.983 

EXHAUST  DENSITY  = O.OtfZfO 

EXHAUST  rLufi  RAIt  ■ 

4^ 

Mf^AsuRPn  rnwr.  • 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

'JO 

CORRECTED  CONC. 

15520.  8.6359 

. TO  WET  BASIS 

11.980 

10.332 

7.7496 

6.6840 

0.61836 

0.53334 

HC 

NOX 

_C0  _ 

— 

EMISSION  I RATE 

EMISSION  MASS/HODE  1 

EMISSION  MASS/RATED  HP 
MODE  EHIS./STO.  CYCLE  T 


_0.0A52A1_ 

OV 


8.3AA3E-05  0.60908 


00028276 

882 


5'.2i52E-07 
0.03A768 


0.0038068 

9.0637 


CAL. FUEL  AIR  RATIO  = 0.10201 


MEAS. 


FUEL  AIR  RATIO  =3.10378  OlFF  MEAS.S  CAL.  F/A  PERCENT  =-1.7075 


C YL  TEMP  DEG.F 

CYL-l 

CYL-2 

CVL-3 

CYL-4 

272.30 

264.90 

280.01 

264. 32 

EXT  GAS  TEMP  DEG.F  EXT-1 

EXT-2 

EXT -3 

EXT-4 

I$58.4 

1054.5 

-454.  00 

-454.00 

ENGINE  OIL 

EOILT 

SORT 

OILP 

MANIFOL 

149.85 

135.30 

56.711 

DYNO  COND. 

TORQUE 

RPM 

C YL  • B AC 

1.9802 

1204.0 

I NDUCTTON  AIR 

lAIRTl 

IAIRT2 

TAIRTl 

TAIRT2 

80.207 

80.549 

39.975 

75.070 

ORIFICE  AIR 

TEMP 

OELTAP 

ORFP- 

FLOW 

92.174 

1.2889 

53.562 

1584.4 

CELL  TEMP.  = 

88.480  

_ HEATER  TEMP  = 91.518 

C 

Text- i 

5A3.90 


SExt-2' 

5A2.87 


29.224 


CODLFR  TEMP  = 69.565 


PRELIM  INA«IY  DATA 


04/15/76 


CAODEt I 


REC  04/15/76  20:38:37.504 


FAC  SEK15 


PGM  C003 


RDG  3437 


L FANOUT  25  BTOC 

I E T 80  DEG 

HUM  « 60  % 3/4  T OPEN 

MODE  « 7.0000 

NO.  SCANS  * 5 

ENGINE  TIMING  « 

25.000 

DEG.  BAROMETRIC  PRESSURE  * 29.100  RATED 

HP.<  160.00 

HC 

RATIO*  2.1250 

COMB.  AIR 

TEMP 

PRESS 

CFM 

ORY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

78.660 

29.097 

14.850 

62.853 

0.85033 

14.293 

COMB.  FUEL 

TEMP 

83.002 

PRESS 

5.7531 

DENSITY 

44.440 

TURBO  FLOW 
7.9126 

FLOW  TRON 
6.3666 

FPIP 

6.1698 

COOLING  AIR 

TEMP 

UDEL-HOOD 

DEL- HOOD 

FLOW 

REL-HUM 

DEW-POINT 

81.765 

-0.065591 

0.77797 

0.  00000 

62.678 

64.867 

REL-HUH 

1 

62.678 

2 

45.611 

HUMIDITY 

94.702 

*■  H20  VAPOR 
2.1747 

CORRECTED  HP 
0.62062 

ENG.  COND. 

F/A  ORY 

F/A  WET 

EOU.  RATIO  RPM-1 

RPM-2 

TORQUE 

BHP 

0.10129 

0.099942 

1.5118 

591.90 

590.34 

5.2922 

■0.59643 

WET  CORRECTION 

FACTOR  * 0.87260  EXHAUST  MOLE. 

WT.  = 26.141 

EXHAUST  DENSITY  = 0.067687 

eXiLAUST  flow  RATE  • 1035.2 

MEASURED  CONC. 

PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

CO  DRY 

PER  CENT 
C02  ORY 

02  ORY 

CORRECTED  CONC. 

38247. 

TO  WET  BASIS 

4.1404 

10.087 

8.8017 

6.5441 

5.7104 

3.4480 

3.0087 

* 

'v/ 

HC 

NOX 

CO 

. EMISSION  RATE 
EMISSION  MASS/MDDE 

1.4214 

0.023691 

0.00051006  6.6150 

8.5009E-06  0.11025 

EMISSION  MASS/RATED  HP 
MODE  EMI S./STO.  CYCLE  X 

0.00014807 

7.7930 

5.3l'31E-08  0.00068907 

0.0035421  1.6406 

CAL. FUEL  AIR  RATIO  * 0.10174 


MFAS.  FUEL  AIR  RATIO  * 0.10129 


DIFF  HEAS.6  CAL.  F/A  PERCENT  - 0.43762 


CYL  TEMP  DEG.F 

CYL-1 

CYL-2 

CYL-3 

CYL-4 

2i5.99 

EXT-4 
:^180.80 

_ MANIFOl 

214.36 

232.50 

206. 64 

EXT  GAS  TEMP  DEG.F  EXT-1 
884.59 

EXT-2 

837.79 

EXT-3 

-454.00 

ENGINE  OIL 

EOILT 

SOILT 

OILP 

141.43 

150,01 

47.609 

OYNO  COND. 

TORQUE 

RPM 

CYL.BAi 

11.348 

576.12 

INDUCTION  AIR 

lAIRTl 

I AIRT2 

TAIRTl 

TA  IRT2 

78.271 

78.660 

7.2871 

75.626 

ORIFICE  AIR 

TEMP 

OELTAP 

ORFP 

FLOW 

89.713 

3.0029 

53.521 

2377.2 

CELL  TEMP. 

85.840 

_ _ HE  AT  EP  _T  EM  P = 94 . 548 

1 

SEXT-f 

415.97 


SEXT-‘2“ 

414.94 


COOLER  TEMP  = 73,786 


n<i«;a-lewis 


dpm  tmimARY  data  04/15/76  CADD_EIJ ^RIC_O5/JJ/T6.2p:>0s  21^^ 


FAC  SEX15 


PGM  C003 


» .tnc  . . . .n  nEG  Km  . >o  t t \n  t np{ji_(iOD.EjL,i.oooo _»P,  sc*ns_;l^ 


. ENGINF  TIMIMG  » 25.000- 

K 

" COMB.  AIR ^ lEflE- 


DEC 


79.770 


.PRE5^ 

29.093 


BAROMETRIC  PRESSURE.  * 29.100 
CFM 


15.232 


DRY  FLOW 
64.515 


rated  HP.»  160.00 

VAPOR  FLOW  . PRESS  jrOTAL_ 
0.B7242  14.291 


HC  RATIO*  2.1250 


COMB.  FUEL 


TEMP 

88.826 


PRESS 

5.J441_ 


DENS ITY 
44.419 


turbo' FLOW  "flow  TRON 
8.2962 6.8457  


FPIP 

6.1571 


;qguml.ajr_ 


_TEMP 

84.331 


UOEL-HPOD_ 

-0.062732 


OFL-HPOD. 
6.73  507 


FLOW 

0.00000 


it 

R el-hum 

1 

60.402 

2 

47.121 

HUMIDITY  * 

_94.659 : 

" 

FNG.  r.OND. 

F/A  DRY 

F/A  WET 

_EQU..  RA.TIO_.  1 

c* 

0. 106i 1 

0. 10469 

1.5837  1 

WET  CORRECTION 

FACTOR  = 0. 

88945  EXHAUST  MJLt.  w i . 

VC 

MCAciiapn  r.ONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY  • 

* 

rnRPFf.T  ED 

CONC. 

44691.  4.1804 

TO  WET  BASIS 

10.317 

9.1764 

K 

HC 

NOX 

tc 

EMISSION 
EM1SSI0N_ 
EMISSION 
mode  EMtS, 

RATE 

MA«;5/MnPF 

1.7322 

0.028870 

0*  00053710 
8.95176-06 

IC  

cc 

u 

MASS/RATFD  HP 
./STD.  CYCLE  X . 

0.00018044 

9.4969 

5.5948E-08 

0.0037299 

594.96 


REL-HUM 

60.402 


0.72933 

RPM-2 
593 .06 


DEW-POINT 

64.851 


TORQUE 

6.1812 


BHP 


PER  CENT 
CP2  DP.Y„ 
5.7740 
5. 1357 


exhaust  DENSITY" 


02  DRY 
'4.2774 
3.8046 


0.70022 

0T666903  X¥AUTt“FLOW'R  AT  E 


CO 


7. 1928 
0.11988  _ 

0.00074925 
1.7839  


_CAL3£iJEl3TB_B.A.]jn„=_,0.j^^^ 
_CYL_TEMP_-PEG,F. 


CYL-1  _ 
253.98 


meas. 

CYL-2  __ 
280.27 


FUEL  AIR  RATtO_f  0.10611 


01 FF  HFAS.C  CAL.  F/A  PERCENT _f-2i?689 


^CYLr3 

257.68 


EXT  GAC  temp'  D'EG.F  EXT-1 
714.47. 


EXT-2 

887.37 


EXT-3 

-426.26 


CYL-4 

275.66 

■"■ext- 4 

-54.293 


SEXT-1 

612.39 


'SEXt-2 

611.31 


_EMINE--D-IU 


EO  ILT_. 
157.59 


_SOILT__ 

255.83 


_Q1LP__ 

46.045 


DYNO  COND. 


"to ROUE 
12.9;33_ 


I NDUCT  ipiL-AJ-P- 


lA  IRTl 
79.328 


RPM 

_592..06_ 

I A IP  T 2 
' 79.770 


TAIRTl 

"-46.128 


MAN  I FOLD  PRE  SSURE  13. 184 

"CYL.  BACK  PRE  SSURE"  ="'2  9."058‘ 


TA1RT2 

75.196 


ORIFICE  AIR 


TEMP 

90.876 


"■pElTAP 

0.044338 


ORFP 

53.577 


FLOW 

177.57 


CFLL  .TEMP.  » 87.238  . 


HEATER  TEMP. 7 90.839, 


COOLER  TEMP  =»  71.163 


NASA-LEWIS 


ppfi'mINARY  DATA, 0A/1S/T6 - 


ppr' 04/15/76  20igllQl»j^ 

F»f-.ME  T liLlir,  • Z^.OPii B4BSMI1IL?- 


fAC  SEXIS 


PGM  C003 


HT  RATIO*  2. 1250 _ 


r.flHB.  AL&, 


TEHP 


79,958 


_PMS5_ 

.29.097 


CFM 


24.482 


VAPJJR  FljaH _ .P RE  S S _ TOTAJ^ 
l.'403i  14.295 


COMB.  FUEL 


TEMP 

_8?,,<l86. 


PRESS 

_5.._7057_ 


density 
44- 402 


ORY_  FL.OH_ 

T03.>b 

"tur¥o  ■ ¥lovT^6w"tS6n  fp  i p 

12.662 _JLQ-90_0, 6.1446_ 


rnOLING  AJR_ 


TEMP JJP.E.L-HaQS 

~8'4^393  -0.072234  0.72732 


FLOW 

0.00000 


^EL-HUM. 

60,075 


OEW-POtNX 

64.872 


BEL-HUM 


i —2 HUMioTTY  * H20  VAPOR  CORRECTED  HP 

60.0«__3,ka2 2.lT«a__l.«23.,— 


PNC.  COND. 


F/ A DRY  _F/ A„WFT. FQU . 

"^■foSU  0.10370  1.5S88  1201. 


-W COBRECTl  ON  ficTUR^-o7^^  EXHAUSTlMDL E . W^^^  '25.901 


TORQUE 
6.1756' 

€ XH  ausTTenIii  f Y~ 


RPM-2  _ 

'i'201.8 


BHP 

l'."4131 


0. 067063  EXHAUST  FLOW  RATE 


MEASUREOjONCi B7fl7 

: ; 17441.  6.Bfof 

rnPRECTFO  f-ONC.  TO  HET_RASIS 


PART  PER  MILLION  WET 

Mr  PPM  NOX  PPM  CO  ORY_ 

10.58_9. 


PER  CENT 
_C02  OR_Y_ 
7.4681 
6.4262  „ 


EMISSION  RATE 
_F  MI  SS ! PN_.?5 S /LMOQE_ 


I E'MtSSi'ON  'mASS/RATED  HP 

MOOE  EMI W.STPj._gYCj..O 


_H.C_ 

1.0832 
_0. 054151 


0.00033 848 
17.815 


_NOX 

0.0014160 

^7.0799E-05, 

4.4249E-07 
0.029500 


CO 


_02  ORY._ 
0.60276 
0.51866 


13.299 
0.66494  _ 
0.0041559 
9.  8949 


_cAt.FuitJH.l.vr:EJi^5aM53— 


niFF  HEAS.G  CAL.  F/A  PERCENJLl::0«512J6_ 


CYL  jr PMP_D EG . F CY_kl.l 


257.60 


_CYLr:2_ 

277.87 


_CYL2i  _ 

261.01 


CYL -4 
"267.06 


EXT  GAS  TEMP  OEG.F  EXT-1 
V641.6 


EXT-2 

1092.0. 


EXT-3 

-454.00 


EXT- 4 
-454 .00, 


SEXT-1 
582 i 73 


SEXT-2 

581.09 


fkgine  oil 


jniLT 
151 .64 


sniLL 


niLP 


M AN  I FOLD,  PRE  SSURE..^_?j107_2 


-71.330 


56.182 


OYNO  COND. 


torque 

e.9goi_ 


BPM 

1205.8 


CYL~. BACK  PRESSURE  = 29.137 


J.flCUC7  ION,J»JR_ 


lAIRTL 

■‘79.649 


IAIPT2_ 

'79.958 


JTAIPTl 

60.169 


nBIFICE  AIR 


"temp 

91.15L 


OELTAP 

1.05  26__ 


OPvFP 

53.5  IL 


TAIRT2 

75.284 

FLOW 

1435.6 


CEIL  TEMP,..*._8J.*Tfi3 


HEAT  FP,_1EM_P..=  90*  5?2. 


COOLER  TEMP_”,  T2*J89. 


..  NASA-LEWIS  PRELIMINARY  DATA  0»/15/76  CADDEt  T R EC_ 04/15/76  20?  55s  37.351 FAC  SEX15 PGM  C 003  RDG  3442 


LEANOUT  25  BTDC  I C T 80  DEG  HUM  » 60  g I 1/2  T OPEN  MODE  « 7. 00 0 0___  NO.  SCANS  » 4 


ENGINE  TIMING  * 

25.000 

DEG.  BAROMETRIC  PRESSURE  » 29.100  RATED  HP.*  150.00  HC  RATIO*  2.1250 

n 

cjiMa^--ArR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

r5 

80.813 

29.096 

15.087 

63.915 

0,86455 

14.292 

rt 

COMB.  FUEL 

TEMP 

2Q..iii5_ 

PRESS 

5.7448 

DENS  ITY 
44.386 

TURBO  FLOW 
8.3652 

FLOW  TRON 
5.8257 

FPIP 

5.1724 

COOLING  AIR 

TEMP 

UDFL-HOOD 

DEL- HOOD 

FLOW 

REL-HUM 

DEW-POINT 

84.716 

-0.059849 

0.73998 

0.00000 

58.398 

64.861 

if 

REL-HUM 

1 

58.398 

2 

__54.51Q 

HUMIDITY 

94.686 

* H20  VAPOR  CORRECTED  HP 
2.1743  0.086325 

tf 

ENG.  COND. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM- 2 

TORQUE  BHP 

t» 

0.10679 

0.10537 

1.5939 

587.91 

590.98 

0.73966  0.082797 

e* 

u 

WET  CORRECTION  FACTO^R  = 0. 

89499  EXHAUST  M3LF.  WT. 

= 25.797 

EXHAUST  DENSITY  = 0.066796  EXHAUST  FLOW  RATE  * 1072.0 

K 

MEASURED  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

6^ 

_r 

4C 

CORRECTED  CONC. 

44974. 

TO  WET  BASIS 

3.7341 

10.205 
9.  1336 

5.7462 

5.1428 

4.4319 

3.9665 

: HC 

NOX 

CO 

tt 

EMISSION  RATE 
EMISSION  MASS/MODE 

1.7308 

0.028847 

0.00047635 

7.9393E-06 

7.1084 

0.11847 

oc 

EMISSION  MASS/RATED  HP 
MODE  EMIS./STD.  CYCLE  * 

0.00013030 

9.4893 

4.9520E-08 

0.0033080 

0.00074046 

1.7630 

•- 

CAL  .FUEL  AIR  RATIO  = 0.10285 

MEAS.  fuel  air  RATIO 

= 0.10679 

DTFF  MEAS 

.E  CAL.  F/A  PERCENT  =-3.6862 

a 

u 

CYL  TEMP  DEG.F 

CYL-1 

CYL -2 

CYL -3 

CYL-4 

*' 

241.90 

260.89 

240.75 

254.39 

EXT  GAS  TEMP  DEG 

.F  EXT-1 
1213.4 

EXT-2 
897.  98 

EXT-3 

-454.00 

EXT-4 

7.2314 

SEXT-l 

501.69 

SEXT-2  ■"  ■ ■■■■  ^ O 

500.31  nrj 

i. 

ENGINE  OIL 

.EO  ILT 

SO  ILT 

OILP 

MANIFOLD  PRESSURE  =13. 

358  . 

" 

147.99 

241.82 

47.020 

CD  § 

4t 

OYNO  COND. 

TORQUE 

3.6724 

RPM 

586.48 

CYL. BACK  PRESSURE  = 29. 

© Hrj 

r. 

UN DUCT  ION  AIR 

lA IRTl 

lA  IRT2 

TAIRTl  TAIRT2 

80.394 

80.813 

6.6264 

75.119 

4 

ORIFICE  AIR 

TEMP 
91 .619 

OELTAP 

2.5012 

ORFP 
53.5 13 

FLOW 

2176.1 

* 

CELL  TEMP.  * 88 

.043  

HEATER  TEMP 

* 90.300 

COOLER 

TEMP  = 71. 

338 

..  NASA-LEWIS  PPELtMINARY  DATA  0V15/76  CADDEH  REC  04/15/76  21  :Z3:S».810  FACSEXI5 ^ £003 

w ■ 

M LEANOUT  25  BTDC  1 C T 80  DEG  HUH  « 60  X 1 1/2  T CLOS  MODE  - 2.0000  NO.  SCANS  » 5 ■ 


ENGINE  TIWING  = 25.000 DEG.  " BAR0MET31C  PRESSURE  - 29«  100 RATED  HP.-  160.00 HC  RATt  0-2.1 2 50 


m 

ft 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

rt 

n 

78.377 

29.098 

18.431 

77.-651 

1.3675 

14. 295 

COMB.  FUEL 

TEMP 

PRESS 

DENSITY 

TURBO  FLOW 

FLOW  TRON 

FPIP 

It 

68.613 

5.8146 

44.424 

3.9415 

6.0216 

6.1577 

M 

If 

COOLING  AIR 

TEMP 

UOEL-HDOD 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

-- 

1 

83.266 

-0.068082 

0.83747 

0.00000 

81. 840 

72. 368 

b* 

REL-HUM 

1 

2 

HUMID!  TY 

* H20  VAPORXORPECTED  HP 

tf 

61.840 

55.141 

123.28 

2.8309 

1.4051 

Cf 

ENG.  COND. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM-2 

TOROUE  BHP 

ir 

0.077547 

0,075205 

1.  1574 

1203.0 

1203.4 

5.8589  1.3420 

Of 

«c 

WET  CORRECTION 

FACTOR  = 0.83273  EXHAUST  MOLE.  WT. 

- 27.879 

EXHAUST  DENSITY  - 0.072185  EXHAUST 

TT.T1W  RATE  - 1178.1  ' 

PART  PER  MILLION  WET 

PER  CENT 

<5^ 

it 

MEASURED  CONC. 

HC  PPM 

NDX  PPM 

CO  DRY 

C02  DRY 

02  DRY 

ft 

25  20  .3 

45.987 

5.4295 

11.966 

0.21038 

CORRECTED  CONC. 

TO  WET  BASI S 

4.5213 

9.9644 

0.17519 

H 

rc 

HC 

NOX 

CO 

£C 

EMISSION  RATE 

0.10659 

0.3064470 

3.8670 

EMISSION  MASS/HODE 

0.019541 

0.0011819 

0.70895 

oc 

EMISSION  MASS/RATEO  HP 

0.00012213 

7.3871E-06 

0.0044310 

MODE  EMIS./STO. 

CYCLE  t 

5.4281 

0.49248 

10.550 

AC 

CAL. FUEL  AIR  RATIO  =0.078510 

MEAS.  FUEL  AIR  RATIO 

= 0.077547 

DIFF  MEAS 

.G  CAL.  F/A  PERCENT  - 1.3707 

K 

U 

CYL  TEMP  DEG.F 

CYL-l 

CYL-2 

CYL-3 

CYL-4 

K 

a 

258.33 

295.81 

286.45 

299.41 

a 

EXT  GAS  TEMP  DEG.F  EXT-1 

EXT-2 

EXT-3 

EXT-4 

SEXT-1 

“TFxT^:^^ 

1217.6 

1088.3 

-406.  72 

-4.1942 

504.29 

604.08 

u 

ENGINE  OIL 

EOILT 

SO  I L T 

OILP 

MANIFOLD  PRESSURE  - 8.0071 

•• 

155.96 

303.23 

55.381 

DYNO  COND. 

TOROUE 

RPM 

CYL. BACK  PRESSURE  = 29. 

032 

5. 8974 

1199.0 

INDUCTION  AIR 

lAIRTl 

I A I RT2 

TAIRTl 

TAIRT2 

77.997 

78.377 

-4H.307 

74.755 

ORIFICE  AIR 

TEMP 

OELTAP 

ORFP 

FLOW  ■ 

89,233 

2.0250 

53. 547 

1974.6 

CELL  TFHP.  - 65.^81  HE ATER  J_EM£  = 99 .610  COOL  ER  TEMP  = 66. 94iV 


PGH  C003 


ROG  3^45^ 


0 


N AS  A-L  EH  I S PREtlW  INARY  DATA  04/15/76  CADDEt I 


LEANOUT  25  BTDC  IE  T 80  DEG  HUM  ^ BO  t I 1/2  T CLOS  MODE  » 6.0000 


REC  04/15/75  2lt2A:I7. 19» 
NO.  SCANS  - 5 


FAC  SEX15 


engine  timing 


COWB.  AIR 


25.000 

TEMP 


DEG. 


BAROMETRIC  PRESSURE  » 29.100 


RATEO  HP.»  160.00 


HC  RATIO*  2.1250 


PRESS 


CFM 


78.183 


.29.100 


18.586 


DRY  FLOW 
■78.283“ 


VAPOR  /yiW PRESS  TOTAL 

1.3776  14.'2'96 


COMB.  FUEL 


TEMP 

B3.A12 


PRESS 

5.8095 


DENSI TY 
^^.^30 


TURBO  FLOW 
3.9403 


FLOW  TRON 
6.2976 


FPIP 
6. 1683 


COOLING  AIR 


JTEHP^ 

82.970 


UOEL-HOOD  OEL-HOOD  .^Cpw  _ 

■^.'0~67806  0.""8T505  0.00000 


REL-HUM 

82.310' 


DEW-POINT 
72.  348' 


REL-HUM 


1 


82 .310 


2 

60.614 


HUMIDITY 
123. 18 


* H2 o' VAPOR  t ORPECTElfHP' 
2.8287  1.9142  


ENG.  COND. 


F/A  DRY 


F/A  WET 


0.080447  0.5'790"56 

WEt  CORfeCCttON  rAClJR  = 0.<^445r~ 


EQU.  RATIO  RPM-1 
i200'.4 


i.2007 

■Exhaust" MffCE.  HT.  = 27 .1T4T" 


RPM-2 
“1202.  3‘ 


TORQUE 
"8.  0008' 


BHP 

T.ei8T“ 


EXHAUlTTyFNSITY-TrTr;r071579  FXHAW-FLUV  RATE  - 


IZODT^ 


— — PART  PER  MILLION  WET 

MEASURED  CONC.  HC  PPM  NOX  PPM 


CO  DRY 


“25“73.3 

C ORR E C TED  CONC.  TO  WET  BASIS 


45.685 


5.  4¥sF 
4.5994 


“PER  CENT 
C02  ORY_ 
“11. 993 
10.129 


02  DRY 
“0.17908“ 
0.15124 


OvJ 


"emTssi on  rate 

iEH  ISS  ION  HASS/MODE 
"iEMtsSION  MASS/BATED  HP 


"ff7li0'94 

0.0055469 


NOX 


CO 


3'.4668E‘-05 


■0.36'652e"5 
0.  00032643 
"2.0402E-b6“ 


4.0099 
0.20050 
0.0012531" 
2.9836 


K 

•C 

MODE  EM15./SIU.  i-T 
CAL. FUEL  AIR  RATIO 

^LC  * 

= 0.078731 

MEAS. 

FUEL  AIR  RATIO 

» 0.080441 

CYL  TEMP  OEG.F 

CYL-  1 

CYL-2 

CYL-3 

CYL-4  

269.41 

294.88 

285. 14 

n 

“ Ext  "SaS  TEMP  bEGTF 

EXt-r" 

1878.9 

"ETT^ 

1082.7 

E7tT-3 

-386.76 

■“EXT-4 
-454.00 

ot 

ENGINE  OIL 

EOILT 

SORT 

01 LP 

MANIFOLD 

n 

155.53 

-40.314 

55.354 

DYNO  COND. 

TORQUE 

11.752 

RPM 

1182.7 

INDUCTION  AIR 

lAIRTl 

1 AIRT2 

TAIRTl 

TAIRT2 

77.811 

78. 183 

-7. 9316 

ORiFlCE  AIR 

TEMP 

0R.937 

DELTAP 
2.  0149__ 

ORFP 

53.52  6 

rLUW 

1970.5 

01 FF  MFAS.C  CAL.  F/A  PERCENT  *-2.1332 


3EXT=r 

597.07 


-SEXr=2" 

596.72 


8.0096 


CELL  TFMP.  - 85.286 


HEATER  TEMP  = 


COOLER  TEMP  = 69.561_ 


CADDEII 


REC  04/15/76  21 ;30;» 9. » 16 


FAC  SEX15 


PGM  C003  RDG  3446 


NAbA-LtWli  ¥ 

T r T An  npn 

HUM  = 80  Z 1 

1/2  T CLOS  MODE  » 7.0000 

NO.  SCANS  = 5 

nFR.  BAROMETRIC  PRESSURE  » 29.100  RATED  HP. = 160.00 

HC 

RATIO-  2. 

1250 

roMR.  aiR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

78.863 

29.098 

11.736 

49.368 

0.90829  14.295 

COMB.  FUEL 

TEMP 

89.809 

PRESS 

5.8533 

DENSITY 

44.394 

-f  URB-Q”  F'L'Bw 
3.9405 

■ FLOW  tRON  FPIP 

3.4143  6.1824 

TEMP 

UD EL -HOOD 

DEL-HOOD 

FLOW 

REL-HUM  OEW-POINT 

82.354 

-0.074171 

0.78848 

0.00000 

84.035  73.628 



REL-HUM 

1 

84.035 

2 

50.069 

HUM  I D I TV  7 

128.79 

H20  VAPOR 
2.9574 

CORRECTED  HP 
0.95037 

P/A  npY 

F/A  WET 

EQU.  RATIO 

RPM-l 

RPM-2  TORQUE 

BHP 

0.90623 

0.069162 

0.067912 

1.0323 

'595.50 

599. 82  7. 9925 

'rn  u" 61  tc  i rm 

WET  CORRECTION 

FACTDR  =0.85803  EXHAUST  MOLE.  WT. 

= 28.522 

EXHAUST  UfcNSIlT  » u.uraosu 

MEASURED  CONC» 

PART  PER 
HC  PPM 

MILL  fON’  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

C2  DRY 

_c- 

CORRECTED  CONC 

13987. 

. TO  WET  BASI 

25.361 

S 

1.9328 

1.6584 

11.691 

10.031 

3.2355 

2.7762 

HC 

NDX 

CO 

_ . _ 

EMISStOM  RATE 

0436507 

0.0060844 

0.0621940 

3.6567E-05 

0.87532 

0.014589 

EMISSION  'MAS'S/RATED  HP 
MnnF  FMi<;./«;Tn-  cycle  * 

378028E-d5 

2.0015 

2.2855E-07 

0.015236 

9.  1179E-65 
0.21709 

r*i  -FIIFI  AIR  RATin  = 0.068555  MEAS.  FUEL  AIR  RATIO 

= 0.069162 

DIEF  MEAS.t  CAL.  F/A 

PERCENT 

—0.87716 



CYL  TEMP  DEG.F 

CYL-  1 

CYL-2 

CYL-3 

CYL-4 



■■218.87 

254.96 

243.60 

249.78 

EXT  GAS  TEMP  DEG.F  EXT-l 

EXT-2 

944.23 

EXT- 3 

-435.  58 

FXT-4 

18.914 

SEXT-l  SEXT-2 

475.37  473.95 

• I 



EOILT 

SOILT 

01 LP 

MANIFOLD  PRESSURE  » 11.408 



150.19 

394.67 

47.173 

OYNO  CONO. 

TORQUE 

2.6859 

RPM 

600.96 

CYL.BACK  PRESSURE  = 29.249 

. , . _ — 

INDUCTION  AIR 

lAIRTl 

I A1 RT2 

TAIRTl 

TAIRT2 

, , . , .11 

78.448 

78.863 

-46^976  ' " 

74.888 

ORIFICE  AIR 

TEMP 

89.312 

DELTAP 

2.0189 

ORFP 

53.523 

FLOW 

1971.6 

, . . „ - 

CELL  TEMP,  .- 

85.630 

HEATER  TEMP  = 105.85 

COOLER  TEMP  = 66.426  

- - 

NASA-tewlS  PREHHINARY  DATA  04/15/76  CADDEll  REC  04/15/76  31:  10. 774 

LEANOUT  25  BTDC  1 £ T 80  PEG  HUM  « 80  »!  1 1/2  T CLOS  MODE  « 1.00 00  NO.  S CANS  * 4 


FAC  SEX15 


PGM  C003 


RDG  3447 


ENGINE  TIMING  * 25.000 


BAROMETRIC  PRESSURE  *29.100 


DRY  FLOW 
49.941 


n 

COMB.  AIR 

TEMP 

PRESS 

CFM  1 

. ^ « 

79.005 

29,098 

11.882 

n 

•« 

COMB.  FUEL 

TEMP 

89.909 

PRESS 

5.8543 

DENSITY 

44.391 

K 

«* 

COOLING  AIR 

TEMP 

UOEL-HOOD 

DEL-HOOD  1 

82.398 

-0.070919 

0.76247  1 

tr 

3r 

R EL-HUM 

1 

84.021 

2 

48.287 

HUMiDtty  ^ 

129.43 

) RATED  HP.»  160.00 

VAPOR  FLOW _ PRESS  TOTAL 
0*92340  14.290' 


HC  RATIO*  2.1250 


TURBO  FLOW  FLOW  IRON  FPIP 

3.9415  3.3341  6.1784 


FLOW 

0.00000' 


2.9721 


ENG.  COMP. 


F/A  DRY 
0'.’066760 


_F./A  WET 
0 1 06 5 54 8 


JOU.  RATIO  RPM-I 
0'.996'42'  595.26 


PEL-HUM 

84.021 


0.  10404 

RPH-2  _ 
595.86 


DEW-POIN^ 

'73.762 


TORQUE  _ 
0. 87509 


_BHP 

0.099182' 


WET  CORRECTION  FACTOR  = 0.84317 


EXHAUST  MDLE.'  WT.  = 28.695 


EXHAUST  DENStTV  '*  0.0f4299'  E'XHAOST  FLOW'  R'AtE  » T297T6 


PART  PER  MILLION  WET 
MEASURED  CONC.  HC  PPM  NOX  PPM 


CORRECTED 

14572. 

CONC.  TO  WET  BASIS 

25 

HC 

EMISSION 

RATE 

0. 

EMISS  ION 

MASS/MOOE 

0. 

EMISSION 

MASS/RATEO  HP 

3. 

MODE  EM IS 

./STD.  CYCLE  % 

2. 

CAL. FUEL 

AIR  RAT!Oj=  0.068846 

C3  DRY_ 
1.95 iO 
1.6450 


PER  CENT 
C02  DRY 
11.733 
9.8925 


02  DRY 
'3.2951 
2.7783 


NOX  CO  

J8163  '0.0b225'26"  0.87117 

>063604 _3.7544E-05  0.014520  ^ : 

)753E-05  2.3465E-07  9.0747E-05 

)92^^ 0.015643  0.21606  

MEAS.  FUEL  AIR  RATIO  = 0.066760  OIFF  MEAS.t  CAL.  F/A  PERCENT  * 3*1244 


CYL  TEMP  DEG.F 


CYL-1_ 

"215.25 


EXT  GAS  TEMP  DEG.F  EXT-1 
1314.9 


_ENGJNE  OIL E3 

14 

DYNO  COMD.  ' ~ fC) 

■ ^ . 

IN  DUCT  ION  AIR I A 

78 

"orTf'ic"e"“a'ir  "TE 

__  89 

CELL  TEMP.  = 85.866 


E3  ILT 
149.67 

TciRoOr 

3.5644 

lAIRTl 

78.585" 

TEMP 
89 .342 


_CVL-2 

253.00 

"E'xr-2~ 

_946.94 

_SQILT  _ 
-93.495 

"rpm  ^ 
592.03_ 

I41RT2 

79.005" 

"deltap"' 

1.2633 


CYL- 3 
'241.4  6' 

“EXT- 3"" 
_:^454.00^ 

_ 0I  LP 
'47.000 


TAIRTl 

'25. 182 


CYL-4 

"247.64 

" EXT-4 
-454.00 


SEXT-1 

469.83 


"srxY“2" 

468.67 


M AN I FOLD  PRE  SSURE  * 11.560 
"CYL.  BACK  PRESSURE"  ="  29.2 15" 


TA1RT2 

75.102 


ORFP 

53.539 


FLOW 

1572.9 


HEATFP  TEMP  = 106.03 


COOLER  TEMP  = 68.215 


FAC  SEX  15 


PCM  C003 


ROG  34A9 


n 

NAbA-LtWlb  KK 

1 OAMDIIT  75  RTOr. '1 

CL  in  U 

E T 80  DEG 

HUM  > SO  t 

3/4  T CLOSED  MODE  ■ 2.0000 

NO.  SCANS  » 5 

n 

PNrtfKiF  TTMINfi  s 

75.000 

; % 

DEG. 

BAROMETRIC  PRESSURE  » 29.100 

1 RATED  HP.*  160.00 

HC 

RATIO*  2.1250 

rnMA.  AIR 

: TFMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

»s 

80.081 

29.099 

18.415 

77.499 

1.4074  14. 297 

n 

COMB.  FUEL 

TEMP 
92 .553 

PRESS 

5.8131 

DENSITY 

44.323 

TURBO  FLOW 
3.9342 

FLOW  TRON  FPIP 

6.8227  6.1605  ^ 

CK 

f.nni  ifsif;  air 

TEMP 

UOEL-HOOD  OEL-HDOD 

FLOW 

REL-HUM  DEW-POINT 

P» 

85.516 

-0.061440 

0.75472 

0.00000 

79.746  73.258 

»• 

REL-HUM 

1 

79 .746 

2 

69.737 

HUMIDITY 
127. 12 

r H20  VAPOR  CORRECTED  HP 
2.9192  0.67768 

r* 

Fwr, « rnNH- 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

PPM-l 

RPM-2  TORQUE 

BHP 

0.088036 

0.086466 

1.3140 

1200.5 

1200.4  3.6587 

0.83629 

Or 

WET  CORRECTION  FACTOR  = 0.84590  EXHAUST  MOLE.  WT. 

= 27.061 

EXHAUST  DENSITY  = 0i070068 

EXHAUST  FLOW  RATE  • 1223.5 

a 

HFA^IIRFD  rONf.  . 

PART  PER 
wr  PPM 

MILLION  WET 
NDX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

-C 

K 

CORRECTED  CONC. 

5044.5  36.730 

TO  WET  BASIS 

8.2164 

6.9503 

1 0.384 
8.7840 

0.27143 

0.22960 

K 

HC 

NOX 

CO 

a 

EMISSION  RATE 
EMISSION  MASS/MODE 

0.22157 

0.040622 

0.3053477 

0.00098042 

6.1737 

1.1318 

or 

EMISSION  MASS/RATEO  HP 
MODE  EMlS. /STD.  CYCLE  7 

0.00025389  6.1276E-06 

13.363  0.40851 

0. 0070740 
16.843 

(2 

CAI  -EllFl  AIR  RATIO  = 0. 086196  MEAS. 

FUEL  AIR  RATIO 

= 0.088036 

OlFF  MEAS.C  CAL.  F/A 

PERCENT 

*-2.0903 

K 

CVL  TEMP  DEG.F 

CYL-1 

CYL-2 

CYL-3 

CYL-4 

276.41 

291.69 

278. 14 

285.21 

i; 

EXT  GAS  TEMP  DEG.F  EXT-1 
1484.9 

EXT-2 

992.45 

EXT-3 

-367.63 

EXT-4 
-169. 13 

SEXT-1  SEXT-2 

644.62  641.00 

oe 

ENGINE  OIL 

EDICT 

SOI  LT 

OILP 

MANIFOLD  PRESSURE  = 8.0031 

183.16 

305. 72 

52.925 

DVNO  COND. 

TORQUE 

3.5067 

RPM 

1192.6 

CYL.BACX  PRESSURE  * 29.056 

*» 

INDUCTION  AIR 

lAIRTl 

IAIRT2 

TAIRTl 

TAIRT2 

ti 

79.649 

80.081 

-65.786 

74.964 

w ' 

ORIFICE  AIR 

TEMP 

DELTAP 

ORFP 

FLOW 

CELL  TEMP. 


90,062. 

87.A60 


0. 089809 


53.599 


319.72 


HEATER  TEMP  = 89.AA^5 


COOLER  TEMP  = 58.811 


NASA-LEWtS  PREL!H  INARY  DATA  OA/lS/76  CADDEI  1 * ^7  . 3&  0 

tEANOUT  25  9TDC  1 t T 80  DEG  HUM  » 80  ^ 3/4  T CLOSED  HOPE  » 6«0000 


PGM  C003 


RDG  3450 


tMING  g 25.000 


PEG.-  ' BAROMETRIC  PRESSURE  ^ 29«  100 RATED  HP_.r_l 60iP0_ 


HC  RATIO*  2.1250 


" £LQim._AIE ^-PJ 

H 00.108  . 2' 

n ' ' ' - - 

« COMB.  FUEL  TEMP  PI 

„ 92.598 5 

« 

.. CDQL  IMG  AIR  TEMP yi 

..  ' ~~  i 85.472  -0 

. R EL-HUM  I 

...  • I?..  7 38 _6 

“ mo ..  COMO.  E/AJjM- F 

..  0.085708  0 

» WET  CORRECTION  FACTOR  =0.83603 


_ PRESS 
. 29.099 


TEMP 

92.598 

_IEMP 

85.472 


_7?,,7.38 

F/A  PRY 
0.085708 


PRESS 
_5.8_135 

UOEL-HOOO. 

•0.6653'84 

2 



F/A  WEI 

6.084178 


CFM 

13.720 

~6EN'sTfY~" 

_44a322 

_DFL-H00p_ 

0.82854 

lumblTY 

127.25 


ORY  FLOW  VAPOR  FLOW PRESS  JPTAL_ 

78.-T64'  ' * 1.4318  14.295 

■'turbo  flom**"’flow  TRON  Fpfp 

3.9333  6.7507 6.ie>i? 


FLOW 

0.00000 


REL-HUM 
79.  738  " 


DEH-POINX^ 
73.281  * 


% H20  VAPOR  CORPECTEIThP 
2.9220  0.86333 


_EOU.  RATIO RPM-1 

i.’2792  1202.0 


RPM-2 

1203.3 


TORQUE 
*3. 5941 


BHP 

b.  *82  2 56 


EXHAUST  MOLE.  WT.  = '27T236 


EXHAUST  OENSifY  ■ 0.07052b  EXHAUST  FLOW  RATE  * 1232.9 


measure d conc. 
corrected  conc. 


PART  PER  MILLION  WFT  PER  CENT 

HC  PPM  NOX  PPM CO  DRY C02  DRY_ 

5480.5  36.479  8.2244  10.396 

TO  WET  BASI  S 6.87  58 8 .6916 


_02  ORY 
0.30856' 
0.25796 


E MI  SSI  ON 

RATE 

0.24258 

0.0053521 

EMIS§I(1N 

MASS/MOOE 

0.012129 

0.00026760 

oc 

EMISSION 

MASS/RATEO  HP 

7.58066-05 

1.6725E-06 

6.1545 

0.30773  

0.0019233 

4.5793 


MOPE  EMI  S. /STD.  CYCLE  % 3.9898 <L4  111.0 '‘•5793  

J:AL.FUFL  air  ratio  * 0.086317  MEAS.  FUEL  AIR  RATIO,*.  0.085708 


CYL  TEMP  DEG.  F_ 


CYL-I 

275.89 


_CYL-2 

290.98 


_CYL-3 

277.92 


CYL-4 

285.06 


a 

EXT  GA:,  TEMP 

DEG.F  EXT-1 
1645.7 

eXT-2 
993. 17 

EXT-3 
-433..  S 4 

EXT-' 

-454. 

K 

ENGINE  OIL 

EOILT 

SORT 

OILP 

_HANII 

SEXT-l 

638.33 


SEXT-2 

635.16 


DYNO  COND. 
INDUCTION  AIR 


TORQUE 

0.045005 

lAlRTl 

■'79  7700 


ORIFICE  AIR  TE 

90 

CELL . TF HP . * 87. 6 94 


TEMP 

90.138 


RPM 

1201.4 

I AI  RT2_ 

*80. ibe 

"b'ELfAP 

0.047505 


TAIRTl 

-76.398 

ORFP 

53.608 


HEATER  JEMP.=  89.419 


MAN I FOLD  PRESSURE  » 8.0114 
CYL. BACK  PRESSURE  * 29.17T 


J[AIRT2 

74.982 

■"flow  ” 

188.67 

COOL ER. TEMP  *_68j438 


Q ►o- 


NASA-LEW 15  PRELIMINARY  DATA  04/15/76  CADDEII ^C_P4/15/I6 _3?J_Qii3?»20P_ 


FAC  SEX15 


PGM  C003 


« LEAMOUT  2S  Bfac  1 C T 80  PEG  HUM  » 80  ^ 3M  T CLOSED  HOPE  -.7.0,000 


25.000 


DEG. 


BAROMETRIC  PR ES SURE.^  29. 100 


COMB.  Airt 

TEMP 

PRESS 

CFM  

81.254 

29.105 

10.325 

COMB.  FUEL 

TEMP 
93  .576 

PRESS 

5.8416 

DENSITY 

44.297 

r.nni  ing  air 

TEMP 

UDEL-HOOO 

DFI -HOOD 

85.307 

- 

-0.051546 

0.86833 

R EL-HUM 

1 

76.878 

2 

61.001 

HUMIDITY  T 

127.35 

ENG.  CONO. 

F/A  DRY 

F/A  WET 

EOU.  RATIO.,. 

0.090049 

0.088441 

1.3440 

WET  CORRECTION 

factor  = 0. 

86608  EXHAUST  MOLE.  WT. 

MEASURED  CONC. 

■“PART  PER 
HC  PPM 

MILLION  WET 
MOX  PPM 

Cn  DRY 

CORRECTED  CONC. 

22317. 

TO  WET  BASIS 

12.291 

7.0907 
6.141 1 

HC 

NOX 

EMISSION  RATE 
EMISSION  MASS/MODE 

0.55349 

0.0092248 

0.0010104 

1.6841E-05 

EMISSION  MASS/PATEO  HP 
MODE  EMI S. /STD.  CYCLE  % 

5.7655E-05 

3.0345 

1.0526E-07 

0.0070170 

CAL. FUEL  AIR  RATIO  4 0.006474 

MEAS.  FUEL  AIR  RATIO, 

CYL  TEMP  OEG.F 

CYL-1 

CYL-2 

CYL-3 

243.33 

255.49 

237. 16 

EXT  GAS  TEMP  DEG.F  EXT-1 
1256.4 

EXT- 2 
741.79 

EXT-3 

-454.00 

ENGINE  OIL 

FOILT 

SORT 

01  LP 

171,72 

210.19 

45.355 

OYNO  COND. 

TORQUE 

8.3618 

RPM 

591.51 

INDUCTION  AIR 

lAIRTl 

IAIRT2 

TAIRTl 

80.780 

01.254 

-55.219 

ORIFICE  AIR 

TEMP 

90.814_„ 

DELTAP 
,1.2879 

ORFP 

53.605 

CELL  TEMP.  _ 

JB8.,316  

HEATER, TEMP  = 89.203 

DRY  FLOW 
43.439 


RATED  _HP. ^ 160.00 
VAPOR  flow  _ PRESS  TOTAl^ 


HC  RATIO*  2.1250 


0.  79029 


14. 296 


TURBO  FLOW  'flow  TRON  FPIP 
3.9332  3.9116 6.1727 


FLOW 

o.oooob 


595.33 


PER  CENT 
C02  ORY_ 
9. 2966 
8.0516 


PEL-HUM 
■ 76. 078 


0.63399 

RPM-2 

592.48 


DEW-POINT_ 

73.306 


TORQUE 

"5.3234' 


BHP 


0.60343 

EXHAUST” dens  ITY""»  0.069685  EXHAUST  FLOW  RATE 


JD2  ORY_ 
2.4853 
2.1524 


CO 


3.0800 
0.051334  _ 
0. 00032084 
0.76390 


DIFF  MEAS. C CAL.  F/A  PERCENT  *-3.9704 


CYL-4 

247.49 

EXT-4 

•171.62 


SEXT-1 

526.26 


'■SE'XT-2' 

523.80 


HAMIFOLO  PRESSURE  = 10.875 
CYL. back'  PRESSURE  ='"29.“404" 


TAIRT2 

75.040 

FLOW 

1505.8 


COOLER  TEMP  = 65.747 


o 

A 


. BTPr  t r.  T «0  DEG  HUM  ^ RO  ^ 3M  T CLgSgp_HOD,e 

raromPTRIC  PRESSU RJE_5„29,.  1 00 


R EC  04/  xsn±j.z±^’ij31il^ 

1 .0000 


FAC  SEX1_5_ 


PGM  C003 


NO.  SCANS_ 


fnoine  UMING  « 25. OM- 


*> 

' ^ 

:0 

: J 


r» 

K 

COMB.  AIR 

TFMP 

81.245 

29.094 

I0'.30r  A 

n 

CCMB.  FUEL 

TEMP 

9R.821 

PRESS 

S.8A07 

AA.291  3 

K 

rmi  INC.  AIR 

TEMP 

ynEL,-HOOD_ 

nFi -HOOD  f 

n”’7«9B7  ( 

tr 

: 85.314 

-0.071403 

**  — 

R EL-HUM 

1 

76.803 

2 

54.57.l_ 

HIM  ID  I TY  X 

__12.7.2?  : 

— 

Ei^Gj__CPMD. 

F/A  ORY 

E/A  WET 

EOU.  RA,TI£L-’ 

0.088552 

EXW 

1.3457 

ruST"M3LE.  WT. 

0.090151 

DRY  FLOW 


R A T E D , . H p • *_1  ^QiOO_ 

VAPOR  FLOW  _ PRESS  T.QL**;- 
0.78801  1^.292 


HC  R A T1  0*  2.1250, 


2.9213. 

RPM-l  , 
591.18 


_3.909A__ 

RFL-HUM 

76.803 


0.653A3. 

RPM-2 

591.24 


FPIP  ” 
6.1881_ 


OEW-POINTL 

73.268 


TORQUE 
■ 5.5255 


BMP 

6762197 


EXHAUSrOENSltY  « 0.069664  EXHAUST  KOW  RATE  • 


^ 

part  per 

MILLION  WET 

CD^ 

ucAciiQpn  r.nNC«i 

HC  PPM  : 

NOX  PPM 

22990. 

12. 160 

6« 

PER  CENT 
_C02  ORY__ 
9.2518 
8 .0542  __ 


02  DRY 
"2.7214 
2.3691 


-C 
' -4> 


J 


HC 


NOX 


CO 


„ emission  RATE 

„ FM  ISS  10N:._,m:.ASS4^PPE 

EMISSION  MA5S/.BAJE0  HP 


MODE  EMiS.^ni_XYfL'-J._* 


0^00099825“  3 .0310 

1. 6637E-05  . 0.  050516. 

5.9309E-65  0*???72  ^ 

3.1215  0^0069323 0.75172  _ — , 


0.56936 

_p^ 0094894 


K.tlq,.  O-COIOI 


. P,lFF_M|AS^.C_m!L 


CVL  JEMP  JIJG.F CYL-l 


240.29 


_CYl-  2 . 
252. 15 


CYL-3 

"232.51 


CYL-4 

242.62 


ext  gas  temp  DEG.F  EXT-1 

1645. 2_ 


^NG!NEJDIL_ 


E3ILT__ 

171.02 


EXT- 2 
734.75„. 

_S01LT„. 
24 1 . 53 


EXT-3 
-AO  5.  10.. 

_0I  LP 
45.453 


EXT- 4 
-A 54. 00 


SEXT-1 

519.46 


SEXT-2 

516.26 


DVNO  COMO. 


TORQUE 

5.5013_ 


RPM 

506.32 


MANIFOLD  PRESSURE  ■ 11.032 
"CYL.  back"  PRESSURE  "i"29  . 248 


I NDUC.T  ION  AI  R 


lAIRTl 

'80.752 


IAIRT2 

"Oi.245 


ciRIFlCE  AIR 


TEMP 
90 .847 


"OELTAP 

2.0197 


TAIRTl_ 

-36  .'2  05 

■ "ore  p"  - 

53.636 


JA1RT2 
74. 763 

FLOW 

1969.3 


CELL  TEMP. 


heater  IEMP  = 89.210 


COOLER  TEMP  - 65.443 


FAC  SEX15 


PGM  C003 


RDG  3^53 


t FAMDtJT  PS  BTOC 

I r.  T flO  DEG  HUM  « 80  ? 

NEUTRA.  MODE  » 1.0000 

NO.  SCANS  » 6 

PNCTKiP  T fM  IMf;  X 

25.000 

OEG.  BARDMETTIC  PRESSURE  * 29.100  RATED_HP.=  160.00 

HC 

RATIO*  2.1250 

rPMA.  ATR 

TE  MP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

78 .896 

29.091 

11.512 

68.663 

0.87860  16.290 

COMB.  FUEL 

TEMP 

88.633 

PRESS 

5.7977 

OEMS  ITY 
66. 626 

TURBO  FLOW 
5.9018 

FLOW  TRON  FPIP 

6-7662  6.1592 

rnni  inr  air 

TEMP 

UDEL-HOOO 

OEL-HOOD 

FLOW 

REL-HUM  DEW-POINT 

83.967 

-0.055351 

0.  76906 

0.00000 

82.730  73.193 

REL-HUM 

1 

02.730 

2 

57. 861 

HUMIDITY  : 

126.  90 

% H20  VAPOR 
2.9161 

CORRECTED  HP 
0.35136 

rnwn- 

JF/A  ORY 

F/A  WFT 

EQU.  RAT  to  , 

RPM-1 

RPM-2  TORQUE 

BHP 

0.097893 

0.096150 

1.6511 

586.76 

579.73  3.0107 

0.33521 

WET  CORRECTION 

FACTOR  = 0. 

85657  EXHAUST  MOLE.  WT. 

= 26.365 

EXHAUST  DENSITY  = 0.068266 

EXHAUST  FLOW  RATE  * 792.28 

MFAsiiRFn  r.nNC. . 

PART  P(=R 
wr  PPM 

MILLION  WET 
NOX  PPM 

CD  DRY. 

PER  CENT 
C02  DRY 

02  DRY 

to 

rORRECTED  CONG. 

36790.  6. 1617 

TO  MET  BASIS 

9.6656D 
9,18  51 

7.0151 

6.0790 

3.6601 

2.9986 

o 

HC 

NOX 

CO 

EMISSION  RATE 
EMISSION  MASS/MODF 

0.98956 

0.016693 

0.00039069 

6.5080E-06 

6. 7080 
0.078667 

• 

EMISSION  MASS/RATED  HP 
MODE  EMIS./STO.  CYCLE  X 

0.00010308  6.0675E-08 

5.6252  0.0027117 

0.0C069062 
1. 1677 

r&l  -FIIFI  AIR  RATIO  = 0-097565  MEAS. 

FUEL  AIR  RATIO 

= 0.097893 

OIFF  MEAS.t  CAL.  F/A 

PERCENT 

*-0.35595 

rvi  TPMP  npn.F 

CYL-1 

CYL-2 

CYL-3 

CYL-6 

323.76 

338.77 

331.18 

355.17 

EXT  GAS  TEMP  DEG.F  EXT-l 
1118.5 

EXT-2 

828.99 

EXT-3 

-171.16 

EXT-6 
-101  .66 

SEXT-l  SEXT-2 

726.66  726.22 



ENGINE  OIL 

EOILT 

Sn  ILT 

OILP 

HANirOLD  PRESSURE  = 11.891  



170.16 

356.71 

66.366 

DYNQ  COND. 

TOROUE 
9. 9730 

RPM 

581.91 

CYL.BACK  PRESSURE  =*  29.006 

I NCUCT  ION  AIR _ 

lAIRTI 

IAIRT2 

TAITTl 

TAIRT2 

78.366 

78.896 

-77.336 

76.572 



ORIFICE  AIR 

■ TEMP 

88.688 

OELTAP 

3.7666 

ORFP 

53.566 

FLOW 

2650.9 

CELL.  TE”P.__f 8,6.195  


HEATER  TEMP  = B9.266_ 


COOLER  TEMP  * 67.726 


NASA-LEWIS  PRELIMINARY  DATA 


04/15/76 


CADDEI  I 


REC  04/15/76  22;25;01.278 


FAC  SEX 15 


PGM  C003 


RDG  3456 


1 PAtaniiT  RTnr 

I e T 80  OEG 

HUH  X 80  X 

NEUTRAL  MODE  « 2.0000 

NO.  SCANS  » 5 

?*5-nnn 

npr..'  ' BAROMETRIC  PRESSURE  = 29.100  RATED  HP.»  160.00 

HC 

RATIO*  2.1250 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

79.622 

. 29.097 

21.280 

8 9.-5  2 9 

1.6317  14.299 

COMB.  FUEL 

TEMP 

Qrt-ArtT 

PRESS 

5.7459 

DENSITY 

44.373 

TURBO  FLOW 
10.494 

FLOW  TRON  FPIP 

8.7759  6.1542 

r nni  tufi  aid 

TEMP 

UDEL-HOGP 

DEL-HDOD 

FLOW 

REL-HUM  DEW-POINT 

84.366 

-0.071403 

0.79789 

0.00000 

81.240  73.363 

R EL-HUM 

1 

R1 .7A0 

2 

53.317 

HUMIDITY  X H20  VAPOR 

127.57  2.9296 

Corrected  hp 

0.87947 

i ........ 

1 ' PNf; . r nND . 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-l 

RPM-2  TORQUE 

8 HP 

0.098023 

0.096268 

1.4630 

1205.9 

1206.3  3.6504 

0.83818 

WET  CORRECTION 

FACTOR  = 0.85222  EXHAUST  MOLE.  HT. 

= 26.357 

EXHAUST  DENSITY  = 0.068243 

EXHAUST  FLOW  RATE  * 1464,4 

MPACtiKpn  f riNr. 

PART  PER 
nr  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

rnRRFf.  TFn  cnwc- 

10368.  16,393 

TO  WET  BAS  IS 

10.844 

9.2416 

8.6520 

7.3734 

0.39456 

0.33625 

Hr 

NOX 

CO 

eMlSSinW  RATE 

curccfnAj  MACC/MnnP 

0.54507 

n. 099930 

0.0028567 

0.00052372 

9.8253 

1.8013 

EMISSION  MASS/P ATEO  HP 
unnc  cMic^/crn.  rvri  F f 

0.00062455  3.2732F-06 

32.872  0.21822 

0.011258, 

26.805 

• f g ■ V ■ ■■■•■ ■■  — — -T 

ni  .FIIFI  AfP  RATrn  = 0-0<J6069  MEAS. 

FUEL  AIR  RATIO 

» 0.090023 

OIFF  HEAS.C  CAL.  F/A 

PERCENT 

—1.9930 

rvi  TFMP  OEG.F 

CYL-1 

CYL-2 

CYl-3 

CYL  -4 

273.05 

284.88 

274.33 

284.52 

EXT  GAS  TEMP  DEG.F  EXT-1 
14^7. > 

EXT-2 
1028. 7 

EXT -3 
-434.  67 

EXt-4 

-179.08 

SEXT-1  SEXT-2 

578.83  576.01 

FWftfWF  rji 

EOILT 

sniLT 

OILP 

MANIFOLD  PRESSURE  = 8.6481 

157.62 

309. Cl 

56.010 

OVNn  COHO. 

TORQUE 
4. 2700 

RPM 

1209.9 

CYL. BACK  PRESSURE  = 29.138 

INDUCTION  AIR 

lAlRTl 

1AIRT2 

TAIRTl 

TA1RT2 

79.305 

79.622 

-13.170 

75.119 

;•  ORIFICE  AIR 

TEMP 

89.617 

DELTAP 
2. 0377 

ORFP 

53.734 

FLOW 

1979.7 

CELL  TEMP.  = 87.223 

HEAT  FP.  T EMP  = 88.940 

CODLER  TEMP  =71.336 

fi|  as  A-L  EW  IS PRgLIMIKIARY  DATA  04/15/76  CADDEll R_EC  04/  lS/jr^22  1 30  S5^ii^8 

LE'ANOUT  25  BTDC  I E T BO  DEG  HUM  » 80  t NEUTRAt. HOPE  » 7.00QO_ — 

EKTINE  TIMIMG  = 25.000  DEG. BAROMETRIC  PRESSURE  » 29.  100. _RATED_HP.=  _l60._0p_ 


FAC  SEX  15 


PGM  C003 


EK'GINE  TIMIMG  = 25.000 
CiOMB.  A! R TE MP 


HC  RATIO*  2.1250_ 


COMB.  FUEL 
r. HOLING  AIR 
PEL-HUM 


TEMP 

80.736 

"temp 
91 .576 

_TEMP_ 

84.584 


73.498_ 


PRESS 

29.098 

PRESS 
5. 8033_ 


CEM 

11.778 

'de'nITty' 

44.348 


ORY  FLOW  VAPOR  FLOW  PRESS  TOT_AL_ 
"49.509  " 0.90470  14.291 

■ T U r'B 0 F L 0W~  FLOW  T R ON  ” ’ F P fp' 

3.  9335  _4.  7405 4 . 1 


UDEL-HHOD .DJ  L - HCO  D_ 

-0.069881  0.78288 


Flow 
0.  ooooo’ 


REL-HUM 

78.498 


DEW-POINT 

73.424 


2 

60.276 


HUMIDITY 
12  7.  91  _ 


'*  H20  VAPOR  CORRECTED  HP 
2.93  73  0.31256 


ENG.  COND.  F/A  DRY  P 

0.095750  0 

WET  CORRECTION  FACThR  = 0.87703 


f /A  WET 
0.094032 


_E0U.  RATI0....RPM-1 
U4291  586.03 


RPM-2 

586.11 


TORQUE 

2.6659 


BHP  _ 
0.29758 


EXHAUST  MOLE.  WT.  = 26.511 


EXHAUST  DENSITY  * 0.068642 


EXHAUS'T  FLOW  RAtE  i~803.'! 


PART  PER  MILLION  WET  PER  CENT 

MEASURED  CONC.  HC  PPM  NOX  _PPM ?IL  _PRY_ C02  DRY 

34223.  '3.8229  8.  38100  7.3533 

CORRECTED  CONC.  TO  WFT  BASIS  7^3504 6.449 1 


02  DR  Y 
3.9079 
3.4273 


EMISSION  RATE 

_E  M I SS I ON MA  S S/MODE. .. 

EMISSION  MASS/PATE'D  HP 
MODE  EMI S. /STD.  CYCLE  % 


_HC  NOX  CO  . 

0^98719  0.00C36553  4.2878 

J3.016453  6.0921 E-06  0.071463 

0.'00010"283  '3.a076E-08  0.00044665 

5.4122  0.J025364  1.0634  


CAL. FUEL  AlP  PATIO  = 0.092499 MEAS.  FUEL  AIR  RATIO  = 0.095750  _ DIFF  MEAS.C  CAL.  F/A  PERCENT  *-3.3951 


« 

CYL  TEMP  OEG.F 

CYL-1 

CYL-2 

CYL-3 

CYL-4  „ . . . 

, . . — - - - - - — - 

»e 

237.75 

249.38 

227.41 

238.46 

c 

• 

EXT  GAS  TEMP  DEG.F  EXT-1 
761.94 

EXT-2 

782.00 

EXT-3 
-454.  00. 

EXT-4  SEXT-1 

10.699  475.54 

SEXT-2 

473.43 

u 

PfurtTfim  nf  i 

Fn  ri  T 

SOILT 

niLP 

MANIFOLD  PRESSURE  = 

11.886  __  . - 

ll 

159.74 

358.  53 

46.295 



n YNO  COND. 

TORQUE 
0.  49505 

RPM 

586.71 

CYL. BACK  PRESSURE  = 

28.555 

Cl 

INDUCTION  AIR 

lAIPTl 

1AIRT2 

TAIRTl 

TAIRT2 

t\ 

1 t: 

80.317 

80.736 

-54.121 

75.291 

^ . ....  - ■ — - - — • - 

rj 

PRTEICE  AIR 

T c M P 
90. 182 

DFUTAP 

1.3213 

ORFP 
53.4  74. 

FLOW 

1606.7 

-..-.1-..-  - . - . ■ - - - - . - 

8 

-0 Ei  L J.EMP.  =_  _:B7, 

• 541 

heater  TEMP  = 91.777 

CODLER  TFMP  = 

71.316 

j NaSA-LEWIS  PRELIMINARY  DATA  04/15/76  CAODEH REC  0V15/T6  22:39:35.618  EAC  SEXIS PGM  C003  RDG  3458 


•'  ■ ■ ■ ' 

LEANOUT  25  BTOC. 

I E T 80  DEG 

HUM  * 80  * NEUTRAL  MODE  * l.OOOO 

NO.  SCANS  « 5 

ENGINE  TIMING  = 

25.000 

DEG.  BAROMETRIC  PRESSURE  = 29.100 

RATEO 

HP.=  160.00 

HC 

RATIO*  2.1250 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

73  .25A 

29.100 

13.962 

58.716 

1.D743 

14.288 

:COMB.  FUEL 

TEMP 

87.503 

PRESS 

5.7540 

OENSITY 

44.453 

TURBO  FLOW 
7.8433 

FLOW  TRON 
6.2946 

FPIP 

6.1686 

COOL ING  AIR 

TFMP 

UDEL-HOOO 

DEL-HOOD 

FLOW 

REl-HUM 

DEW-POINT 

83.A01 

-0.063654 

0.77575 

0.00000 

85.234 

73.453 

:|K  EL-HUM 

1 

85.23A  . 

2 

48.963 

HUMIDITY 

128.07 

Z H20  VAPOR  CORRECTED  HP 
2.9410  0.25015 

ENG.  CONO. 

F/A  DRY 

F/A  WET 

EQU.  RATIO 

RPH-1 

RPM-2 

TOROUE 

BHP 

0.10721 

0.10528 

1.6001 

5 89.92 

588.66 

2.1252 

0.23871 

WET  CORRECTION 

FACTOR  = 0. 8859A  EXHAUST  MOLE.  WT. 

= 25.772 

EXHAUST  DENSITY  = 0.066731 

EXHAUST  FLOW  RATE  » 990,31 

MEASURED  CONC. 

PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

CO  DRY 

PER  CENT 
C02  ORY 

02  DRY 

CA 

CORRECTED  CONC. 

A1314. 

TO  WET  BAS  IS 

4.5865 

10.2710 

9.0998 

6.1299 

5.4307 

3.8198 

3.3841 

HC 

NOX 

cn 

EMISSION  RATE 
EMISSION  MASS/MOOE 

1.4686 
- 0.024480 

0.00054050 
9.0083 E-06 

6.5425 

0.1Q904 

EMISSION  MASS/ RATED  HP 
MODE  EMI  S./ STD.  CYCLE  t 

0.00015300 

8.0526 

5.6302E-08 

0.3037535 

0.000681  SI 
1.6226 

CAL. FUEL  AIR  RATIO  = 0.10292 

HEAS.  FUEL  AIR  PATIO 

= 0.10721 

DIFF  HEAS 

.£  CAL.  F/A  PERCENT  = 

-4.0014 

f.YL  TEMP  DEG.F 

CYL-1 

CYL-2 

CYL-3 

CYL-4 

291.04 

311.55 

296.90 

320.06 

EXT  GAS  TEMP  DEG.F  EXT-1 
1838. 

EX  T-2 
862. 32 

EXT-3 
-454.  00 

EXT -4 
311.76 

SEXT-l 

669.04 

SEXT-2 

668.18 

ENGINE  OIL 

EOILT 

SOILT 

OILP 

MANIFOLD  PRESSURE  = 13. 

158 

165.33 

3 19. 12 

45.201 

DYNO  CONO. 

TOROUE 

2.9451 

RPM 
5 82,  1 8 

CYL .BACK  PBF 

SSURE  = 29. 

244 

INDUCTION  AIR 

I A I RT 1 

IA1RT2 

TATRTI 

TAIRT2 

♦ 

77.820 

78.254 

-56.457 

74.888 

ORIFICE  AIR 

TFMP 

88.089 

DELTAP 

1.9939 

ORFP  • 

53.S74 

FLOW 

1962,3 

----- 

CELL  TFMP.  =83.8^6 

HEATER  _T  EMP 

= 90.053 

COOLER 

TEMP  = 69. 

525 

« . I 

NftSA-LEWlS  PRELIMINARY  DATA  04/15/76  CAODEII REC  OV/15/76  22s42s20,156  FAC  SEX15 PGM  C003 RDG  3459 


m; 

K 

LEAMO’UT  25  BTDC  'I 

E T 80  DEG 

HUM  = 80  t 

NEUTRAL  MODE  = 2.0000 

NO.  SCANS  * 4 

n 

ENGINE  TIMING  = 

25.000 

DEG.  BAROMETRIC  PRESSURE  = 29.100  RATED  HP.*  160.00 

HC  RATIO*  2 

.1250 

« 

. K, 

CnMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  "flow 

VAPOR  FLOW  PRESS  TOTAL 

a 

78.A85 

' 29.099 

23.417 

98.521 

1.8006  14.299 

n 

It 

COMB,  FUEL 

TEMP 

88.043 

PRESS 

5.7133 

DENSITY 

44.439 

TURBO  FLOW 
11.558 

FLOW  TRON  FPIP 

10.006  6.1585 

X- 

COOLING  AIR 

TE  MP 

UDEL-HOOO 

DEL-HOOD 

FLOW 

REL-HUM  DEW-POINT 

•* 

83.728 

-0.064692 

0.78807 

0.00000 

84.558  73.443 

«> 

R EL-HUM 

1 

84.558 

2 

46.965 

HUM  I D 1 TY 
127.93 

J!  H20  VAPOR  CORRECTED  HP 
2.9377  1.1849 

w 

tt 

FNG.  COND. 

F/A  DRY 

F/A  WET 

EQU.  RATIO 

RPM-1 

RPM-2  TORQUE 

BHP 

(> 

0.10156 

0. 099739 

1.5159 

1197.1 

1197.5  4.9588 

1.1303 

B» 

C 

WET  CORRECTION  FACTOR  = 0.8^759  EXHAUST  HOLE.  WT. 

= 25.124 

EXHAUST  DENSITY  * 0.067642  EXHAUST 

FLOW  RATE  » 1631.1 

^ ' 

MEASURED  CONC. 

PART  PER  MILLION  WET 

h:  ppm  nox  ppm 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

V 

CORRECTED  CONC. 

17918. 

TO  WET  BAS  IS 

9.3209 

11.856 

10.049 

7.6919 

6.5196 

0.75007 

0.63576 

'•C 

,cr 

HC 

NOX 

cn 

tc 

It 

EHISSIC^^  RATE 
FMISSION  MASS/MODE 

1 .0492 
0.19235 

0.0018091 

0.00033168 

11.899 

2.1816 

• 

DC 

tc 

EMISSION  MASS/RATED  HP 
MOOE  EMIS./STO.  CYCLE  % 

0.0012022 

63.273 

2.0730E-06 

0.13820 

0.013635 

32.466 

•£ 

CAL.FUFL  AIR  PATIO  = 0.10287 

MEAS. 

FUEL  AIR  RATIO 

= 0.10156 

DIFF  MEAS.C  CAL.  F/A 

PERCENT  * 1.2895 

CVL  TEMP  DEG.F 

CYL-1 

CYL-2 

CYL-3 

CYL-4 

*: 

r:; 

270.52 

287.40 

270.  94 

282.71 

c! 

le 

EXT  GAS  TEMP  DEG 

.F  EXT-1 
1578.5 

EXT-2 

1055.1 

EXT-3 
-454.  00 

EXT-4 

483.40 

SEXT-1  SEXT-2 

611.38  608.73 

e: 

It 

ENGINE  OIL 

EOILT 

SORT 

OILP 

manifold  PRESSURE  * 9.2708 

(( 

163.24 

396.75 

55.190 

s| 

ti 

f{ 

DYNO  CONO. 

TORQUE 
-1.  5392 

RPM 

1198.5 

CYL. BACK  PRESSURE  = 29.008 

§1 

r; 

INDUCTION  AIR 

lAlRTl 

IAIRT2 

TAIRTl  TAIRT2 

^ 

79.198 

78.485 

-39.552 

75.067 

. i®.... 

ORIFICE  AIR 

TEMP 

88.3A9 

DELTAP 

1.3089 

ORFP 
53.7  02 

FLOW 

1602.0 

* 

,CFLL  TEMP.  » 9A 

.244, 

. HFATEPJJAP.  r _ 

COOLER 

TEMP  = 70. 758.  _ . 

• 

..  NASA-l^WlS  PREL  IMlNflRY  DATA  04/15/76  CADOEIl REC  OA/15/76  22:42:38.210 FAC  SEXI5 


LEANOUT  25  BTDC 

I C T 80  DEG  HUM  = 80  * 

NEUTRAL  MODE  » 6.0000 

NO.  SCANS  * 5 

ENGINE  TIMING  » 

25.000 

OEGJ  ' BAROMETRIC  PRESSURE  = 29.100 

1 RATED 

HP.>  160.00 

HC 

RATIO*  2.1250 

cnyfl-  AIR 

TEMP 

PRESS 

CFM 

DRV  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

78.519 

• 29.103 

23.922 

100.59 

1.8462 

14.295 

COMB.  FUEL 

TEMP 

PRESS 

5-7114 

DFMSIiTY 

44.439 

TURBO  FLOW 
11.822 

FLOW  TRON 
10.222 

FPIP 

6.1467 

rnniiNr  AIR 

TFMP 

UDEL-HOOO  DEL-HOOD 

FLOW 

RFL-HUM 

DEW-POINT 

t 

83.848 

-0.055905 

0.79983 

0.00000 

84.  792 

73.558 

PEL-HUM 

1 

84-792 

2 

25.152 

HUMIDITY 

128.48 

X H20  VAPOR  CORRECTED  HP 
2.9502  1.0395 

FMG.  CONO. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM-2 

TORQUE 

BHP 

1 

0.10162 

0.099789 

1.5167 

1196.9 

IL99.3 

4.3504 

0.99147 

WET  CORRECTION 

FACJFOR  = 0. 

84925  EXHAUST  MOLE.  WT. 

= 26.120 

EXHAJST  DENSITY  = 0.067632 

EXHAUST  FLOW  RATE  - 1665.8 

MEASURED  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DPY 

CORRECT  EC)  CONC^ 

17450.  9.3789 

TO  WET  BASIS 

11.832 

10.048 

7.6933 

6.5335 

0.78078 
0. 66307 

HC 

NOX 

CO 

EMISSION  RATE 
EMISSION  MASS/MOOE 

1.0436 

0.052178 

0.0018591 

9.2956E-05 

12. 152 
0.60760 

EMISSION  MASS/RATED  HP 
MODE  EMIS./STD.  CYCLE  X 

0.00032611  5.8098E-07 

17.164  0.038732 

0.0037975 

9.0416 

CAl  .FllFI  AIR  RATIO  = 0.10241  MEAS. 

FUEL  AIR  RATIO 

= 0.10162 

OIFF  MEAS 

.t  CAL.  F/A 

PERCENT  - 0.77247  . 

CYL  TEMP  DEG.F 

CVL-1 

CYL-2 

CYL-3 

CYL -4 

270.38 

286.92 

270. 56 

2 81 .93 

EXT  GAS  TEMP  DEG.F  EXT-l 
2017.3 

EXT-2 

1056.5 

EXT -3 
-454.  00 

EXT -4 
-386.59 

SEXT-l 
605  .16 

SEXT-2 

602.74 

ENGINE  OIL 

FORT 

SORT 

ORP 

MANIFOLD  PRESSURE  = 9.2614 

163.03 

186.43 

55.  281 

DYNO  CONO. 

TORQUE 
3. 0531 

RPM 

1203.2 

CYL. BACK  PRESSURE  = 29. 

389 

INDUCTION  AIR 

lAIPTl 

I A1RT2 

TAIRTl 

TAIRT2 

78. 271 

78.519 

48.972 

75.147 

ORIFICE  AIR 

TEMP 

88.281 

PELTAP 

1.0119 

ORFP 

53.359 

FLOW 

1411.6 

CELL  TEMP.  =.  84.235  . . 

HEATER  TEMP  = 89.535 

COOLER 

TEMP  = 70. 

997 



N4SA-LEW1S 

PRELIMINARY 

DATA  OA/15/76  CADOEII  RFC  04/15/75  22:58:24.800 

FAC  SEX15  PGM  C003 

ROG  3463 

LEANOUT  25  BTOC 

I C T 80  DEG  HUM  » 80  X 

i 1/2  T OPEN 

MODE  * 1.0000  NO.- SCANS  « 4 

ENGINE  TIMING 

= 25.000 

DEG.  BAROMETRIC  PRESSURE  = 29.100  RATED  HP.=  150.00 

HC  RATIO*  2.1250 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

80.681 

29.098 

15.288 

64.292  1.1739  14.293 

COMB.  FUEL  TEMP  PStESS  DENSITY  TURBO  FLOW  FLOW  TRON  FPl'P 

83 .720 5.732A 44.»22 8 .t062  _ 6.9719 6.>L5^ 


COOLING  AIR 

TEMP 

UDEL-HOOD 

DEL-HOOD 

FLOW 

REL-HUM  DEW-POINT 

85.603 

-0.058465 

0.86729 

0.00000 

78.590  73.406 

R EL -HUM 

1 

78  .590 

2 

54.333 

HUMIDITY 

127.81 

* H20  VAPOR 
2.9350 

CORRECTED  HP 
0.41261 

ENG.  COMO. 

F/A  DRY 

F/A  WFT 

EQU.  RATIO 

RPM-1 

RPM-2  TORQUE 

BHP 

0.10844 

0.10650 

1.6185 

584.23 

584.91  3.5316 

0.392  86 

WET  CORRECTION 

FACTOR  * 0.88854  EXHAUST  MOLE.  WT. 

= 25.698 

EXHAUST  density  * 0. 

066539 

E X HAUST  FLDw  rate  « 1 08 67F 

MEASURED  CONC. 

PART  PFR  MILLION  WET 
HC  PPM  NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

CORRECTED  CONC. 

47637. 

TO  WFT  BASIS 

4.4317 

10.330 

9.1787 

5.5419 

4.9242 

4.4657 

3.9680 

c/i 

HC 

NOX 

CO 

EMISSION  RATE 
EMISSION  MASS/MODE 

1 .8618 
0.031030 

0.00057412 
9. 5686E-05 

7.2544 

0.12091 

EMISSION  MASS/RATEO  HP 
MODE  EMIS./STD.  CYCLE  ? 

0.00019393 

10.207 

5.9804E-08 

0.0039869 

0.00075567 

1.7992 

CAL. FUEL  AIR  RATIO  = 0.10526 

MEAS.  FUEL  AIR  RATIO 

= 0.10844 

OIFF  MEAS.E  CAL.  F/A 

PERCE  FT 

—2.9314 

CYL  TEMP  DEG.F 

CYL-1 

CYL- 2 

CYL-3 

CYL-4 

305.15 

325.17 

316.  10 

338.97 

EXT  GAS  TEMP  DEG.F  EXT- 1 
1339.1 

EXT-2 

903.16 

EXT-3 

133.83 

EXT-4 

683.03 

SEXT-1  SEXT-2 

688.33  688.11 

ENGINE  riL 

EOlLT 

SOILT 

01  LP 

MAMIFOLO  PRESSURE  = 14.015 

162.82 

326.56 

45.204 

DYMO  COMD. 

TORQUE 

5.4545 

RPM 

575.98 

CYL. BACK  PRESSURE  = 29.101 

INDUCTION  AIR 

lAIRTl 

IAIHT2 

TAIRTl 

TAIRT2 

80.295 

80.681 

-63.824 

75. 126 

ORIFICE  AIR 

TEMP 

90.422 

DELTAP 

3.7165 

ORFP 

53.577 

FLOW 

2636.8 

CELL  TEMP.  = 87.573 

HEATER  TEMP  = 88.511 

COOLER  TEMP  = 70.569 

’ NA^A-!-^WJS  , PRELIMINARY  DATA  04/15/76  CADOEII  REC  04/15/76  23»00<»7.  660 FAC  SE^US  PGM  C003 


c» 

m 

LEANOUT  25  8TDC 

I C T 80  DEG 

HUM  *80  X 1 

1/2. T OPEN  MODE  * 2. '0000  NO.  SCANS  * 5 

ti 

if 

engine  timing  * 25.000 

DEG.'  BAROMETRIC  PRESSURE  = 29:100  RATED' HP-.  1 60.00 

HC 

RATIO*  2J125O 

m 

COMB.  AIR 

TEMP 

PRESS 

CFM 

■ORY-FLOW 

•VAPOR  FLOW  'PRESS  TOTAL 

rt 

ci 

77.838 

29.098 

24.856 

104.54 

'1:9116  14.296 

n 

If 

COMB.  FUEL 

TEMP 

86.768 

PRESS 

5.7030 

DENSITY 

44.472 

TURBO  FLOW 
,12.752 

FLOW-TRON  FPIP 

•11.119  6:1497 

Of 

to 

COOLING  AIR 

TEMP 

UDEL-HOOO 

DEL-HOOD 

FLOW 

REL-HUM  DEW-POINT 

to 

to 

83.014 

-0.076108 

0.80730 

6.00000 

86.410  73.453 

w' 

» . 
'U 

REL-HUM 

1 

66.410 

2 

52.321 

HUM,IDI  TY 
128.00 

J~ H20  VAPOR  , 
2.9393 

corrected  HP 
1.0673 

■* 

r» 

ENG.  COND. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM-2  TORQUE 

BHP 

tv 

0. 10636 

0.10445 

1.5875 

.1197.8 

1198.6  4.4671 

1.0188 

_ 

w 

WET  CORRECTION 

FACTOR  = 0.85836  EXHAUST  M3LE.  WT. 

25.  82'3 

EXHAUSTTlENSiIfY  ='6'.06S8K3 

■EmtJ5T~rt:fiw  TEAT  £75374 

•F 

it  _ 

MEASURED  CONC. 

PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

Cl  DRY 

PER  CENT 
C02  DRY 

02  DRY 

^ ^ 

•#' 

w 

CORRECTEO  CONC. 

20460. 

TO  WET  8ASI S 

7.3457 

12.205 

10.476 

7.2878 

6.2556 

0.88649 

0.76092 

-0 

K 

ft 

HC 

NOX 

CO 

a 

It 

EMISSION  RATE 

—^mission  mass/hooe 

1.2915 

0.23678 

0.0015371 

0.00028179 

13.374  “ 

2.4519 

V-/ 

K 

EMISSION  MASS/RATEO  HP 
MODE  EMIS./STD.  CYCLF  * 

0.0014799 

77.889 

1.7612E-06 

0.11741 

0.015324 

36.486 

•• 

U 

CAL. FUEL  AIR  RATIO  * 0.10535 

MEAS.  FUEL  AIR  RATIO 

* 0.10636 

OIFF  MEAS.t  CAL.  F/A  PERCENT  *-0.95232 

« 

ft 

CYL  TEMP  OEG.F 

CYL-l 

CYL- 2 

CYL-3 

CYL-4 

. ^ 

*: 

u 

272.83 

292.97 

279. 19 

291.89 

u 

cAi  irnK 

1346.3 

EXT-2 

1077.8 

EXT-3 

74.243 

EXT-4 

517.31 

S EXT-2 

633.17  631.35 

ae 

It 

ENGINE  OIL 

EOILT 

SniLT 

01  LP 

MANIFOLD  PRESSURE  * 9.6907 

II 

It 

159.34 

339.07 

55.093 

« 

DYNO  COND. 

TORQUE 

-1.0729 

RPM 

1209.2 

CYL. BACK  PRESSURE  = 28.980 

t* 

IINDUCTinN  AIR 

lAlRTl 

IAIBT2 

TAIRTl  TA1RT2 

77.502 

77.838 

9.4329 

75.132 

- 

- 

ORIFICE  AIR 

TEMP 

B7:T22_  

DELTAP 

2.9741 

OREP 

53.591 

FLOW 

2370. 5 _ 

' CELL  TEMP  . = 8^,612 ^ HEATER  TEMP  = SB  ,4<>2 COOLER  TEMP  = 70.123 


..  NASA-LEWIS  PRELIMINARY  DATA  OA/15/76  CADDEM REC  04/1S/76  23:0U09.319 FAC  SEX  15 PGM  C 003 ^5 

>■  LEANOUT  25  BTOC.  ! C T 80  DEG  HUM  = BO  g I 1/2  T OPEN  MODE  ■ 6.0000  NO.  SCANS  * 5 


n ' ; > • ■ 

» ENGINE  TIMING  » 25.000  DEG. BAROMETRIC  PRESSURE  = 29.100  RATED  HP. » 160.00  HC  RATIO-  2.1250 


fl 

COMB.  Air 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

K 

ra 

77.811 

29. lOA 

25.058 

105. A1 

1.9239 

1A.298 

IS 

CCMB.  FUEL 

TEMP 

86.716 

PRESS 

5.7015 

DENSITY 

AA.A73 

TURBO  FLOW 
12.852 

FLOW  IRON 
11.185 

FPIP 

6.1A55 

« 

(» 

COOLING  AIR 

TEMP 

UDEL-HOOO 

OFL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

Ir 

82.882 

-0.068359 

0.83702 

0.00000 

B6.3A0 

73.A03 

»*' 

REL-HUM 

1 

86.3A0 

2 

3.2883 

HUMIDITY 

127.76 

* H20  VAPOR 
2.9337 

CORRECTED  HP 
0.82390 

n 

ENG.  C0N0‘. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM-2 

TORQUE  BHP 

<■ 

0. L0611 

0.10A21 

1.5837 

1200.1 

1200.0 

3.AA20  0.78652 

o> 

«c 

WET  CORRECTION 

FACTOR  = 0. 

85795  EXHAUST  M3LE.  WT. 

= 25.839 

EXHAUST  DENSITY  = 0.06690A  EXHAUST  FLOW 

RATI 

r^ITTTTS 

K 

te 

MEASURED  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PEP  CENT 
C02  DRY 

02  DRY 

« 

R 

CORRECTED  CO'IC. 

19529. 

TO  WET  BASIS 

7.5187 

12.252 
10.5 11 

7.3506 

6.3065 

0.82628 

0.70891 

' ■■■ 

K 
' R 

8 

HC 

NOX 

CO 

n' 

it ' 

EMISSION  RATE 
EMISSION  MASS/MOOE 

1.2A21 

0.062103 

0.0015851 

7.9253E-05 

13.519 
0. 6759A 

R 

bS 

EMISSION  MASS/RATEO  HP 
MODE  FMIS./STO.  CYCLE  ? 

0.00038815 

20.A29 

A.9533E-07 

0.033022 

0.00A22A6 

10.059 

(C 

ti 

CAL. FUEL  AIR  RATIO  = 0.10A98 

MEAS.  FUEL  AIR  RATIO 

=0.10611 

OIFF  MEAS 

.E  CAL.  F/A  PERCENT  =-1.057A 

•< 

CYL  TEMP  DEG. F 

CYL-1 

CYL- 2 

CYL- 3 

CYL-A 

■ 

271.73 

291.52 

277.20 

289.81 

I 

i- 

It 

EXT  GAS  TEMP  DEG.F  FXT-l 
1913.0 

EXT-2 

1077.3 

EXT-3 

AA.195 

EXT-A 

-91.039 

SEXT-l 
626. 7A 

SEXT-2 
62A.  72 

ti 

ENGINE  OIL 

En  iLT 

SO  ILT 

OILP 

• • 1 
MANIFOLD  PRESSURE  = 9.6622 

(1 

o 

159.19 

-6.77A7 

55.073 

•1 

Si 

DYNO  COND. 

TORQUE 

3.5716 

RPM 

1203.7 

CYL. BACK  PP.ESSURE  = 29. 

23A 

t. 

INDUCTION  AIR 

lAIRTl 

IAIRT2 

) 

TAIRTL 

TAIRT2 

; I ' 

77  .ASA 

77.811 

91.2X9 

75.135 

ORIFICE  AIR 

TEMP 

B7.713 

DELTA P 
2.050A 

ORFP 

53.631 

FLOW 

1989.0 

i 


CELL  TEMP  . =___8^586  . HEATER  TEMP  = 88.456 COOLER  TEMP  = 70.765 


NASA-LEWI S 


PRELIMINARY  DATA 


04/15/76 


C A DO El  I 


REC  04/15/76  23t07i40.65e 


FAC  SEX15 


PGM  C003 


RDG  3466 


LEANOUT  25  BTDC  1 C T flO  PEG  HUM  ^ 
ENGINE  TIMING  - 25.000  DEG. 


80  * I 1/2  T OPEN  MODE 


7.0000 


NO.  SCANS 


BAROMETRIC  PP ESSURE  = 29 . 100 


RATED  HP.=  160.00 


HC  RATIO*  2.1250 


COMB.  AIR 


TEMP 


PRESS 


CFM 


78.960 


29.093 


15.963 


DRY_FLDW_ 

'67.116 


VAPOR_FLOW_  PRESS  TOTAL 
T;2334  ~ 14^293 


COMB.  FUEL 


TEMP 

88.065 


PRESS 

5.7336 


DENSITY 

44.438 


TURBO  FLOW  FLOW  TRON 
8.6073  7.0957 


FPIP 

6.1686 


COOLING  AIR 


TEMP 


UDEL-HOOD  DEL -HOOD 


i I 


•* 

• 

83.003 

-0.047741 

0.83363 

( 

REL-HUM 

1 

83.668 

2 

66.114 

HUMIDITY 

128.64 

X 

t»  ■ 

ENG.  CONO.' 

F/A  DRY 

F/A  WFT 

EOU.  RAtIO  1 

t* 

\* 

0.10572 

0.10382 

1.5780 

( 

0* 

K 

WET  CORRECTION 

FACTOR  = 0.87884  EXHAUST  MOLE.  WT. 

•C 

4r 

MEASUREO  CONC. 

PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

CO  DRY 

1 

«r 

sr  , 

CORRECTED  CDNC 

42314. 

. TO  WET  BASIS 

4.6380 

10.315 
9.  06  51 

( 

K ' ' 

tc 

HC 

NOX 

1 

It 

IC 

EMISSION  RATE 
EMISSION  MASS/MODE 

1.7115 

0.028524 

0.00062181 

1.0364F-05 

(C 
•£  . 

EMISSION  MASS/RATEO  HP 
MOPE  EM  IS. /STD.  CYCLE  X 

0.00017828 

9.3830 

6.4772E-08 

0.0043181 

te 

CAL. FUEL  AIR  RATIO  * 0.10361 

MFAS.  FUFL  AIR  RATIO 

V 

CYL  TEMP  DEG.F 

CYL-1 

CYL-2 

CYL-3 

\ 

•t 

ti 

222.29 

245.47 

221.28 

u 

If 

EXT  G/‘.  TEMP  DEG.F  EXT-1 
1132.1 

EXT- 2 
885.23 

EXT-3 

-171.97 

) 

■ 

« '■ 

ENGINE  OIL 

EDILT 

STILT 

OILP 

1 

t< 

152.18 

274.83 

47.220 

u 

DYNO  COND. 

TOROUE 
-0 .0090008 

RPM 

611.01 

1 

r* 

INDUCTION  AIR 

lAIRTl 

1AIP.T2 

TAIRTl 

T 

78 .530 

78.9  60 

-22.059 

1 . 

ORIFICF  AIR 

TFMP 
BB  .371 

OELTAP 

1.3064 

ORFP 

52.744 

, 1 
. f 

I 

Cell  temp.  * 

85.592  _ 

HEATER  TEMP  =88.269 

FLOW 

0 .00000' 


REL-HUM 

83.668 


DEW-POINT 
7 3.593 


2.9541 


0.32055 


611.46 


RPM-2 

611.24 


TORQUE 

2.6253 


BHP_  _ 
0.'30564 


25.863 


FXHAUST  OENyiTV"*  0.066964  EXHAUST  FLOW  RATE  * 1126.& 


PER  CENT 
C02  DRY  _ 
6.1177  ■ 
5.3764 


02  DRY 
'3.8515' 
3.3048 


CO 


7.4147 
0. 12358 
0.00077236 
1.8390 


CYL-4 

235.18 


EXT-4 

628.01 


SEXT-1 

498.44 


SEXT-2 
497. 12 


HANIFOLO  PRESSURE  « 13.121 


CYL.BACK'PRESSURE  = 29.113 


75.135 


FLOW 

1600.4 


COOLER  TFMP  = 69.989 


o 


-MA5A^LEWIS_ 


PRFLTMTt^AP.Y  DATA 


-Q4/X6/16_ 


-I.£A^|nUT  ?5  BTOC  Tn  ci  flPP  Br 

— E.HgIMF_xiMivG  = ?s.nno 


.nfjGl. 


-£jDM..aiR- 


JM?80X  MO 

-MHiMmiiL-PRESiJiR_E_  =_2.9  .£10 


-JEjtlP 

78.863 


RFC  0»/16/7^  13?55;  19-?H<> 
■5-if.OOOO  NO.  SCAMP  = ■; 

S.AT ED  .»  160.00 


FAC  SEX  IS 


PGM  C003  RDG 


_£R£JSS,_ 

29.255 


HC  RATIQg  2.1250 


-CEtL 

190. 23 


_0.Rjr_EL  OH ^VAPOJ._FL.DH._  PR  E SS  TO TAl 

822-.20  14.170 


COMB.  FUEL 


14.711 


TEMP 

-89..53j1_ 


PRESS 

-i»-4764_ 


OEMS ITV 
-44.401 


TURBO  FLOW 
-70.873 


FLOW  TRON 
68.320. 


com  INF.  AfR 


FPIP 

_6,0888 


-1£EE_ 


BO. 293 


JJDEL-HDIIIL 

3.0521 


-DEL-HQQIL 

3.8393 


~ELOW.__ 

10054. 


_REL-HUM 

ai.156 


R el-hum 


_0EW-P0INT 

72.593 


1 

-Rl? 156 


2 

51.923 


HUM  to  ITT 

_.120.  6't 


f H20  VAPOR  CORPECTEO  HP 
_ 2-7703 127.18 


-Etfi.  cam. 


-£Z-A-  DfiY_ 


f^A.WEI- 


0.083094  0.  081686 


0"«f<fCTI  ON  FACTOR  = 0.83067  EXHAUST  mTl  E.  HT.  . 27. 436 ‘ 


" ^ 1 R - 2 TORQUE 

1.2«02  2437.1  2437.4  F59.69' 


BMP 


120.51 


J“£A_Sl)pJD_lLmUL._ 


-COPREFTEn  roMr.  to  wft  Pi’-cfE 


PART  PER  MILLION  WET 

-HC.  ,PP.M : Npx  . PPM  _ 

1852.5  338.36' 


EXHAUST  DENSITY  * 0.071040  EXHAUST  FLOW  RATr^^TFraT; 


. CD  . DRY 
8.4885 
-Z.i>5 12_ 


PER  CENT 
_C02  DRY 
9.8922 
-J-.^172 


_02.DRY 

6.081188 
_0,  Q.6744iL 


«'s 

OO 


EMISSION  RATE 
-£-M1.S5L0m__ma  SS/  modf 


EMISSION  mass/rated  HP 
MFpF  EMTS-i/STO.  CYCI  P T 


-MC 

0.  84693 

- a. 07 05.71. 


0.00044111 
-2i.216 


-Jinx  . 

0.51278 

Q.  3,4213 1 

0.00026707 
17,J.0_5_ 


cn 


65.  192 
.5,4327 
0.033954 
_80,  843- 


-L-L.EUEL  AI&._patip  = .0.  Q86423 M E A S t_EUEL.  A I R p AJ  1 0_=  _ 0,083094 


-CTL-LEMP-QEQJL. CYL-1 


-OlFF  MEAS.e  CAL.  F/A  PERCENT  « 4.007? 


349.91 


-CYL-2- 

378.51 


. CVL-3  .. 
404.61 


-C.VL-4 

411,02 


ext  f,as  temp  DEG.F  EXT-1 
. — — 455,20 


-ENOIi'E-DIl. 


-F'l  tLT 
186.02 


EXT-2 
. 1294.2 

.SPILT 

198.00 


EXT-3 

121.65 

OILP 

73.599 


EXT- 4 
1709.6 


SEXT-1 

1255.9 


SEXT-2 

.1252,5 


.manifold  PRE SSURE  »_27.826 


OYNP  CONO. 


^ Ifcif'UC.LlFN-AlB. 


TO ROUE 
251.75 

. lA  IRTl 
78.572 


RPM 

2350.4 

. lA  IRT2 

70.863 


.TA  IRTl 

-67.356 


CYL.BACK  PRESSURE  = 29.203 


. TAIP.T2 
76.718 


FPIF ICE.AIR 


TEMP 
. 80.806 


deltap' 

.1.0159 


OPFP. 

54.120 


FLOW 
. 1413.7 


O S 

0-9 

— . _ 

StHJ-  - 


...C  *^1  k .T  FM  P . = 0 8.334 


HEATFP  JF.MP  = 90,  530 


COOLER _TEMP_=  70.836 


16/76  1»;0 I; 27.825 


FAC  SEX15 


PGMC003 


FN'GtNE  TIHtvr.  = ?5. 


COM3.  FUEL 


PEL-HUM 


79.76« 

TEMP 

-9i.9a/L 


81.051 


JE/A  DRY__ 
0.087190 


fTRlC  PRES SURE  = 29.230 


RATED  HP.*  160.00 


—RELES.S. _CEM D RY-FL IIW _ .. JtAP 0 R_FLDH P R ESS  TOTAl 

29.222  112.88  A80.59  8.22AI  1A.486 

PRESS  DENSITY  TURBO  FLOW  FLOW  TRON  FPIP 

--5.39 14 44. 3 38 44. 1 65 41 .902 6.,  1158 

_UDEL-HQD13 DELrHOQD _fl.nw  RFL-HllM  DEW-POINT 

3.0164  3.8981  9938.7  77.056  71. 933 


55.616- 


-E/  A.  WET-,-. 
0.  085723 


humidity  * H20  VAPOR  CORRECTED  HP 
-.11 9.  79  2 , 73  Q 8 69.34  6 

--EQU.  .RAT-LQ_.  RPH-l-  RPH-2 TORQUE, 

1.3013  2350.4  2351..3  146.01 


HCRATIO*  2.1250 


WET  CnPPECTION  FACTOR  = 0.84427 


BHP 

65.344 


EXHAUST  H3LF.  WT.  = 27.124 


-MEASURIII 


PART  PER  MILLION  WET 
_HC-PP.H_ NOX  .PPM  _ 


2029. 0 


127.23 


. CO  ORY 
8. 8% 70 
.J...4693„ 


PER  CFNT 
C02  DRY  , 
9 .6366 
-8.-1.359  _ 


EXHAUST  OENSITV  = 0.070231 


,02  DRY 
0.13375 
_0. 112  92_ 


EXHAUST  FLOW  RATE  » 7556.1 


EMISSION  RATE 

-EMISSION MASS/MODF  _ _ 

EMISSION  MASS/RATEO  HP 
MODE  EMIS./STD.  CYCI  F t 


HC,-.  .,.-: NDX-,  CO  ..  _ 

0.55044  0.11441  40.977 

0.055044-  _ 0.311441  , 4.0977 

0.00034402  7.1508E-05  0.025611 

-13.106— 4,7612 60.  978  _ , 


;.AL  .EUEL_-AIiL-eAXIJl-^0..Q8,73?;6 MEAS.  FUEL  AIR  RATIO  = 0,087190  DIFF  MEAS.E  CAL.  F/A  PERCFNT  » 0.15655 


:yi.ieme-Deg.{ 


-EYl-1— 
322. 81 


EXT  GAS  TEMP  DEG.F  EXT-l 
—1055.4, 


-e;ng.i.ne..dil_ 


-EOILT— 

188.11 


— — CYl-2 
333.90 

" Exf-2” 

1348.5 

SniLT  , 
149.83 


CYL-3 

332.01 

'bxt-V 

-146.81 

OILP 

72.579 


-CYL-4 

327.83 

~EXT-4 

1512.7 


SEXT-1 

1098.1 


SEXT-2 

1098.5 


MANIFOLD  PRESSURE  =19.319 


DYNfl  GONO. 


INDUCT  ION  AIR 


0°!FICE  AIR 


TORQUE 

139.04 

lA  IPTl 
79.464 

TEMP 

,69.408 


RPM 

2301  .2 

lA  IRT2 
79.764 

deltaF 

2.0112 


TAIRTl 

-46.297 

“oRFo"  ‘ 

54.280 


CYL.BACK  PRESSURE—  29.296 


TAIRT2 

76.659 


FLOW 

1967.9 


CELL  TEMP.  = 89.111 


HEATER  TEMP  = 90.053 


COOLER  TEMP  = 71.460 


NASA-LFWtS 


. PRELIMINARY  pATA Q4/16/76  CADDFII RFC  04/1A/7S  l»i07i32.S4? 


PAC  SEX  15 PGM  C003  RPG  3»T0 


— LEA^'PUT..25  BTDC,-I.O  Cl — APP  8Q  PER H*JM»8QT  MfiDF  « ,nr>nn Nn  . SCAN*;  » ■» 

, £^C-1NE  TLMJNG  = Zg.QOO  — L.S DAEyDJlEIiUCL^EJS.SURE_=_2a^  RATED  HP.=  160.00 HC  RATIO  2.1250 


CQMR.  AIR 

TEMP 

_£R£1S. 

CEM 

_DRY_ELOW  VAPOR  FI  On 

PRESS  TOTAI 

tu 

80.020 

29.213 

213.12 

930.08' 

15.944 

14.840 

12 

COPfl.  FUEL 

TEMP 

91.A91 

PRESS 

5.4428 

DENSITY 

.44.350 

TURBO  FLOW 
aO.  4JL2 

FLOW  TRON 
77.  41  7 

FPIP 

6.0330 

: 

CnOLING  AIR 

• TFMP 

_iinEL-HQDD_ 

DEL-HOOD 

_FLOW 

RFL-HUM 

DEW-POINT 

IS 

t 82.521 

3.0858 

3.9734 

•10116. 

78.  41 5 

72.698 

■' 

P EL— HUM 

1 

78.A15 

2 

_38,252 

HUMIDITY 
. 120.00 

t H20  VAPOR 
2. 7556 

CORRECTED  HP  , 

152.88 

20 

ENG,  cnrp. 

E/A  DRY 

_JE/A_HET 

EQU.  RATIO 

-fiPM-l 

RPM-2 

TORQUE  BHP 

■ ' . , M 

JJ 

0.083236 

0.081833 

1.2423 

2700.3 

2700.8 

273.54  140.54 

WET  CORPECTinN 

FACTOR  » 0. 

83393  EXHAUST  MOLE.  WT. 

» 27.425 

EXHAUST  DENSITY  - 0.071011  EXHAUST 

FLOW  RATE  « 14412. 

<* 

— MEAjS-UREtLXCNIL^ 

- PART  PER 
H:.  ,PP.M 

MILLION  WET 

^NOX_PP.M 

_ CO  DRY 

PER  CENT 
C02  ORY 

02  DRY 

— CPPRECTEP  f.nNC. 

1643.2 

TO  WET  -BASIS 

154.48 

8.  1863 

_^.e2.&8 

10,056 

_at3o6.4 

0.049845 

0.041567 



M 

.HC.... 

-NDX  , 

_.co 

JJ 

U 

EMISSION  RATE 
'.EMISSt0^l  MASS/MPtiE 

0.85018 

J}.,.00425.Q5l_ 

0.26494 
.Q.00132.4.7_ 

71.432 
0^35716 

X 

EMISSION  MASS/RATEO  HP 
-MOrP  PMIS./STP.  CYC  IF  T 

2.6568E-05 

-1...3.983 

8.2793E-06 
A.!?.5i9  5 

0.  002232  2 
5.3149 

ii 

_XAL.EUEL  air  RATIO  = 0.065652 

HEAS.  FUEL  A I R _ RATI  Q. 

= 0.083236 

DI,FF  ME  AS 

• C.  CAL.  F/A  PERCENT  « 2.9025 

CVL  TFMP  DEG.F 

CYI-1 

-C.YL-2  . 

.—CYL-3 

CYl^-4 

•0 

400.82 

429.04 

396. 00 

410.80 

—— — - — ■ • ■ ■*  ■— 

CAI  UtG.P  EXT-l 

eXT-2 

1453.8  _ 

SniLT 

Exf-3 
-2A3.  71.  _ 

OUP  . 

EXT-4 

SEXT-l, 

SEXT-2 

1.306.7 

312 

- 

-EN.G.LNE..CJLL 

£01 LT 

^MANIFOLD  PRESSURE  = 28. 

- - 

M 

189.02 

210.46 

74.227 



DYNO  COND. 

TORQUE 
_„i79.48 

RPK 

2638.9 

CYL.BACK  PRESSURE  = 29. 

380 

“ 

, 

INnuCTIPN  AIR 

IAIPT1__ 

I AIRT? 

_.TA,IRT.L TAIRT2 

- - • 



79.711 

80. C20 

-130.22 

76.303 

■I  — 

'.’r  I r I Cc  AT  R 

TF  MR 

9.0,  167 



DELT AP 
2.  02  05 

ORFP 

_ 53.8  81  

FLOW 

.1,970,9 

f .TEMP,__= — ?_L«.A9l  HEATFP  T.E/£P.  = 89.804_ _ CDOLER  TEMP  = 70.712 


MASA-LEWIS  PRPLIMIMARY  DATA  OA/ 16/76  CADDEI!  RPC  OA/16/76  l4tll;Q5. 432  FAC  SEXtS PGM  C003  RDG  3471 


L FANOUT  ?5  BTOC 

CL  flPP  80  DEG  HUM^BOi! 

MODE  * 4.00C0 

NO.  SCANS  * 

ewGfNF  TIMING 

= 25.000 

DEG.  ' BAROMETRIC  PRESSURE  = 29.230 

1 RATED  HP^  160.00 

HC 

RATIO=  2.1250 

rpMH.  4TP 

TFMP 

PRFSS 

CFM 

DRY  FLOW 

/ 

VAPOR  FLO>L  PRESS  TOTAL 

83.566 

29.206 

189.97 

821»82 

14.10^/  14.708 

COMB.  FUFL 

TEMP 

92.T87 

PRESS 

5.5208 

DENSITY 

44.327 

TURBO  FLOW 
71.485 

FLOy/TRON  FPIP 

69i"256  6.0372 

roni  IMG  AIR 

TFMP 

UnEL-HPOD 

DFL-HOOD 

ELOW 

RFL-HUM  DEW-POINT 

82.908 

3,0496 

3.8854 

10050. 

76.442  72.473 

RFL-HUM 

1 

76  .AA2 

2 

39.038 

HUMIDI TY 
120. 16 

t H20  VAPOR  CORRECTED  HP 
2.75S2  126.72 

FNG.  roNn. 

F/A  DRY 

F/A  WFT 

_£QU.  RATIO 

/" 

! RPM-1 

RPM-2  TORQUE 

BHP 

i 

0.C8A271 

0.082849 

1.2578 

2431.7 

2431.0  258.89 

119.  87 

WET  CORRECTinN 

FACTOR  = 0. 

83419  EXHAUST  MOLF.  WT 

. = 27.345 

EXHAUST  DENSITY  = 0,070804 

EXHAUST  FLOW  RATE 

» 12784. 

MFASURFn  rONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

£0  DRY 

PER  CENT 
C.02:  DRY  . 

C2  DRY 

<S^ 

rnpRFf.TFn  rnwr. 

1853.3  325.69 

. TO  WET  BASIS  _ ^ 

8.6340 

.7.,202‘t 

9.8518 

8.2183 

0.091209 

0.076085 

HC 

...NOX.  .. 

CO.  . _ 

EMISSION  RATE 
FMi«;sfnM  MASsvMnnF 

0.85058 
0.  070882 

0.49549 

0.041291 

66.848 

5.5707.. 

EMISSION  MASS/ RAT  ED  HP 
MnOF  FMIS./STD.  CYCLE  % 

0.00044301 

23.316 

0.00025807  0.034817 

17.204  82  .897  . 

CAL. FUFL  AIR  RATIO  = 0. 086695  MEAS . FUEL  AIR  RATI 

0 = 0.084271 

DIFF  MEAS.t  CAL.  F/A 

PERCENT  * 

2.8757 

CY(  TFMP  OFG. F 

CYl-1 

CYL-2 

._CYL-3  . _ .. 

£Y.Lr4 

. 354.57 

383.67 

409.14 

414.43 

EXT  GAS  TEMP  DEG.F  EXT-l 
77  1.10 

EXT- 2 
1292.2 

EXT-3 

94.681 

EXT-4 
1765. 9 

SEXT-l  SEXT-2 

1261.0  1258.9 

FNGINF  OIL 

_EniLT 

SniLT  _ 

OILP 

MANIFOLD  PRESSURE  = 27.849 

189.37 

160.49 

72.911 

DYNfl  COND. 

TORQUE 
„ 250.12 

RPM 

. 2357.5. 

CYL.BACK  PRESSURE  = 29.477 

IMOUCTIPN  AIR 

lAIRTl  . 

I4IRT? 

TATRTl 

TAIRT2 

30.222 

80.566 

-52.248 

76. 197 

ORIFICE. AIR 

TEMP 

90.794 

OFLTAP 

2.0347 

ORFP 
54.2  75 

FLOW 

1976.3 

CEIL  TFMP.  = 

92.196  .. 

HEATER  temp  = 89.756 

COOLER 

TEMP  = 71.746 

OA/ 16/76 


o 


NflSA-LEWIS  PRELIM INARV  DATA 


CAODEI t REC  OA/16/76  IA;16:17.222 


EAC  SEX15 


PGM  C003  RDG  3472 




L FANOUT  25  a TDC 

TD  CL  APP  80 

DEG HUM=8Qg 

’ll 

lODE  = 5.0000 

• NO.  SCANS  = 5 

4 

ENGINE  TIMING  = 

DEG.’  BAROMETRIC  PRES5,UPE  = 29.230  RATFT  HP.  = lAD.nn  HD 

RATIO*  2.1250 

t 

CnMR.  AIR 

TFMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

ill 

81.518 

29.233 

112.48 

478‘.88 

8.2439  14.480 

■■■ 

COMB,  fuel 

TFMP 

94.394 

PRESS 

5.6208 

DENSITY 

44.276 

TURBO  FLOW 
44.033 

FLOW  TRON  FPIP 

41.764  6.0696 

CPOUNG  AIR 

TEMP 

UPELrHOILn_ 

DE.t-Hnno 

FLOW 

PEL-HUM  DEW-POINT 

'4 

83.357 

2.9915 

3.9532 

9942.4 

73.  166  72.093 

PEL-HUM 

1 

73.1Ff. 

2 

5S.263L 

HUMIDITY 
■ 120.50 

t H2D  VAPOR 
2 . 75  72 

CO'PRECTED  HP 
69. 234 

.0 

_E>iG.  CQNO. 

— F7A  m x 

e/a_.we:t 

_.E0U.  RATIO 

RPM-1  . . 

RPM-2  TORQUE  BHP 

0.087212 

0.085736 

1.3017 

2350*6 

2351.8  145.44  65.092 

WET  CORPECTION  FACT3P  = 0.84357  EXHAUST  MOLE.  WT. 

= 27.122 

EXHAUST  DENSITY  = 0.070227 

EXHAUST  FLOW  RATE  * 7531.2 

n 

JlEiVSLLREJI.!101£i_ 

PART  PEP  MILLION  WET 

Hi:..pP5! ,N0X_PP.M. 

QD  DRY 

PER  CENT 
C02  DRV 

02  DRY 

■ .^._ 

- 

CORRECTED  CnNC. 

1928  .8 

TO  WET  OASIS 

108.67 

8.8449 
7.,46  13 

9.7013 

8.1837 

0.  0882a'9 
0.074478 

_ 

JO 

■ . 

-HC : 

CO 

u 

EMISSION  RATE 
FMissrnN  MA«:<;/MnDF 

0.52149 
_Q.».052l99 

0.097392 
0.  0.0923.92 

40.796 
4. 0796 

, 

M 

EMISSION  MASS/RATFO  HP 
■MODE  EMI  S. /STD.  CVCLE  T 

0.00032593 
12.159. 

6. 087 OF- 05 
—9.058,0 

0.025497 
60., 708 

4 

_CAL..  FuEL_^lB,_EALin.  =.  0.,.08.73A2 M EAS....XUEL  . A I R R A T l.Q. 

.-=....0.087212  _ 

DIFF_HEAS.C  cal.  F/A  PERCENT  = 

0,14933 

1 

XVL.  TEMP  OEG.F 

CVL-J. 

_XYL-2 

„CYL-3_ 

GYL-4 

» 

337.45 

355.99 

355.64 

362.  84 

EXT  GAS  TEMP  DEG.F  FXT-l 

,1^86.3  : 

EXT- 2 
_ 1349. 4 

FXT-3 

88.302 

EXT-4 
1601. 5 

SEXT-1  SEXT-2 

1143.2  1144.9 

“ 

ENGINE  nil 

_E0ILT 

SPILT  „ 

niLP 

MANIFOLD  PRESSURE  = 19.328 

“ 

188.27 

201.92 

72.479 

DYND  CONO. 

TORQUE 

151.20 

RPM 

2314  .5 

CYL.BACK  PRESSURE  = 29.271 

- 

— 

INDUCT IPN  AIR 

_ 14 IPTl 
81.192 

IAIPT2 

81.518 

. TAIRTl  TAIPT? 

-56.212  76.354 

■ 



- 

__  .. 

ORIFICE  *AIR 

TFMP 

_9l.^3.9 

DELTAP 

2.9917 

nRF? 

54.205 

FLOW 

2368.8 

— 

CEIL,  temp,  . = 9.2 

•570 

HEATER  TEMP 

=89.673 

COOLER 

TEMP, = 71.229 

V-7 


^‘flSA-LEWlS  PPFLT~-<INARY  DATA OA/16/76  CADDFII 


RFC  04/16/76  I4t25;05.83» 


FAC  SEX  15 


PGM  C003 


RDG  3473 


I FANOUT  75  BTDC  TO  CL  APP  60  DEG* HIIMsBOg, 


HOPE  ^ 3.0000 


NO.  SCANS  = 5 


FMGINF  TIMING,  x 75.300 


rOMB.  A1R_ 


_I£MP 

78  .881 


PEG.  • 

P-RFSiL_ 

29,242 


RAROMETTIC  PRESSURE  = 29,23Q_ 


RATF3  HP.=  160.00 


HC  RATIO*  2.12 50_ 


_C£iL 


212.78 


DRY  FLOW 
928.67 


VAPOR  FLOW PRESS  TOTAL 


16.  136 


14. 843 


CO"n.  FUEL 


TEMP 

_91,.125_ 


PRESS 

.5.4523.- 


DENSI TV 

: 44. 3.^0 


TURBO  FLOW  FLOW  TRON  FPIP 
J79,  3,1 1 __75.  42X 6-.Ji5i4- 


COPLING  AIR 


_TE-WP  _ 
81 .844 


uoel.-hpco. 

3.0117 


.PELr-^OTlD, 

3.8923 


_FLOW, 

•9980.0 


_REL-HUH. 

82.473 


DEW-POINT 

73.089 


PEL -HUM 


J 

V 

■'J 


FMQ.  rONP. 


_82.471_ 
.F/-A  nE.Y_ 


0.081204 


_--40.4  86.„. 

F/A  WE.T._ 
0.079817 


HUMIDITY 
_ 121.63 


* H20  VAPOR  COPPECTEO  HP 
2.7924  ,152.  31  : 


1.2120 


WET  CORPECTION  factor  = 0.83115 


PART  PER  MILLION  WFT 
M,EA5Ua£D_C0UC-.. HC  . PP-M .N0X.-PPJ1_ 


1535.6 

rnpp.ECTEn  conc.  tp  wft  basis 


166.26 


JCQ  DRY- 
7.5209 
_6-,251CL 


EMISSION  RATE 
FMTSSION  HASS/MaP  E . 


"emission  maSS/RATEO  HP 
MOPF  FMlC./STn.  r.VCLE  T 


...HC, 

0.78759 

_0.0Q3938Q,_. 

2.4612F-05 
_,1.2954 


-NOX 

0.28266 

_^0,3014U-3_ 

8.9332E-06 

_0.58fi.BJ 


RPM-1 

2696.8 

2697. 8 

1 Lmwuc 

273.43 

140.40 

= 27.585 

EXHAUST 

DENSITY  * 

0.071423 

EXHAUST  FLOW  RATE  ■ 14287. 

PER  GENT 

07  n«v 

10.451 

0.031183 
A.  A 7«;qi  n 

• 

'50 

64.838" 

0.32419 

. 

0.002626^ 
_4.8242- 


CAL.FIIEI  AIR  RATIO  ,^.0.08395,7. 
C YL  JF^P  DEG.F  Cy L-,L 


MFAS.  FUEL  ;A,I  R RATIO  = 0.OB12O4. niFF  HEAS.C  CAL.  F/A  PERCENT  » 3.3,?08_ 


409.53 


CYL-2 

437.30 


-CYL-3 
404. 21 


CYL-4 

"421.38 


EXT  GAS  TEMP  DEG.F  EXT-l 
1252.8, 


FNOINE  OIL 


.EOILT— 

189.46 


EXT-2 

_1467.4 

.SO  ILT  _ 
214.40 


EXT -3 
107.  85. 

OILP 

73.523 


EXT -4 
1692.7 


SEXT-1 

1340.6 


SEXT-2 

1337.0 


MAN  I FOL  P._  PRESSURE  = 28.390 


DYNO  corip. 


I NniCTi  rN  AI  R 


TORQUE 

„27fi.22- 

lAIPTl 

78.572 


RPM 

2611,0.- 

I A I RT2  - 
70. 881 


CYL. RACK  PRESSURE  = 29.379 


TAIRTl. 

-41.332 


TAIRT2 

76.060 


ORIFICE  AIR 


TRMp 

89.739 


PELT AP 
2.0552, 


PRFP  . 
53.258 


FLPW 

1987.5 


CFLL  TFNP.  = -.92  .231 


HEATER  TEMP  = 91.13  8 


CnOlEf.:  TEMP  = 71.  086. 


it--' 


REC  04/16/76  1 : 29  t 2 1 .668 


FAC  SEX15 


PGM  C003 


RDG  3474 


FNGlNe  TtM 
rn^P.  AIR 


COMB.  FUFL 


B EL-HUH 


29. 230 


RAT.EP  HP.=»  160,03 


HC  RATIO*  2 . 1 2 50„ 


TEMP 

79.720 


-jsm 

82.293 


0.081405 


_ERJES5_ 

29.172 

PRESS 
J5 . 5 2 17_ 


CEM 

187.45 

DENS ITY 
94.335__ 


DRY  FLOW VAPOR  FLOH PRESS  TOTAL 

811.-47  l’4.092  14.721 


TURBO  FLOW  FLOW  IRON 
6 7.  8 57 65.  05  8 


.DDE  L rUQIlQ OEL.-H  aaO. 

3.0504  3.9219 

~Z  ' HU  MID  I TY 

_42.I0.6 121.  56 — 


_EU0W  __ 
10051. 


_EEI--HUM_ 
79. 550 


FPIP 

.6  •,0216^ 

DEW-POINT 

72.833 


X H2D  VAPDR  CORRECTED  HP 
_2.7914 125.39  


J^/A  WFT_. 
0.080015 


EOU.  RATIQ-_RPH-l  — .-RP^-2  XORijyi, 

1.2150  2428.3  2420.1  255.63 


BHP 

118.65 


WFT  CORRECTION  FACTOR  = 0.83211  EXHAUST  MOLE.  WT.  = 27.559 


PART  PER  MILLION  WET 

vfasubfd  roNC.  hc . p pm NOX _P pm  , . 

1738.2  435.76 

rORRFCTFO  CONC.  TO  WET  BASIS 


EMISSION  RATE 

EM  1 SSLO^ StA  SS/.MQDE 

EMISSinw  MASS/RATEO  HP 
MonF  FMIR./STn.  CYCLE  R 


HC  

0.77943 

_i):.  064952 

0. 00040595 
_21.-366 


_C0.-DRY. 

7. 5542 

_6._28  60 

_M0X  

0.64920 

_ 0.054100 

0.00033B13 
_22.  5.42 


PER  CENT 
_C02  DRY_ 
10.474 
8.7155 


EXHAUST  DENSITY  = 0.071382  EXHAUST  FLOW  RATE  * 12490. 


D2  DR''„ 
0.091989 
_0. 076545. 


57.003 
4.7502_ 
0.029689 
_ 70. 488 


CAt  .FUFl  AIR  RATIO  = 0.083867 ME  A S,_FUFL  . AI  R RAT1Q_5..0. 081405 P 1 F.E.JlE.AS.a&_CAL  . F/A  PEPCENI..^_3.0247 


JLYL.  IEME_QEiI.E- 


JLYL-l_ 

359.74 


EXT  GAS  TEMP  DEG.F  EXT-1 
1626.6 


ENGINE  PIL 


DYNO  COND. 


i,NnucTir',M-ALP_ 


ORIFICE  AIR 


.£3TLT__ 

188.76 

TnPOuY" 

.24  0.  27 

. lA  IRTI 
79.367 


_CY.L-2  . 
383. 05 

~ixT-2’~ 

.1306.3 

_ sniLT  _ 
250. 79 

~"rpm 
. 2366.5, 

1 A 1 RT  ? 
79.720 


.cTL-a 

41 1. 54 

EXT-i~ 

342.32 

OILP  ... 
72,783 


_CYL-4 

4i4.18 

“ext^~4 

1881.7 


SEXT-1 

1283.0. 


SEXT-2 

1281.8 


MAN  I.FOL.IL_PRE  SSURE  = 27.727 


“CYL.BACK  PRESSURE  = 29.'465 


TAIRTI 

-78.218 


TATRT2 

76.149 

_.l9b.6  .4  . 


NaSA-LE>:iS PPELlMlNAi^Y 

DATA  04/16/76  CAODEII  PEC  04/16/76  14:32 

: 49. 665 

FAC 

SEX15 

PGM  C003 

RDG  3475 

i 

lEANOUT  25  RTOC 

TO  CL  APP 

60  OEG. HUH= 

80? 

MODE  = 5.0000 

NO.  SCANS  » 5 

FNGTNE  TIMING  = 

25.000 

OFG-  ■ ' BAROMETRIC  PRESSURE  = 29.230  RATED 

HP.x  160.00 

HC 

RATIO-  2. 

1250 

, 

rr«a.  air 

TFMP 

PRESS 

CFM 

DRY  Flow 

VAPOR  FLOW 

PRESS  TOTAL 

* 

80.610 

29.227 

113.09 

481^68 

8.1581 

14.484 

11 

Cfii'B.  RiFL 

TEMP 

R4.06<> 

PRESS 

5.6640 

DENSITY 

44.284 

TURBO  FLOW 
43.102 

FLOW  TRON 
40.744 

FPIP 

6.1044 

*4 

Cnni  !NG  AIR 

TEMP 

UOEL-HOOn 

DEL-H03D 

FLOW 

PEL-HUM 

DEW-POINT 

j 

82.AR5 

2.9740 

3.7611 

9909.9 

74. 195 

71.  633 

( 

P EL-HUM 

1 

74.195 

2 

73.827 

HUMIDITY 

118.56 

X H20  VAPOR  CORRECTED  HP 
2.7225  68.758 

• 

* 

FNG.  rOMD. 

F/A  DRY 

F/A  WET 

EQU.  RATIO 

RPM-1 

PPM-2 

TOPOUE 

BMP 

0.084583 

0.083179 

1.2625 

2357.4 

2357.0 

144.23 

64.739 

WET  CHRP ECT ION  FACTOR  = 0. 

84070  EXHAUST  MOLE.  WT 

. = 27.321 

EXHAUST  DENSITY  * 0.070741 

EXHAUST  FLOW  RATE 

■ T500.3 

MFAS..RFP  rnNr. 

P^lRT  PER 
_HC  PPM 

MTLLI  ON  WET 
NOX.  PP.’l 

. CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

>v/ 

.1 

CnRRFCTFO  CnNC. 

1857.6  143.84 

TO  WET  BASIS  _ . 

8.0644 
6_.77  97 

10.192 
3 .5684 

0. 10463 
0.087963 

C> 

n 

i 

HC 

. NOX  _ CO  _ 

EMISSION  rate 

Ell  liSlONM  ASS/M 

HUE 

0.50017 

O.O50017, 

3.12839 
. 0.012839 

36 .917 
_ 3.6917 

- 

EMISSION  MA5S/P,ATFD  HP 
‘inOE  EMI  S./STO.  CYCLE  3! 

3.00031261 

I6._453 

8.0241E-05  0.023073 

5.3494  54.936 

CAL.FdFL  AiP  RATIO  = 0.Q851A3  NFAS.  FUEL  AIR  RATIO  = O.C8't588 

DIFF  MEAS 

. e CAL.  F/A  PERCENT  ^ 

= 0.65708 

< 

CXL,XEME..OEC,»P 

CYLtl  - 

..  „CYL-2  . - 

.CYL-3  , 

CYL-9  . _ 

332.34 

344.23 

345.79 

344.  94 

EXT  GAS  TEMP  OEG 

.F  EXT-1 
1922.9 

EXT- 2 
1365.6 

EXT-3 
337. 69 

FXT-4 
1665.  6 

SEXT-l 

1145.4 

SEXT-2 

1147.2 

-4 

._&NSLNE„i!ik  

EOILT 

SOILT 

OlLP 

MANIFOLD  PRESSURE  = 19. 

415 

187.82 

204.58 

72.287 

.. 

OYNO  COND. 

TORQUE 

193.36. 

RPM 

2296.1  „„ 

CYL.DACK  PRESSURE  = 29. 

230 

IMf'UCTIDM  AIR 

..lAIRTl 

1AIPT2  . 

TAIRTl  . 

TA1RT2 

80.302 

80.610 

-42.452 

76.493 

- 

ORIFICE  AIR 

TE'^P 

91.212 

DELTAP 
1. 9985 

ORFP 

56.487 

FLOW 

1958.8 

CELL  TF*'P.  = . 9? 

.370 

HEATER  TEMP  = 93.274 

COOLER 

TEMP  = 73. 

902 __ 

I 


NASA-LEWIS  PRFLtMINARY  DATA 


-L£A^!^UT  2?  btV<C TO  CL  app  eo  DEG. 


04/16/76  CADDEII 


jmjL 


REC  04/16/76  14i38;47.496 
3.0000 NO.  SCAMS  - S 


FAC  SEX15 


PGM  C003 


ROG  3476 


ENGINE  TIMIMG  = ?S.nno 


DEG. 


BAROMETRIC  PRESSC^E  = 29.230 


RATED  HP.=  160.00 


HC  RATIO*  2.1250 


CPMR.  ATP 


TEMP 


80.857 


-P.BESS,. 


29.196 


-CLEM- 


213.09 


^'f^LELOH. yAPDR_FLQW  PRESS  TOTAI 


« 29c47 


16. 395 


14. 840 


CDMA.  EL' El, 


TEMP 


PRESS 

_5..4638_ 


DENSITY 

-44.30,5_ 


TURBO  FLOW  FLOW  TRON  FPIP 

,J0.,49.1 ZT,  414 6.  0372 


CDPLING  AIR 


TEMP 


83.875 


-UDELtHOOIL 

3.0604 


-DEI^-HDEHl. 

3.8782 


FLOW 

10069. 


_RFL-HUM_ 

78.448 


DEW-POINT 
7 3.  523 


P.  El -HUH 


1 

-7Q.4M_ 


-riia.iOZ. 


HUMIOITY  % H20  VAPOR  CORRECTED  HP 
-.123.48 _2.8354 153.  36 


-E/a  pry 


0.083288 


-E/A  WET 
0.081844 


-EQU,.  RA1LG_BPM-1 
1.2431  2701.6 


RPM-2 

2701.8 


_TORQUE_ 
273. 59 


BHP 


140. 74 


WET  CORRECTION  FACTOR  = 0.84033 


EXHAUST  MOLE.  WT.  = 27.421 


EXHAUST  DENSITY  * 0.071001  EXHAUST  FLOW  RATE  » 14412. 


_.-NEASUR£rL.CDlL£L.. 


PART  PER  MILLION  WET  

-HC  PPM  .NOX.  PPW.^ CO- ORY_‘ 

1535.2  190.93  7.4413 

-£GRRECTED..CaNC.  TP  WET  BASIS ^ 6.2532 


PER  CENT 
.CQ2  DRY  _ 
10.  563 
-5j876  8_ 


„02  DRY. 

0.068367 
-0 .05745JL 


EMISSION  RATE 
EMISSIOM  MAS S/MQPE 


,HC_ 


NDX 


-CO 


EMISSION  MASS/RATED  HP 
PQOE  EMrs./STn.  rvriF  ^ 


0.79429  0.32745  65.429 

_P.00397L4 .0,0016323 0.32714  _ 

2.4821E-05  1.0233E-05  0.0020446 

-JL.  3.Qj&4 0.68220  4 .8682  


-C  At,  FUEL  AIR  £-AT|0  = 0 .083523 _Mf  AS_.,_EUE.L  _AIR  .RA.TIQ  =..0,  083288 OlFF  MEAS.E  CAL.  F/A  PERCENT  « 0.28261 


-ILYL-IFM£_riCL.F CYL-1 


409.03 


-CYL-2.. 

427.69 


-CYL-3  . 
404.98 


.271-4 
417.  67 


ENGINE  OIL 


DYNO  COND. 


F EXT-1 
—422 .61 

EXT-2 

__-l468.5 

EXT-3 

124.  87.  .. 

EXT-4 

__1797.9  _ 

EniLT 

SOILT 

qiLP, 

73.419 

MANIFOLD 

189.52 

219.09 

TOPOUE 

KPH 

CYL.BACK 

SEXT-1 

1330.9 


SEXT-2 

1326.5 


INnUCTlON  AIR 


—274,6  3- 

-.  lA  IRTl 
BO .5  13 


2639,9. 

JAIHT2 

80.857 


29.406 


TAIRTI. 

-72.176 


TAIRT2 
76. 167 


nPIFICB  AIR 


CH  L TEMP.  = 94.203 


TE  N P 
.91 .395 


DELTA P 
2.0313 


ORFP 
51.3  65 


FLOW 

.1973.6 


HEATER  temp  = 89.777_ 


.COOLER  TFMP  = 71.755 


NASfl-LEWl! 


PPFLlMtNARY  DATA 


14/lfe/76  CAODPTI 


RFC  04/M./76  14541:41.951 


FAC  SEXlb 


PGM  C003 


ROG  3477 


FMGIME 


CC*<“.  FUEL 


RFL-'^UM 


80.337 


83.084 


_.8£L.39i; — 

_E/jv.DR..Y- 

0.081040 


RARnwFniC  PR FSSURE  = 29.230 RAIf 0 HP.=  160.01. 


_&&£SJS_ 

2R.234 

PRESS 

_5.J!938_ 


CFM 

130.30 

DENSITY 
_44,3li 


ORY  F LOW, yAPOR_FLOH P.I^ESS  ..TOTAL. 

812.79  14.602  14.689 

TURBO  FLOW  fUow  TRON  FPIP 

67 . 824 65._865> ^0825 


jifiFi  -HOOD  OE  L-H  QQP- 

3.0322  3.8270 


_FtnH  — 

10017. 


.PEL-HUM.. 

80.396 


DEW-POINT 

73I748 


_5,4.425- 


HUMIDITY  T H20  VAPOR  CORRECTED  HP 
„ 128.75 2.8877  _ 126.65. 


HC  RATIO*  2.1253 


.£/A..WEI__ 

0.079610 


E QU...  RATm_P  PM-l  - 
1.2095  2427.7 


.RPM-2 
242  8.9 


^TORQUE. 

258.88 


BHP 

119.67 


WET  CDRRECTION  FACTOR  =0.82752 


EXHAUST  MOLE.  WT.  =27.598 


EXHAUST  DENSITY  = 0.071457  EXHAUST  FLOW  RATE  « 12500, 


M FA  SUP  ED  CPNC 


PART  PER  MILLION  WET 

.HO  .PRM. NO X .PPM  .. 

''i740.2  436.90 


CQ  DRY. 
7.7640 
_6..f*.249_ 


PER  CENT 
C02  ORY._ 
10.441 
_8,6405 


02  ORY 

0,090549 

0.074931. 


F MISSION  RATF 

FN  ISS-lQti MA.SJSZ!JODE 

FMISSION  MASS/RATEO  HP 
MOOF  CM!  S. /STD.  CYCLE 


’ CA 1.  .FUEL  A1R_J 

' CVt  TFMP  DPr,.I 


_C.XL-0_ 

363.60 


FXT  GAS  TEMP  DEG.F  FXT-1 
909.49 


...Q1L_„ 


DYNO  COND. 


I,NDt;C:TirN_ALa_.. 


PRIFICF  AIR 


.,ECILX„ 

188.99 

torque 

.263.49 
I AIRTl 

79.993 

~T  F 

92.344 


CELL  Tf>‘P,_r 93.  682 


...NOX .CO  . ; 

”b.7~B094  0.64993  58.309 

_0,  065079. . . 0.054161  4.8591 

0.00040674  0.00G33R50  0.030369 

21.407 .72.,3.Q8._ 


mfas..„.f.uel  a ir  RATirL,,=„o. 081040 _,diff_mea^.^j;al.  f/a  percent  = 4.»gQ<^ 


___CYL-Z..^ __.CYL-3 

390.94  410. 55 

iTf^i  ext-T” 

1306.4  402.78 

_ SOI  LT OILP  . 

215.2B  72.807 

RPM 

.2363.6 „ 

lA  IRT2  _ . . .TAIRTL 
80.337  -32.022 


-CYLr4  . 
414.74 

~Ejrf-4 

185  4.  6 


SEXT-l 

1279.0 


SEXT-2 

1277.0 


DELTAP 
3. 0082. 


ORFP 

51.405 


MANIFOLD  PRESSURE  = 27.655. 


CYlIbaCK.  PRESSUR"e'=  29.389 


TAIRT2 

76.022 

^FLPW 

2373.6 


HEATER  .TEMP  = 92  .678 


COOLER  TEMP..r..,73*Q8L, 


PGW  C003 


ROG  3+78 


^ASA-LFWIS  PI 

RFl  IM  INARY  f 

1ATA  04/16/76  CADDEn  ..  REC  04 

NO.  SCANS  * 5 

• 1 FAA'CUJT  25  RTDC 

TO  Cl  APP 

r>cr  nAonMFTJir  PRESSURE  * 29.23.0  RATED  HP. » 160. 00_ 

HC 

RATIO*  2.1250 

- 

— 

FNGINE  rrMING  = 

25. 3 Q.Q 

DPY  FLOW 

VAPOR  FLOW  PRE53-  TOTAL 

. . — — - 

. 

• rnMB.  AIR 

TEMP 

78.589 



29.235 

113.10 

481.82 

8.3712  14.485 

.. 

’ cm' 8.  FUEL 

TFMP 

PRESS 

DENSITY 

TURBO  FLOW 
42.._e.6.8 

FLOW 

FLOW  TRON  FPIP 

40.810  5.1155 

____  ■ . 

— 

■i 

92  .3.9.6, 

5 • fiUzA — 

nc  1 .k4nnn 

PFI-HUM  DEW-POINT 

■■ 

COCimG-AlB 

TEMP 

80.619 

__UOc  Lrn'iUU — 

2.9508 

3.7213 

9866.4 

ei.270  72.368 

RFL-HU" 

1 

2 

HUMIDITY  r 

121.62  .. 

i'  H20  VAPOR 
2.7927 

CnRHECT6D  HP 

■ 

81.270.- 

73.405  ..  _ . 

- 

_Equ.  RATLQ- 

RPM-1  . 
2357. 0 

BHP 

. . .. 

" FNG.  COMD. 

F/A  r)RY_ 

F/A  WFT 

2356.7  147.91 

56.336 

0.084699 

0.083253 

1.2542 

"ijijTp  s 

'•  W FT  CORRECT  nA' 

FACnR.‘=  0. 

84010  EXHAUST  MOLE.  HT. 

= 27.313 

EXHAUST  DENSITY  « 0.070/19 

cXHAUSi  rLUif 

PART  PER 

M ILL! ON  WET 

Cn  DRY.  , 

PER  CENT 
C.n2  ORY  „ 
10.229 
8.5932  . 

P2 

►'EA.SUREO  Cn'ic.,.. 

HC  PP“ 

Nnx  PPM 

0.099250' 

0.083379 

It 

1869.5  142.38 

U«  OH  7H 
(^,7^45 



— 

— .. 

CPBP.FCTFn  COMC. 

n 

1-3 

HC  

NDX 

CO 

37.039 
3.7039  _ 
C. 023149 
55.118  _ 



' 

' F MISSION  RATF 

0.50394 

0.12722 

0.012722. 

. - 

" FMISSIPN  MASS/MODF  . 

0.050394 

...  . • 

'*  EMISSION  MASS/P.ATEO  hr 

“ Monp  FMIS. /STO.  CYCLE.  1 

0.00031496 
16.577 

7.9515F-05 
5.3  01.0 

. ■ . - ..  — 

— 

— 

CAl  fFllPt  MR  PATIO  = O.J85I6:9  , ,.„M  EAS.;?,  f UgL  AIR  RA_Tin 


0.08A699  JjIFF  MFAS»C  CAL»  F/A  PERCENT 0.54327 


CYt  TEMP  OEG.F. 

£ YLr  1 _ - 

CYL-2 

CYL-3 

CYL-4 
349. 15 

333.57 

345.57 

347.09 

^ » ..  . - . ..  . 

FXT  GAS  TEMP  DEG. 

F FXT-1 
_728.40 

F.XT-2 

1367.4 

EXT-3 

298.69 

CXT-4 

1720.6 

SEXT^l 
1148. 1 

ENGINE  01.L.  . 

EOUT  _ 

SniLT  . 

01  LP 

MAMIFOLO 

PRESSURE 

189.18 

158.86 

72.499 

CYL.BACK 

DY'D  COND. 

TOROUe 
140.70  , 

RPM 

2306.9 

II'.nilCTTOM  AIR  ._ 

lA I BTl 
7.8.236 

IAIRT2. 

78.5P9 

TAIRTl  „ 
-4.1260 

TAIRT2 

76.084 

FLOW 

2383.8 

- .■ 

PRIFICF  A,1P, 

T.CMp 

_.39.390 

OELTAP 

3.0186 

ORFP 

53.240 

- : - - 

CFLL  TF'-'O.  = .91 

.160 

heater 

TEMP  = 03.226 

Cflni  ER  TFMP 

SEXT-2 

1150.0 


29.216 


72.396 


NOSA-tFWtS  . PPEUyiM&q.Y. -laiA  05/05/76  CACIPFI  I RFC  04/15/76  I4;55.i  15.476  FAC  SEX15  POM  C003  RDG  3479 


LEANntiT  ?5  nine 

TO  CL  APR 

80  DEG.  HU«s 

SO?  MODE  = 3.0000 

NO.  SCANS  » 5 

F^'rI^lr  TtRI^•^,  = 

25.000 

CFG.  ' PAROMET2IC  PRESSURE  29.230  RATED 

HP.=  160.00 

HC 

PATIO*  2.1250 

CPMP.  MO 

PRESS 

CFM 

PRY  FLOW 

VAPOR  FLOW 

PRFSS  TOTAL 

79  .437 

29.245 

212. 7? 

92B.-62 

m^mn 

COMP..  fiTfl 

TF*'P 
92 .849 

PRESS 

5.4746 

DENSITY 

44.316 

TURBO  ELOW 
75.3  53 

FLOW  IRON 
72  . 9 82 

FPIP 

6.0102 

COOLT^G  A IP 

TF*'P 

UOEL-Hnno 

nEl-HPOP 

FLOW 

REL-HUM 

DEW-POINT 

P7 .600 

3.103P 

4.00  16 

10149. 

80.  396 

72.873 

RFl-HUR 

I 

80.396 

2 

-60.390 

HUMIDITY 

120.77 

S H20  VAPOP  CPPPFCTFD  HP 
2.7734  153.77 

FA.""-.  fOr’D. 

F/A  PRY 

F/A  WET 

EOU.  RATIO 

PPM-l 

PPM-2 

TORQUE 

BHP 

0.073592 

0.077259 

1. 1730 

2703.2 

2705,2 

275.35 

141.72 

WFT  CnppFfTinN  FACTHr  = o. 

83215  EXHAUST  HOLE.  WT. 

= 27.794 

EXHAUST  DENSITY  = 0.071965 

EXHAUST  FLOW  RATE 

» 14140. 

KEASUPEO  COf'C. 

PART  PEP. 
h:,  ppm 

MILL  I PM  WFT 
NOX  PPM 

CP  ORY 

PFP  CFNT 
C02  nny 

n?  DRY 

o 

ri^RkFC  TEH  CONC. 

1414.3  306.82 

TO  WFT  P.ASIS 

6.2603 

5.2095 

U.276 

9.3829 

0.075207 

0.062584 

~c 

HC 

NPX 

cn 

FF'ISSIf'A'  RATE 
EMISSinr;  MASS/Mr'OF 

0.VI798 

0.0035899 

0.51629 

0.0075815 

53.481 
C. 26740 

•^MlSSinv  VARS/PATEn  HO 
vnnf-  F*'IS. /STD.  Cvr.lE  * 

2.24  37E-C5 
1.1809 

1 .6134F-05 
1 .0756 

0.001 6713 
3.9792 

FAI  .FUEL  ATP  PATtP  ■ 0.080566  WEAS,  FUEL  AIR  PATIO 

= 0.078592 

01 FF  MFAS 

.6  CAL.  F/A  1 

PERCENT  = 

2.5117 

r YL  TF'^P  OFG.r 

CYl-l 

CYI  -? 

CYI. -3 

CYL-4 

412.95 

430.60 

414.65 

425.23 

FXT  r.A$  TF-P  PEG 

.F  T XT-  l 
1473.3 

FXT-2 

1480.1 

EXT-3 

229.31 

FXT -4 
1 872.8 

SFXT- 1 
1354.6 

SEXT-2 

1349.6 

FA'GINP  OIL 

E"ILT 

SORT 

niLP 

HANlFniD  PRESSURE  = 28. 

343 

188. 21 

153. 82 

73.795 

nVA'D  COA'O. 

TPPQMP 

279.51 

RPM 

2633. R 

fYl  .BACK  PP.FSSURF  = 29. 

454 

TA'PICTir''  AIR 

moTi 

IAIPT2 

TAIRTI 

TA  IRT7 

• 

79.093 

79.437 

-63.935 

75.857 

PKIPICP  AIR 

P.ELTAP 
0.  06CP06 

ORFP 

53.304 

El  nw 
237.76 

CELL  TF.>'P.  = 93 

DBHI 

HFATFP  TFMP 

= 9o.iei 

COPIER 

TFf'P  = 72. 

281 

MASA-I  FWIS  PBELWIMARY.-DA-I-A-  05/05/76  CAOnfTir  RFC 

06/16/76  16:5.7..:  57. 206 

FAC 

SEX15 

PGM  C003 

RDG  3680 

LFAVPUT  25  BTOC 

TO  CL  APP 

80  DEG.  HUM= 

: 80?  MODE  = 6.0000 

NO.  SCANS  » 5 

FNCIME  TIHIMG  = 

?5.000 

PFG.  ' PAROMFTUC  PPFSSIIRF  ■=  29. 

230  RATED  HP.  = 160.00 

HC 

RAT  10=  2 

.1250 

r.nwP.  AIR 

TEUP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW  PRFSS  TOTAL 

79.817 

29.232 

180.60 

015. -81 

1A.196  H.7l$ 

COVP.  FUFL 

TFPP 
PI. 691 

PRESS 

5.5136 

DENSITY 

66.299 

TURRO  FLOW 
66.  966 

FLOW  TRON  FpTP 

63.672  6.0609 

COOLING  A IP 

: ' TEMP 

UDFL-HOOD 

OEL-Honn 

Flow 

REI-HUM  DEW-POINT 

8?. 556 

3.0996 

3.9377 

10161. 

79.61 7 72.87ft 

PFL-HIIM 

1 

79.617 

2 

36.738 

HUN  I D I TV 
121. 80 

? H?n  VAPOR 
2.7970 

COPPPCTEP  HP 
127.81 

FMG.  rnro. 

F/A  ORY 

F/A  WFT 

FOU.  RATIO 

RPM-l 

RPM-2  TOPOUF 

8HP 

0.G78O66 

0.076711 

1. 1669 

2635.3 

?635. 6 260. Sft 

120. 

WFT  CORRFCTIOM  factor  = 0. 

82735  EXHAUST  MOLF.  WT. 

= 27.838 

EXHAUST  DENSITY  = 0.072079 

FL'nWIUTE  " 

« 12398. 

PFASIIREP  FONC. 

PART  PEP 
h:  ppm 

MILLION  WFT 
NOX  PPM 

Cn  DRY 

PER  CFNT 
cn?  PRY 

02  ORY 

CfPPFCTPn  CONC. 

1615.6  665.08 

TO  WET  RAS IS 

6.  56  90 
5.6183 

1 1.123 
9.2025 

0.12521 
0. 10359 

HE 

MOX 

CO 

FMIASICA'  PATF 
FMISFIor'  MAS<|/.MPnE 

^>0.71911 
0.  059926 

0.95179 

0.07°316 

68.773 
6 .0666 

FMIFSir”"  MAS5/PSTF0  H" 
POOF  FMIS./STP.  CYCLF  •» 

0.00037656 
19  .71? 

0.00069572 

■>.1.068 

0.025607 

60.682 

rAL.FllFl  AIR  PATIO  « 0.081  165  WPAR.  FUFL  AIR  PATIO 

* 0.0780A6 

PIFF  MEAS.C  CAL.  F/A 

PERCENT  = 

3.9963 

C VL  TP  MR  OFG.F 

C YL-1 

WKSKKM 

CYL-3 

CYL  -6 

. 376.06 

3PP.29 

615. IR 

619.30 

FXT  GAS  TEMP  ORG 

.F  PXT-! 
959.93 

FXT-? 

1331.6 

FXT -3 
523.  53 

FXT-6 

1959.8 

SFXT-1  SEXT-2 

1303.1  1301.0 

FNGINF  oil 

FniLT 

SORT 

niLP 

MAN! FOLD 

PRESSURE  = 27.8T2 

o P 

tel « 

188.32 

no.  05 

72.571 

DYA'n  COI'D. 

TOROIIF 

268.12 

RPM 

2362.6 

CYL. PACK 

PRESSURE  = 29.379 

....  § ^ 

IMnUCTTPN  AlP 

lAIPTl 

I M PT? 

TAIRTI 

TA IRT? 

- 

79.620 

7P.817 

-66.331 

mm 

gS 

TC  MD 

9U2?4 

oFTTaP 

0.  055606 

OF.FP 

52.726 

FLOW 

215.75 

la 

CFLL  TFMP.  = 91 

.503 

H E AT  FP  T FM  0 

= 90.129 

CnOLFR  TFMP  = 72.969 

NflSa-LEwrS  PR£LLMJNAgy---[UXA-  05/05/76  CADDM  I REC  04/16/7^  t5iOJ;5».793 

LEAMOUT  25  »TDC',  TO  CL  APP  60  PEG.  HUM=  8QT HOPE  «=  5.0Q00 MO.  SCAMS  = 5 

% 

FMriMF  TIMtMG  = 2’^. 300  OFC..  BARPHETRIC  PPFSSURF  = 2‘).?30  RATED  HP.  = 160.00 


FAC  SFX15 


PGM  C003 


ROG  3601 


Cr^'P.  FUFL 


cnri IMG  AIR 


RFL-HHH 


FMG,  CPND. 


TPMp 
OS  .374 


TE*'P 


03.014 


77.016 


F/i  PRY 


0.082032 


OFC. 


PRESS 


PRESS 

5.67S4 


HC  RATIO*  2.1250 


PRY.. FLOW 


VAPOR  FLOW  PRESS  TOTAL 


UPEL-Hono 


3.0216 


75.376 


F/A  WET 


0.001472 


DENSITY 
44.251 


PEL-HPOn 


3.  88  63 


HDMiniTY 
125.44 


TUROO  FLOW  FLOW  TRCN 
42.360  39.535 


SLOW 


9398. 4 


RFL-HUM 


77. 816 


6.0904 


DEW-POINT 


73.240 


r.  H20  VAPOR  CPRRFCTEn  HP 
2.0005  69.471 


FOU.  PATIO  RPM-1 


1.23  78  2351 


WFT  rOPRECTlPN  FACTPR  = 0.84246 


fXHAUST  MOLS.  WT.  = 27.449 


NEASIIPFD  CO‘)n 


RAPT  PFR  MILLI^^■  WFT 
h:  PPM  NOX  PPM 


cn  PRY 


PFR  ffMT 
C02  DRY 


»M-2  TOROUF 


FXHAUST  DENSITY  = 


D2  DRY 


17  54 

.5  223.  70 

6. 9902 

10.880 

0.1 1103 

CrppsCTFO  CONC.  TO  WFT 

0AS  IS 

5.0390 

9.1724 

0.093539 

w r s I r;^' 

xflSS/MnOF 

F^lSSin*'  MASS/P  ATFO  HP 

frnr  f«IS./STO.  cvct.p  r 


0-71031  93.137 

J. 0055515  0.00?7«?7  0.?6568 


2.?197F-05  1.7142F-05 0.0016605 

1 .1  3.953fi 


-g.''L..FlJCl  *18  PaTtn  = 0.000363 »F-«S.  FIIFL  MP  nATin  = O.Q78<^35  ntFF  MFAS.r.  CAL.  F/A  PgPrFNT  = ?.'f582 


rVL  TF^P  n.FG.c  CVL-^l 

13 


rYL-2 
67.9.  5C 


CYL-3 
414.  75 


CYL-4 

427.44 


FX*  GAS  TEFP  DFG.‘=  FXT-1 
1145.5 


EXT-2 

1486.6 


FXT-3 
211.  26 


EXT-4 
I 857.0 


SFXT-1 

1157.6 


SEXT-2 

1347.7 


F MG  I ME  rtl 


n YMO  CHMD 


INnuCTinW  AIR 


pniLT 

1P9.15 


SniLT 

217.41 


PRP 

74.007 


rnpouE 
771. 54 


PPM 

2679.1 


I AIRTl 


I AIPT7 


TAIRTl 


MAMIFnLP  PRESSURE  = 28.262 


CYL. BACK  PRESSURE  = 29.419" 


TAIRT2 


nPIFirR.  AIR 


fFLL  TPPP.  = 


RMP 

91.741 


OELTAP 
2. 0134 


PREP 

54.086 


rnw 

R64.8 


95. '^12 


HCATFP  temp  = 90.799 


CD.01.Eft  TEMP  = 71.541 


I 


L\lV^ 


oO- 


ff  ftS  A-L  FW  IS  PPELl^Jtil&P-y~-D<U:X 


05/05/76 


CAOOilT 


bEC  06/ 16/76  15; 10:09. 881 


FAC  SEX15 


PGV'  C003 


BOG  3683 


• TO  CL  APR 

80  OEG.  HUM= 

B0:i  MODE  * 6.0000 

NO. 

SCANS  = 5 

— 

— 

2*^  .000 

■ • 6 

DEG.  PAP. 

DHETl i:  PRES! 

;URE  = 29.230  RATED  HP.=  160.00 

HC 

RATIO*  2.1250 

— 

— 

rnna  Alt? 

ji=  MP 

PRESS 

CFM 

DRY, FLOW 

VAPOR  Ftnw  PRESS  TOTAL 



— 

77.997 

29.207 

188.11 

816.75  “ 

16.098 

16.713 

— 

. riiFL 

yr  Mp 
Q ’ , 

PRESS 

5.5366 

DENS  ITY 
66.330 

TURBO  FLOW 
65.131 

FLOW  TRON  8R1R 

63.560  6.0267 

— 

jr.K»p 

UDEL-Hnno 

DEL-Hnnn 

FLOW 

REL-HUM 

DEW-POINT 

— 

~ R0.R6O 

3.0299 

3.8691 

10013.  ■ 

83. S6? 

TTTTn 

. - 

— 

KFI-HIJM 

1 

n3.P67 

2 

67.157 

HUMIDITY  ^ H2D  VAPOR 

121.13  2.7815 

c pprecteD 

127. 7>8 

HP 

— 

■ f/a  noy 

F/A  W^T 

EOU.  RATIO 

BPM-l 

PPM- 2 

TORQUE 

BHP 

C. 077986 

0.076660 

1.1660 

2636.9 

2635.0 

g|  AtJ  5ATC 

» 12778^ 

- 

n 

WET  cnRRECTinw 

fa: TPR  = 0. 

82755  EXHAUST  MOLE.  WT. 

= 27.863 

EXHAUST  DENSITY  =0.0 

vm 

FAHAUbI  r^LUW  RAin 

- — 

3 

mfAFIJPFD  CDNC. 

PART  PF.P 
HC  PPNI 

MULinw  WET 
Mnx  PPM 

en  DRY 

PFR  CENT 
CD?  DRY 

02  DRY 

15R6.7  686.21 

Tn  u CT  a AC  f C 

6. 5033 
5.38  18 

11.198 

9.2672 

0.13199 
0. 10923 

w 

” Hr  Nox  cn  ■■  — 

a 

a 

F“ISSI0N  RATE 

0.70621 
0. 058686 

1.0079 

0.083989 

68.366 

6.0305 

a 

F'VISSIf'*'  MfiSS/PATFO  HR 
unnc  cMic  /<:Tn-  rvri  c 

0.0003667® 

19.306 

0.00052693 

36.996 

0.025190 

59.977 

■ ■ 

ir  AI  CIIPI  *TO  RATIP  = 0.0R0966  TFAS.  FUFl  AIR  RATIH 

= 0.077966 

DIFF  MEAS.E  CAL.  F/A 

PERCENT 

= 3.8  186 

a 

r Yi  -1 

r,VL-2 

CYL-3 

C.YL-6 

a 

37C.73 

391.00 

616.  71 

618,29 

» 

m 

EXT  nns  TEMP  OEC.F  c^XT-l 
/,n  1 ^ dft 

EXT-2 

1331.8 

EXT-3 
675. 01 

FXT-6 

1938.2 

SEXTtI 

1303.6 

SEXT-2 

1301.2 

m 

FP  n T 

SniLT 

PUP 

MANIFOLD  PRBSSURF  = 

27.796 

o 

188.32 

336.00 

72.735 

nvMn  rnm. 

rnnoiJE 

271.23 

PPM 

2356.6 

CYL. BACK  PRESSURE  = 

29.629 

■ 

1 1 ir  T r PM  a i o 

I A I PTl 

1 AI»T? 

TAIRTl 

TA1RT2 

a 

77.608 

77.997 

- 1 1 . 3 88 

75.616 

' 

n D T I c F A t R 

TF’-'P 

90.036 

nFLTAP 
3.96  96 

popo 

FLOW 

2725.8 

= 9?. 926 


HFATCO  TFI^P  = 92.55A 


COOLER  TFMP  = 71.926 


CFIL  TPmp 


^'ASA-LVKIS  PP^LlMJftLAP.y— JAXA-  05/05/76  CADOEU BEC  04/16/76  1 5i  12  8 59.063  FAC  SEX  IS  PGM  C003  ROG  34C4 


LEANHUT  ?5  PTOC' 

TO  CL  APP 

HO  DEG.  HUM  = 

= HOT  MODE  = 5.0000 

NO.  SCANS  = 5 

FrGtNF  TIM! Mr,  = 

25.D;-)0 

. B 

DEG.  BAROMETRIC  PRESSURE  = 29.230  RATE3 

1 HP.=  160.00 

HC  RATIO*  2.1250 

iCC’IB.  AIR 

TF"? 

PRESS 

CFM 

DRY-FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

t9 .08A 

29.^17 

112.63 

4?6.98 

8.2074 

~prr^ 

Cn«n.  PDEL 

TEfP 

93.fl73 

PRESS 

9.6307 

DENSITY 

44.2H9 

TURHO  FLOW 
41.867 

FLOW  TROM 
39.445 

Epip 

6.0894 

c<^ri  1*1  r,  AfR 

TE*'P 

UDEL-HOPD 

DEL-HCnP 

FLOW 

PFL-HUM 

DEW-POINT 

nTT9l 

2.9639 

3.950? 

9890.3 

?9. l94 

72.  633 

. 

R<i=L-HUM  “ 

1 

7=  .19A 

2 

6?.06'3 

HUMIDITY 

120.49 

T H2H  VAPOR  CPORECTEO  HP 
2.7659  69.446 

EMC.  rnr  n. 

F/A  nay 

F/A  WFT 

FDU.  BATl  n 

RPM-1 

PPM-2 

TOROUE 

BHP 

O.C^2697 

O.OB 159ft 

I.J343  ■ 

Ti*r4';'4  “ 

146.06 

■557V7B 

WFT  rrjRPFCTlf'!  FAr’'JR.  = C. 

34266  EXHAUST  A’OLE.  ;.T. 

= 27.46? 

exhaust  density  = 0.071120 EXHAUST  FLUW  RATE 

■»  r3  76.  8 

FEASUREP  COMC . 

PAPT  PER 

tir  PPM 

MILLION  WFT 
MOX  PpM 

CP  DRY 

PER  CENT 
r02  DRY 

02  DRY 

If, 93  .9 

221.60 

6.9781 

9.8301 

10.969 

9.2426 

0.13659 

0.11510 

-0 

CnPKECTEO  COME. 

TO  WFT  BASIS 

HC 

NOX 

CO 

EMISSION  RATE 
FflSSIOf  MASS/”r'DE 

0.4484t 

0.044R47 

0.19453 

0.019453 

31.491 

3.1491 

EMISSt'^P  MASS/P.ATpn  HO 

vnPF  F«f  s. /srn.  r vr.LF  % 

0.00028030 
■ 14.752 

0.000121 98 
0.1094 

0.C196B2 
46 .861 

CAL-'^liri  AIR  RATlr  = 0 .0B206A  ‘'FAS.  FUFl  AIR  RATIO 

= 0.082697 

DIFF  MEAS 

.6  CAL.  F/A  percent  =-0.76451 

CVl  TFMP  PFG.F 

CYL-1 

CYL-2 

CYL-3 

CYL-4 

3'+A.30 

393.31 

358. 85 

361.69 

FXT  r.AS  Tfmp  OFO 

.F  EXT-1 
1372.9 

EXT-2 

1393.2 

EXT-3 
494. 40 

EXT-4 
1879. 2 

sFxT=T 

1171.8 

SExt-2 

1173.9 

FNGI'iF  OIL 

EOILT 

STILT 

niLP 

manifold  pressure  =19. 

393 

lPt.66 

220.09 

72.007 

nvA'o  cnpo. 

TOHOUF 

199.90 

RP*-< 

23?7.ft 

CYL.BACK  pressure  = 29. 

340 

INOUETinN  AIR 

lAIP.Tl 

1AIRT2 

TAIRTl' 

TAIPT2 

7R.78A 

79.084 

46.250 

76.421 

nPIFtCF  a'ir 

TFfP 
P9 .382 

DELTA P 
2.0160 

PRFP 
54.2  89 

FLDW 

1970.6 

CFLL  TP'P.  = 92 

. 69R 

HEATER  TEMP 

= 92  .9<vo 

COOL  ER 

TFMp  = 74. 

810 

MASA-LEW TS  ' PRELIMINARY  DATA  0A/I6/76  CADDEl  I » REC  0V16/76  15:17:50.181  , — SEX  15^ 


PGM  C003  PDG  3485 


HTDC  TO  CL  APP  80  DEG  HUH  = 80  t 


HOPE  g 3.0000 


FnCIMF  T!M1MG  =^  25.000 


BARPWETRIC  PRESSURE  - 29.230 


CO»E.  AIR 


COMB.  FUEL 


C cm  N'G  AI  R 


RFL-HUM 


FAT,.  cnr:D. 


TEMP 

79.163 

TFVP 

93.300 

TEMP 

82.354 


_ei,3.28__;__ 

F/A  DRY 
0.076772 


PRESS 

29.221 

PRESS 

5.5106 


CFM  

213.02 

“density' 

44.304 


_0RY  FL0M_ 
929.42 


NO.  SCANS  ~ 5 

3 RATED  HP.»  160.00 

VAPOR  PLOW  PRESS  TOTAL 
16.078  ‘ 14.834 


HC  RATIO*  2.1250 


TURBO  FLOW  FLOW  TRCiN  FPIP 

74.865  71.353  6.0825 


UDEL-HOOD  DEL-HnO_D_ 


3.0784 

2 

;i,a.3  00  __ 

_F/A  WFT_ 
0.075466 


3.9629 

~Hi)MTbrTY" 

121.09_ 


_FLOW 

10102. 


_REL-HUM 

81.328 


DEW-POINT 

72.948 


* H20~VAP0R  CORRECTED  HP 


2.7807 


EOU.  RATI0__RPM-1 
1.1458  2710.0 


154.22 

RPM-2 

2710.2 


_TORQUE_ 

275.23 


8HP 

142.02 


WET  CORRECTION  FACTOR  ^ oVaT^H: FXIMU^  H5U?.“i/fr^"2fT942 -““EXHAUST  DENSITY  = 0.072350  EXHAUST  FLOW  RATE  - 14054. 


PART  PEP  MILLION  WET  PPR  CFNT 

MFASIJRFO  CONC.  HC  PPM  NOX  PPM CO  DRY__  C02  ORY^^ — „_.p2  PRY  — 

'iZ98.tt  “479.45  5.0851  11.964  0. 10681 

CORPECTFD  rONC.  TO  WET  BASIS  4».2 505 ^LP» P?  1 9* P8P?9.L 


EMlSSIOr'  RATE 
EMISSION  MASS/MODE 
EMISSION  MASS/RATED  HP 
MCnF  EMIS./STO.  CYCLE  R 


_ HC  .^MOX  CO  ^ 

0.65514  6.80188  43.371 

0.0032757  0.0040094  0.21685  __ 

2.“0473E-05  2.5059E-05  0.0013553 

. 1.0775  1.4706  3.2270  


CAL. FUEL  AIK  PATIO  = 0.077703  HEAS.  FUEL  AIR  RATIO  = 0.076772___OJ,FF  HEA^  CAL  . F/A  PERCENT  =_1.212?_ 


CYL  TFMP  PEG.F 


CYL-1 

416,31 


FXT  GAS  TFMP  OEG.F  EXT-1 
1215.8 


ENGINE  OIL 


DYAO  COND. 


l ATUCT  ION  AlP 


nPIFICE  AIR 


EOILT 

188.77 

TOPOUE 

_2.7l.21_ 

_IAIPTl 

78.845 

“temp 

B9.B09 


_CYLj-2_ 
434. 81 

“fxT-2~' 

_15I0.4_ 

SPILT 

194.52 

“rph  ’ 
2665.5 

1AIRT2 

79.163 

“deltaF' 

1.0936 


.CYL -3 
41 9. '64' 

“ext- 3' 

335.54 

OILP 

>4.355 


TAIRTI 

-26.423 

”~ORFP 

53.524 


-CVL-4 

429.85 

“E  XT-4 
1884  .5 


SFXT-1 

1375.5 


SEXT-2 

1370.2 


C FL L , T F_M P . = 93. 7 60 


HFATFR  TEMP_=  90. 66^ 


MANIFOLD  PRESSURE  * 28.358 


C YLV B A CK  P RE  SSURE  * 2 9.  3 89 


J[AIRT2  „ 

76.097 

““flow'  ' 

_^1464 . b ' : 

COOLER  TFMP  = 72.601 


NASA-tCWIS  PRELIWINARY  DATA 


J0»/ 16/76 CAPDEH  HEC  06/16/76  15:21806. 110 

WPDE  = 'V.OOOO  NO.  SCANS  « 5 


-l.E_AMnUT  25  BTPC  TO  CL  APP  80  DFG  HUH  s BO  T 
_...ENG1MF  TIMING  = 25.00g__ DEG.  PAROMgTRTC  PRESSURE  = 29.230 

COMR.  AIR 


FAC  SEX15 


PGN  C003 


RDG  3486 


RATED  HP. a 160.00 


HC  RATIO*  2.1250 


TEMP 

79.614 


JP!LESS_ CFJL ^ORV^  FLOW VAPOR  FLOW  PRESS  TOTAL 

29.192  188.72  616.67  14.143  14.706 


COMB.  FUEL 


CPnLlNG  AIR 


REL-HUM 


FMG.  r.DMD. 


TEMP 

_ 93.  943 

PRESS 

5,5463_ 

DENS  ITY 
44,2  88__ 

TURBO  FLOW 
64.562  _ 

FLOW  TRON 
_._6 1.749 

FPIP 

6.0738 

TFMP 

UDEL-HDOD 

DEL -HDD D 
3.8533 

FLOW 
1 0066 . 

REL-HUM 

79.530 

DEW-POINT 

82.372 

3.  05  84 

72.723 

79.530_.,__ 

2 

_25-l 

HUMIOITV 
121.22 

X H2n  VAPOR 
_2.7836 

CORRECTED  HP 
126.99 

f/A  DRY 

0.075611 

F/A  WET 
6.074324  " 

EOU.  RATIO 
1.1285 

. . PPM-1 

RPM-2 

TORQUE 

BHP 

2434 .9 

2435.7 

259,30 

120.22 

„ -- 

- - 

WET  CPPPECTION  FACTOR  = 0.82857  EXHAUSrMOLE.  HT.  = 28.038  EXHAUST  3ENS1TY~ 


0.072598 


EXHAUST  FLOW  RATE~i“T2294^.“ 


MEASURED  CPMC. 


_CPRRECTED  CDMC.  TD  wet  BA StS 


PART  PER  MILLIONWET 

JiC.,  PPM NOX  PPM  CO  .DRY 

1435.2  919.39  5.2936 


PER  CENT 

_C02  DRY 

11  .859 


_02  0RY_ 
0.10461 


O' 


EMISSION  RATE 
EMISSION  HA S S /MO  DE_ 


EMISSION  MAS'S/RAJ-ED  HP 
MODE  EM  IS. /STD.  CYCI  F % 


CAL. FUEL  AIR  RATIO  - n.n7H?4^ 
CYL  TEMP  OEG.F CY L - 1 


380.42 


FXT  GAS  TEMP  DEG.F  EXT-1 
' :,1083.6 


ENGINE  OIL 


, En  ILT_ 
188.62 


DVNO  COND. 


TO ROUE 
_264.60 


HC 

NOX 

CO 



0.63348 
_ 0,052790 

1.3451 

0,11209 

39.145 
^3.2621 

— . — . 

_17,365._ 

0.00070058 

46.705 

0.020388 
48, 543 

ME AS.  FUEL  AIR  RATIO 

= 0.075611 

OIFF 

MEAS.e  CAL.  F/A  PERCENT  * 3.4808 

_CYL-2 

_,C  YL-3 

CYL- 4 

417.61 

~EX't-'.3 

650.92 

619.76 

r A ! — ^ 

136<V.3 

EXT- 4 

_l,952.l 

SEXT-1 

1329.3 

SEXT-2  

1326.8 

0 P 

.S7ILT 

168.75 

CILP 

72.847' 

MAVI FOLD  PRE  SSURF  ^ 

27.841 

S p. 

■ ' -0  0 

2347.6 

CYL. BACK  PRESSURF  = 

”29.287  



-lilPI’ET  ICN  A IP 


_ lA IDTl 
79.216” 


IAIRT2 

79.614 


lOPiFicF  Air 
CELL  TEMP.  = 


T EMO 
91 .003 


DELTAP- 
3. 9701 


TA  R T1 
16.054 

'bRF’a”  ~ 
54.337 


TAIRT2 
' ''?5.846 

"flow' 

2723.6 


HEATER  TEMP  = 90.447 


CDDLER  TEMP  = 73.118 


NASA-LEWIS 


PRELIMl N' ARY  DATA 


LrANMUl  WIUI, 

ENGINE  TIMING  = 

III  UU  AKr 

25.000 

nu  uro  nui-  - 
OEG. 

BAROMETRIC  PRESSURE  * 29 

rOMB.  AIR 

TEMP 

PRESS  CFM 

DRY  FLOW 

80.646 

29.227 

111.73 

475.43 

04/16/76  CAODEll p EC  04/16/76  15;23: 58.427 

= 80  1!  MOPE  - 5.0000 N0«  SCANS  » S 

BAROMEmC  PRESSURE  » 29.230  RATED  HP.»  160.00 


FAC  SEX 15 


PG»1  C003 


HC  RATIO*  2.1250 


CriMe.  FUEL 


iP  EL-HUM 
ENr,.  COHD. 


TEMP 

95.56A. 


82.600 


75.197 

_F/A  PRY 
0.078739 


5.6352 


44.246 


UDFL-HOOD  OEL-HPOD 
2.9890  3.78  83 

-_68.711 120.  40. 


_39.390 

_FLOM 

9937.8 


0.1777 

~anH"TR 

37.435 


R El -HUM 
'75.197 


14.477 

■fpTp 

6,1245 

DEW-POINT 

72.063 


T H20  VAPOR  CORRECTED  HP 


2.7649 


F/A  WET  EQU.  RATIO  RPM-1 

13.077407  1.  1752  2353.9 


68.826 

PPM- 2 
2354.5 


TORQUE_ 

144151 


BHP 

64.770 


WET  CORRECTION  FACTOR  = 0.83943 


EXHAUST  MOLE.  WT.  = 27.782 


PART  PER  MILLION  WET 


MFASURED  CONC.  HC  PPM 

1560.5 

COPPECTEO  COMC.  TO  WET  BASIS 


EMISSION  RATE 

EMISSION  HASS/MCPE 

EMISSION  MASS/RATEO  HP 


NOX  PPM 
331. 53 


CO  DRY 
5.5454 
4.6549 


PEP  CENT 
C02  PRY_ 
“il.753 
9.8654 


EXHAUST  DENSITY  » 0.071934 


02  DRY 

'0.11849 

0.099465 


TxHAUST  flow  rate"  “ 7243. 


HC NOX  . CO 

0.40577  0.2  85*7'7  24.479 

jO. 040577 0.3  285_77 ?«447?  _ 

d.b00i'5361  0.00017860  6.015299 

13.348  11.907 36,427 


CAL.  FUEL  AIR  RAXlJO  =_Q  *-91678*  f'R*S*  .FUEL  AIR  P AT  I0__=  0.078739  DIEF  MEAS.C  CAL.  E/A  PERCEIjlLf- 

r.VL  TEMP  PEG.E C Y L- 1 CY L -2  __.CYI. 7 3 C YL - 4 

363.64 


CYL-1 

348.28 


EXT  GAS  TEMP  DEG.F  EXT-1 


_CYL-2 

357.93 

'eXT-2~ 


CYI.-3 
‘36  0.85 

Exf-b' 


*1 

“ ENGINE  OIL 

EHILT 

SniLT 

OUP 

MAN 

188.50 

224 . 21 

72.207 

OYNO  COMO. 

TOPOUE 
__J4  5*82  . . 

PPM 

2288.5, 

CYL, 

SEXT-l 

1194.1 


SEXT-2 

1196.0 


I MOIICT  ITN  AlP lA  IRTl 

80.319 


1AIRT2 

80.646 


ORIFICE  AIP  TE 

00 

CELL  TEMP.  =_ 94,133 


TE‘‘P 

90. 890 


DEI.TAP 
I .1063 


TA  IRTl 
64.536 

'ORE'b'.' 
54  .446 


MAN  I FOLD  PRE  SSURE  * 1?. 392 
CYL  . B A C iT'p  R e1  S UR  E = 29.3"4  6~ 


TAIRT2 

76.557 


FLOW 

1471.5 


HEATER  TEMP  = 90.350 


COOLER  TEMP  = 75.575 


PRELIMINARY  DATA — 04/16/76  . CADOEI  I REC  04/16/76  15;41;06.389 FAC  SEX  15 C003  ROG  3488 


LEAKinUT  25  BTOC 

TO  CL  APP  80 

DEG  HUM  = 80 

* MODE  = 3.0000  NO.  SC 

ANS  * 5 

« 

ENGINE  TIM  IMG  = 25. 000 

DEG.  ' BAROMETRIC  PRESSURE  = 29.230  RATED 

HP.=  160.00 

HC 

RAT  10= 

2. 1250 

a 

COMB.  AIR 

TEMP 

PRESS 

CFM 

OR Y. FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

to 

78.722 

29.218 

212. 78 

928.72 

15.902 

14.842 

■>_ 

LUMf?#  rUFL 

TEMP 

93.482 

PRESS 

5.5238 

DENS  ITY 
44.299 

TURBO  FLOW 
74.714 

FLOW  TRON 
71.179 

FPIP 

6.0666 

COOLING  AIR 

TEMP 

UDEL-HOno 

DEL-HOOD 

FLOW 

R EL -HUM 

DEW-POINT 

la! 

/ 

81.492 

3.0103 

3.8S05 

9977.4 

81.740 

72.668 

PEL-HUM- 

1 

81.740 

2 

__l  1.629 

HUMIDITY 

119.06 

t H20  VAPOR 
2.7523 

CORRECTED  HP 
154.49 

M 

ENG.  CONO. 

F/A  DRY 

F/A  WET 

EQU.  RATIO 

RPM-1 

RPM-2 

TORQUE 

BMP 

32 

0.076642 

0.075352 

1.1439 

2702.5 

2703.3 

276.59 

142.38 

2« 

WET  CORRECTION 

FACTOR  = 0.83452  EXHAUST  M3LE.  HT. 

= 27.953 

EXHAUST  DENSITY  « 0.072377 

EXHAUST 

FLOW  RATE  « 14034 

• 

’*1 
V ^ 

MEASURED  GONC. 

PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 

CO  DRV 

PER  CENT 
C02  DRY 

02  DRY 

:a 

COPPECTED  CONC. 

1280.4 

TO  WET  BASIS 

490.37 

5.1047 

4.2600 

12.078 

10.079 

0.098150 

0.081908 

X • 

HC 

NOX 

CO 

32  : 

EMISSION  RATE 
FW^S-ION  MAiSlMODF 

0.64514 
__0. 0032257 

0.81898 

0.D040949 

43.406 

0.21703 

■ - , ■ 

• •• 

“t 

EMISSION  MASS/RATEO  HP 
MCDE  EMIS^/STD.  CYCLE  5! 

■ 2.0i6lE-05 
i.06Tl 

2.5593E-05 

1.7062 

0.0013564 
3. 2296 

aa,  1 

CAL.FUFl  AIR  R_ATJC  = 0,077670  MEAS.  FUEL  AIR  RATIO 

= 0.076642 

OIEE  MEAS. 

E CAL.  F/A  PERCENT  » 

1.3412 

. 

aa 

CYL  TEMP  DEG.F 

CYL-1 

CYL-2 

CYL -3 

CYL-4 

«o  ; 

417.54 

434. 90 

419.30 

429.57 

4{ 

EXT  GA5  TEMP  DEG.F  FXT-1 
1446.7 

EXT-2 

1507.7 

EXT-3 

451.18 

EXT-  4 
1926.2 

SEXT-l 

1375.8 

SEXT-2 

1370.8 

*♦  , 

ENGINE  OIL 

eoilt 

SniLT 

OILP 

MAMIFOLO  PRESSURE  = 20.317 

<A  ' 

139.07 

155.63 

73.719 

..  ' 

r>YNn  COND* 

TOROUE 

271.90 

RPM 

2617.5 

CYL. RACK  PRESSURE  = 29.391 

SJ  ■ 

INDUCTION  AIR 

lAIPTl 

1AIRT2 

TARTl  TAIRT? 

... 

- - 

- 

4 

78.421 

78.722 

- 

■ •1 

•65.4  29 

76.316 

roiFirf  AIP  TF^'P  OELTAP  ' ORF»  FLOW 

...  . 89.617  _ l.0670_  53.966  1447.2 


'■ — ;.*^PLL  JFPP.^f, 93.665  HFATER  TEMP  = 97.608  COOLER  TEMP  » 75.379 


I 


MACA-IPL-’C  prfiimimary 

DATA 

04/16/76 

CAODEII 

REC  04/16/76 

15:45:02.277 

FAC  SEX15 

PGM  COOS  ROG  3489 

Ro  riF(; 

HUM  - no  % 

MODE  = 

4.0000 

NO.  SCANS  > 5 

FNGIME  TIMIMG  = ?5.000 

DEG. 

V BAROMETRIC  PRESSURE 

* ,29._230 

RATED  HP.=»  160.00 

HC  RATIO* 

2.1250 

, 

TEMP 

PRESS 

CFM 

DRV  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

... 

V 

78.978 

29.235 

108.30 

815.77 

13.947 

14.711 

. 

A 

J 

•1 

■COMB.  FUEL 

TEMP 
44 . 1 R/> 

PRESS 

5.5806 

DENS ITV 
44.281 

TURBO  FLOW 
63.906 

FLOW  IRON 
61.443 

FPIP 

6.0837 

* 

U 

TFMP 

UDEL-HOOD  * 

OEl  -HOOD 

FLOW 

REL-HUM 

DEW-POINT 

ts 

; 81.694 

3.0535 

3.9230 

10057. 

80.225 

72.363 

J 

•1 

PEL-HUM 

1 

80.225 

2 

66.282 

HIMIDITY 

119.68 

* H20  VAPOR 
2.7462 

CORRECTED  HP 
126.62 

. ,,  , 

•T 

F K*r. . r fiK'n. 

F/A  DRY 

F/A  WET 

EQU.  RAT  10^ 

RPM-1 

PPM-2 

TORQUE 

BMP 

. 

Jl 

0.075320 

0.  074053 

1.1242 

2435.0 

2435.7 

258.82 

120.00 

J 

WET  CORRECTION 

FACTOR  = 0. 

82781  EXHAUST  M3LE.  WT. 

= 28.063 

EXHAUST  DENSITY  * 0.072661 

EXHAUST  FLOW  RATE  ” 12264. 

PAPT  PER 

ur  DDM 

MILLION  WET 
NDY  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

Jf' 

.% 

1444. A ■ 1000*0 

Tn  LI  cr  n A<  f Q 

5,2701 
4-  3626 

11.987 

9.9228 

0.15820 

0.13096 

LL»KKrt.TrU 

HC  . 

NOX  _ . 

CO 

' ...... 

3] 

EMISSION  rate 

0.63598 

0.052999 

1.4595 

0.12162 

38.845 

3.2371 

• 

J 

34 

EMISSION  MASS/RATET  HP 
MODE  EMIS./STO.  CYCLE  t 

0.00033124 

17.434 

0.00076014 

50.676 

0.020232 
48. 171 

CAL.FUFl  AlP.  RATIO  = 0.077922  MFAS.  FUEL  AIR  RATIO  = 0.075320 OI*^g_WEAS.£  CAL.  F/A  PERCENT 


rvi  -! 

CYL-2 

CYL-3 

CYL-4 



V-YL^  Lr  lir^r 

4; 

378.52 

405. 82 

418.03 

418.84 

iext  gas  temp  dfg 

*F  EXT-l 

EXf-2~ 

1363.7 

EXT- 3 
797.82 

EXT- 4 
2185.0 

SEXT-1 

1328.6 

SEXT-2 

1326.1 

FO  ILT 

ST  ILT 

OILP 

MANIFOLD 

PRESSURE  * 

27.  B48 

188.43 

238.67 

72.967 

•'  DYNO  COND. 

TOPOUE 
256.45. 

RPM 

2350.5 

CYL.BACK 

PRESSURE  * 

29.356 

.....  --  ■ ■ ' 

- — 

' 

' I ^ ni irr  Ir'^!  AI R 

lAIPTl 

lA  IRT2 

TA  HTl 

TA1RT2 



73.599 

78.976 

-35.464 

75.600 

orifice  air 

TFmp  ““ 

DELTAP 

1.021? 

ORF® 

54.173 

FLOW 

1415.5 

CfLL_TFMP,_=.._,94 

.047 

heater 

TEMP  = 90.641 

COOLER  TFMP  = 

72.869 

' NASA-LEWIS 

preliminary 

DATA 

OA/ 16/76 

CADDEI  I 

REC  04/16/76 

15S 47:  31.341 

FAC  SEX 15 

PGM  C003 

ROG  3490 

3 

‘ LFAWOUT  ?5  BTDC 

TO  CL  APP 

80  OEG 

HUM  = 80  ?: 

MODE  = 

5.0000 

NO.  SCANS  * 4 

S'., 

‘ ENGINE  TIMING 

= 25.000 

DEG. 

BAROMETRIC  PRESSURE 

= 29.230 

RATED  HP.*  160.00 

HC  RATIO* 

2.U50 

COMB.  ftIR  TgMP  PRESS CFJ1_, QRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 


» 

79.843 

29^235 

110.80 

47f.92' 

8.0482  14.478 

II 

COMB.  FUEL 

TEMP 

95.820 

PRESS 

5.67C2 

DENS  ITY 
44.240 

TURBO  FLOW 
38.765 

FLOW  TRON  FPIP 

37,230  6.0824 

COOLING  AIR  , 

TEMP 

UDEL-HOOO 

DEL-HOOD 

FLOW 

REL-HUM  DEW-POINT 

81.947 

2.9942 

3.8594 

9947.4 

76.558  71.818 

II 

Ift  ‘ 

R EL-HUM 

1 

76.558 

2 

84. 893 

HUMIDITY 

119.38 

* H20  VAPOR 
2.7414 

CORRECTED  HP 
69.428 

l> 

n * 

EMG.  COND. 

F/A  DRY 

F/A  WET 

EQU.  RATIO 

RPM-1 

RPM- 2 TORQUE 

BHP 

31 

33  1 

0.078891 

0,077568 

1.1775 

2350.4 

2350.4  146.20 

65.430 

3j”T^ 

WET  CORRECTION 

FACTOR  = 0.83998  EXHAUST  MOLE.  WT. 

= 27.770 

EXHAUST  3ENSITY  = 0. 

071902 

EXHAUST  FLOW  RATE  » f 193.0 

7i 

W 

'MEASURED  CONC. 

PART  PER  million  WET 
HC  PPM  NOX  PPM 

CD  DRY 

PER  CENT 
CO 2 ORY 

02  DRY 

Jl 

CORRECTEC  CONC. 

1517.7 

TO  WET  BASIS 

386.86 

5.5S62 
4. 6755 

11.813 

9.9229 

0.12904 

0.10839 

C/1 

TO 

HC 

NOX 

CO 

TJ 

EMISSION  rate 
EMISSION  MASS/MODE 

0.39190 

0.039190 

0.33114 

0.033114 

24.416 

2.4416 

. 

33  ■ 

EMISSION  mass/rated  HP 
MOOE  EMIS./STD.  CYCLE  S 

0.00024494 

12.891 

0.00020696 
13.  798 

0.015260 

36.333 

at 

it 

CAL- FUEL  AIR  PATIO  = 0.078710 

MEAS.  FUEL  AIR  RATIO 

* 0.078891 

DIFF  MEAS.C  CAL.  F/A 

PERCENT 

*-0.22930 

.1 

CYl  TEMP  DFG.F 

CYL-1 

CYL- 2 

CYL-3 

CYL-4 

jt 

• 348.64 

362.53 

364.36 

370 .95 

EXT  GAS  TEMP  OEG.E  EXT-l 
1203.7 

EXT-2 

1428.7 

EXT-3 

737.25 

EXT- 4 
1939.0 

SEXT-1  SEXT-2 

1199.1  1201.3 

o c: 

•I 

ENGINE  OIL 

EOILT 

STILT 

niLP 

MANIFOLD 

PRESSURE  * 19.301 

►—I 

►o  Q 

<1 

tt 

189.12 

129.58 

72.302 

ww 

— 

DYNO  COND. 
INDUCT  IDM  „AIR...  . 

TO ROUE 
_..,139.  84 

lAIRTl 

79.512 

RPM 

2331.2 

1 AIPT2 
79.843 

TAIRTl 

16.464 

CYL. BACK 

TA  I R T2 
76. 170 

PRESSURE  = 29.364 

- 

- -• 

"■  ■■-  ' C H 

. . . - 

npiFICE'AIR 

TEMP 

90.400 

06LTAP 

0.083258__ 

ORPa 

53.961_  _ 

FLOW 

301.00 

, 

CELL  TEMP.  =_.94.227 

HEATER  TEMP  = 90.343 

CCIPLER  TEMP  = 74.100  ^ 

— ■ - ■ 

...  , . 

\ 


MflSft-LEhiS  j>PeilHlNARY  DATA  OV  16/76  CAODElt  REC  04/16/76  l5:S2t  IS,  194 EAC  SEXIS PGM  COOS 


L FANOUT  ?5  BTOC 

TG  CL  APP  80  DEG  HUM  = 

80  * MODE  » 3.0000 

NO.  SCANS  “ 5 

ENGINE  TIMING 

= 25.000 

DEG.  ‘ V 

BAROMETRIC  PRESSURE  = 29.230 

RATED 

HP.=  160.00 

HC 

RATIO-  2.1250 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

79.755 

29.237 

212.16 

9 25.?.  5 

15.881 

14.821 

COMP.  FUEL 

TEMP 

95.29ft 

PRESS 

5.5466 

DENSITY 

44.253 

TURBO  FLOW 
69.851 

FLOW  TRON 
67.453 

FPIP 

6.0720 

rOOLIf'G  AIR 

1 TEMP 

UDEL-HOOD  DEL-HOOO 

FLOW 

REL-HUM 

DEW-POINT 

' 82.900 

3.0612 

3.9122 

10071. 

79.058 

72.  683 

PEL-HUM 

1 

79.058 

2 

-2.1962 

HUMIDITY  » 

120.10 

: H20  VAPOR  CORRECTED  HP 
2.7578  152.66 

• 

ENG.  CONO^ 

F/A  DRY 

F/A  WET 

EQU.  RATIO 

RPM-1 

RPM-2 

TOPOUE 

BHP 

C.072871 

0,071641 

1.0876 

2703.9 

2705. 9 

273. 14 

140.62 

wet  correction 

FAf'Sf;.-  0. 

84091  EXHAUST  MOLE.  WT, 

= 28.269 

EXHAUST  DENSITY  - 0,073195 

EXHAUST  FLOW  RATE.- 

13784. 

heasured  cnNC. 

PART  PER 
! HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

CO 

rriRRECTED  CONC 

1076.5  llftft.6 

. TO  WFT  BASIS 

2.9851 

2.5102 

13.004 

11.003 

0.14485 

0.12181 

HC 

NOX 

CO 

EMISSION  RATE 
FMISSION  MASS/MnDE 

0.53273  1.8776 

0.0026637  0.0093881 

25.122 

0.12561 

EMISSION  MASS/RATED  HP 
MOnF  FMIS-/STO.  CYCLE  X 

l,6648E- 

0.87621 

05  5.8675E-05 

3.9117 

0.00078505 

1.8692 

CAL.FUEL  AIR  RATIO  = 0.073007  MEAS. 

FUEL  AIR  RATIO 

= 0.072871 

DIEF  MEAS 

•C  CAL.  F/A 

PERCENT 

- 0.18682 

CYL  TEMP  DEG. F 

CYL^l 

CYL-2 

CYL-3 

CYL-4 

423.80 

441.14 

427.97 

431.  30 

FXT  GAS  TEMP  DEG.F  FXT-l 
6A7.03 

EXT-2 

1560.3 

EXT-3 

821.95 

EXT-4 

2046.5 

SFXT-1 

1416.5 

S EXT-2 
1410.4 

ENGINE  OIL 

EOIIT 

SOILT 

OILP 

MANIFOLD  PRESSURE  = 20. 

350 

190.00 

241.93 

74.171 

OYNO  COND. 

TORQUE 

778.85 

RPM 

2612.7 

CYL. BACK  PRESSURE  = 29. 

448 

INOUCTION  AIR 

lAIP.TL 

I AI RT7 

TAIRTl  TA1RT2 

79.402 

79.755 

-34.081 

75.754 

ORIFICE  "air 

TEMP 

91.064 

DELTAP 

1.9926 

ORFP 

53.949 

FLOW 
1 956.4 

CEL  L TEMP.  = 

95. 140 

HEATER  TEMP  = 90.157 

COOLER 

TEMP  = 71. 

309 

* 

.... 

• 

I 


f'ASA-LEWIS 

PRELIMINARY 

OATA  04/16/76  CADDEl  I REC  04/16/76  15:54136.001 

FAC 

SEX15 

PGM 

C003 

RDG  3492 

LF*NnUT  25  BTOC 

TO  CL  APP  80  DFG  HUM  = 80 

T MODE  = 4.0000 

NO.  SCANS  * 5 

ENGINE  TIMING 

» 25.000 

DEG."'  BAROMETRIC  PRESSURE  * 29.230 

RATED  HP.*  160.00 

HC 

RATIO*  2 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

1l» 

80.073 

29.224 

190.65 

82^^.76 

14.192  14.728 

CrMB.  FUEL 

TEMP 
95. 764 

PRESS 

5.5482 

DENSITY 

44.241 

TURBO  FLOW 
62.628 

FLOW  TRON  FPIP 

58.794  6.0753 

CrOLING  AIR 

TEMP 

UOEL-HOOD 

DEL-HOOD 

FLOW 

REt-HUM  DEW-POINT 

82.917 

3.0382 

3.8390 

10029. 

77.791  72.513 

II 

II 

PFL-HUM 

1 

77.791 

2 

39.928 

HUMIDITY 

120.16 

X H20  VAPOR  CORRECTED  HP 
2.7593  125.94 

» 

EMG.  CONO. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM-2  TORQUE 

BHP 

32 

0.071114 

0.069914 

1.0614 

2431.5 

2431.8  257,45 

119. 

19 

RATE 

32 

3« 

WET  CORRECTION 

FACTOR  > 0. 

82895  EXHAUST  MOLE.  WT. 

» 28.420 

EXHAUST  DENSITY  = 0.073585 

EXHAUST 

FLOW 

» 1222T. 

<30 

3% 

3* 

MEASURED  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CD  DRY 

PER  CENT 
C02  DRY 

02  ORY 

CPRRECTFO  CONC 

1038.4  1484.5 

. TO  WFT  PASTS 

3.6129 

2.9949 

12.695 

10.523 

0.30077 

0.24932 

20 

HC 

NOX 

CO 

11 

31 

EMISSION  RATE 
FMi<;<:inN  mars/mode 

0.45581 

.0.037984 

2.1601 

0.18001 

26.586 

2.2155 

33 

M 

EMISSION  MASS 
NOnF  EmIS./STD 

/RATED  HP 
. CYCLE  Z 

0.00023740 

12.495 

0.3011250 
75.  002 

0.013847 

32.968 

M 

2* 

CAI .FUFL  AIR  RATIO  = 0.073816  MEAS.  FUEL  AIR  RATIO 

= 0.071114 

OIFF  MEAS.C  CAL.  F/A 

PERCENT 

* 3.7997 

.1 

M 

rvL  tfmp  ofg.f 

CYL-l 

CYL-2 

CYL-3 

CYL-4 

*9 

399.71 

421.50 

418.12 

418.75 

FXT  GAS  TEMP  DEG.F  EXT-l 
l-iSS.l 

EXT- 2 
1417.0 

EXT- 3 
805.70 

EXT-4 

2120.8 

SEXT-l  SEXT-2 

1369. 3 1366. 6 

«J 

engine  oil 

Fn  ILT 

SOILT 

OILP 

MANIFOLD  PRESSURE  » 28.031 

4 

189.72 

202.94 

72.399 

a 

' PYNO  CONO. 

TOfiOUE 
,238.20, 

lAIRTl 

RPM 

2357.9 

CYL.BACK  PRESSURE  = 29.283 

w 

air 

IAIRT2 

TAIRTI 

TAIRT2 

• 

M 

79.675 

80.073 

30.520 

*75.619  ■ 

ORIFICE' AIR 

TE“P 
91  .369 

DELTAP 

3.9327 

ORFP 

54.009 

FLOW 

2709.9 

' 

CFLL  .tfmp. 

95,452 

HFATFR  TEMP  = 90.115 

cooler  temp  = 73.564 

--  : 

-•  • 

2 

NASA-LEHIS 

PRELIMINARY 

DATA  OV/16/76  CAODEII  REC  04/16/76  15: 

57:49.325 

FAC 

SEX15  PGM 

C003  RDG  3493 

LEANOUT  25  RTOC 

■TO  CL  APP  80  REG  HUM  = 80 

S MORE  = 5.0000 

NO. 

SCANS  » 4 

c 

ENGINE  TIHINR 

= 25.000 

REG.  BAROMETRIC  PRESSURE  » 29.230  RATER  HP.*  160.00 

HC 

RATIO*  2.1250 

• ' 

Cnvp.  AIR 

TEMP 

PRESS 

CFM 

OR.Y  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

la 

ei.ooo 

2 9»  220 

112.65 

479.89 

6.2363 

14.483 

FUEL 

TEMP 

97.551 

PRESS 

5.6536 

DENSITY 

44.196 

TURBO  FLOW 
35.807 

FLOW  TRON 
34.631 

F PI  P 
6.1176 

I* 

COOL  I MG,  AIR 

TEMP 

URFL-HOOO 

REL-HORD 

FLOW 

REL-HUM 

DEW-POINT 

83.1A6 

3.0104 

3.8172 

9977.6 

74.205 

72.012 

REL-HUM 

1 

7V.205 

2 

75.560 

HUMIDITY 

120.14 

X H20  VAPOR  CORRECTED 
2.7588  69.468 

HP 

1) 

» 

ENG..  CONR. 

F/  A ORY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM-2 

TORQUE 

BHP 

31 

0.072l6<r 

0.070947 

1.0771 

2352.8 

2353.1 

145.90 

65.361 

3i 

24 

WET  CORRECTION 

. F'CJ.OR  = 0. 

83845  EXHAUST  MOLE-  WT. 

= 28.329 

EXHAUST 

DENSITY  = 0.073351 

EXHAUST  FLOW 

RATE  » 7126.8 

« 

MEASURER  GONC. 

PART  PER 
HC  PPM 

MILLION  WET 
NRX  PPM 

CD  DRY 

PEP  CENT 
C02  DRY 

02  URY 

___ 

Jm  . 

COPRECTFR  CONC 

1180.7  798.70 

. TO  WET  BASIS 

3.0368 

2.5462 

13.002 

10.902 

0.25850 

0.21674 

M 

HC 

NOX 

cn 

D 

EMISSION  RATE 
EMISSION  MASS/HOOE 

0.30209 

0.030209 

0.6773? 

0.067737 

13.174 

1.3174 

i* 

EMISSION  MASS/RATFR  HP 
MORE  EMIS./STO.  CYCLE  T 

0.00018881 

9,9373 

0.30042335 
28. 224 

0.0082339 

19.605 

CAL.Fuet  AIR  RATtn  = 0.073830 ^ E AS^_F1'EL  AIR  RAT  SO  = 0.07216V . DlfE  MEAS.6  CAL.  F/A  PERCENT  = 0.92218 


.e 

CYL  TFMP  DEG.F 

CYL-1 

CYL-2 

CYL-3 

CYL-4 

» 

•0 

355.12 

359.26 

364.64 

365.45 

EXT  GAS  TFMP  DEG. 

F CXT-1 
1551.6 

EXT- 2 
1482.3 

EXT-3 

1043.9 

FXT-4  SEXT-l  SEXT-2  

2014.9  1236. 2 1237.8 

41 

ENG  IMF  riL 

FD  ILT 

SnSLT 

139.72 

OILO 

72.117 

MANIFOLD  PRESSURE  * 19.603 

4» 

183.69 

OYNO  COMO. 

TOP.  Oil  F 

RPM 

CYL.RACk  PRESSURE  * 29.258 

_139.7l 

2294.5 

V 

INruCTIPM  AIR 

lA  IRTl 

lAlRT? 

TAIRTl 

TAIRT2 

83 .648 

81.000 

40 -,3 12 

76.172 

rpIFITe'  AIR 

TEMP 

RFLTAP 

ORFP 

FLOW  - 

91 .402 

.0.093759 

53.946 

330.23  __  - , 

GFLL  TFf‘P....f..,  95. 

755 

HE-ATFR  TEMP 

= 90.041 

CnOLER  TEMP  = 74.601 

I 


NASA-LEWl S 


PRELIMINARY  DATA 


04/16/76 


CAODEI I 


REC  ••04/  16/76  16SQ7;  16.791 


FAC  SEX15 


PGM  C003 


RDG  3495 


LEANHIIT  25  BTOC  TO  CL  APP  BO  PEG  HOW  = 80  t 


MODE 


4.0000 


NO.  SCANS 


engine  timing  = 25.000 


DEG. 


COMB.  AIR 


TEMP 


78.501 


PRESS 

29. 2 58 


.MRPMejmc  pressure  = 29.230 

CFM 


RATED  HP.»  160.00 


HC  RATIO*  2.1250 


191.02 


DRY  FLOW 
"826'’.87 


VAPOR  FLOW  PRESS  TOTAL 
14.247 


14.709 


CCM6.  FUEL 


TEMP 

94.316 


CCCLING  AIR 


_J[EMP  __ 

; 81.359 


PRESS 

5*5767_ 

UDEL-HOOD 

2.9533 


DENSITY 

44.278 


TURBO  FLOW  FLOW  TRON 
61.112  58.395 


FPI  P 
6.0921 


OEL-HOOD_ 

3.8591 


JFLDW 
9871. i 


REL-HUM 
82.102 ■ 


DEW-POINT 

72.583 


RFL-HUM 


1 2 HUMIDITY  * H20  VAPOR  CORRECTED  HP 

82.102  63.912  _ 120.61  2.7697  126.26  


FNG.  COND. 


_F/A  DR^ F/A.WET EOU.  RATIO  J>PM-1 

0.070622  6.069425  1.0541  2431.4 


RPM-2 

2432.0 


TORQUE_ 

'258755 


BHP 


119. 70 


WET  CORRECTION  factor  = 0.82596 


EXHAUST  M3LE.  HT.  « 28.462 


EXHAUST  DENSITY  * 0.073696 


EXHAUST  FLOW  RATE  - 12205. 


MEASURED  rONC. 


1069.8 

CORRECTED  CQNL.__TJ  WET  BASJ.S 


P'ART  PER  MILLION  WET 

HC_  PPfl _ NDX  PPM 

’ 1494.7 


EMISSION  RATE 
EMISSI  0^l MASS/MODE 


EMISSION  mass/rated  HP 


HC  . 

0.46877 

0.039064 

6.66024415 


CO  DRY 
3.6683 
3.  029?_ 


PER  CENT 
_C02  DRY 
12.637 
10.437 


02  ORY  _ 

'0.29553 

0.24409 


6N 

To 


NOX  

2.l7il 

0.18092 

o.obi'iaoe' 


CO 


26.849 

2.2374 

0.013984 


CAI-FDEL  AIR  RATIO  = 0.073982 

NEAS 

. FUEL  AIR  RATIO 

= 0.070622  OlFF 

MEAS.E  CAL.  F/A  PERCENT  = 4.7581 

rvi  TFMP  nFr.-F 

CYL-1 

CYL-2 

CYL-3 

CYL-4 

392~.  39 

416.62 

415.61 

414.23 

EXT  GAS  TEMP  DEG. 

F EXT-1 
1592.6 

EXT-2 

1399.3 

EXT- 3 
821.06 

EXT-4  SEXT-i 

2038.7  1371.5 

S EXT-2 
1369.0 

ENGINE  OIL 

EO  ILT 

Sn  I L T 

OIL® 

MANIFOLD  PRESSURE  * 

27.934 

188.73 

219.05 

72.559 

DYNO  COMD. 

TDROUE 

267.62 

rTm 

2381.5 

GYL.BACk  PRESSURE  * 

29.459 

INDUCT  ICM  AIR 

lAIFTl 

! AIRT2 

TAIRTl 

TAIRT2 

78.103 

78.501 

19.932 

75.849 

ORIFICE  AIR 

TEI-'P 
89  .347 

DELTA P 
1 .0906_ 

ORFP 

53.779  _ 

FLOW 

1463.2  

CELL  TEMP.  = ...94_._10R 


heater  TEMP  = S9.859 


COOLER  TEMP  = 73.448 


: 

NASA-LEWIS 

PRELIMINARY 

DATA  04/16/76  CADDEI I REC  04/16/76  16:09; 

55.442 

FAC 

SEX15  PGM 

C003 

■* 

LEAMOLIT  25  BTOC 

TO  CL  APP  80  DEG  HUM  = 80 

X MODE  * 5.0000 

NO.  SCANS  = 5 

engine  TIMING 

= 25.000 

OEG.  ' BAROMETRIC  PRESSURE  = 29.230  RATED 

HP.=  160.00 

HC  RATIO*  2.1250 

. 

COMB.  AIP 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

j 

79.376 

29.230 

112.44 

478 -.79 

B.2336 

14.483 

■s 

'1 

CCMfi.  FUEL 

TEMP 

95.920 

PRESS 

5.6901 

DENSITY 

44.237 

TURBO  FLOW 
36.671 

FLOW  TRON 
34.671 

FPI  P 
6.1191 

CCCLING  AIR 

TEMP 

UDEL-HOOO 

DEL-HnOO 

FLOW 

REL-HUM 

DEW-POINT 

'4 

1 81.677 

3.0280 

3.7550 

10010. 

78.399 

72.060 

<4 

REL-HUM 

1 

78.399 

2 

80.290 

HUM  ID ITY 
120.38 

X H20  VAPOR  CORRECTED  HP 
2.7643  68.221 

,1 

FNG.  rOMD. 

F/A  DOY 

F/A  WFT 

FOU.  RATIO 

RPM-1 

RPM-2 

TORQUE 

BHP 

.1 

0.Q72415 

0.071190 

1.0300 

2351.8 

2352.8 

143.58 

64.293 

.i 

WFT  CnpPECTICM 

FACTOR  = 0. 

83932  EXHAUST  M3LE.  WT. 

= 28.308 

EXHAUST  DENSITY  = 0.073296 

EXHAUST  FLOW 

RATE 

HEASURFn  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
VOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

corrected  CONC 

1154.8  807.58 

. TO  WFT  BASIS 

3.0372 

2.5492 

13.019 

10.927 

0.24186 

0.20300 

• 

.'a 

HC 

NOX 

CO 

n 

EMISSION  rate 
EMI«:SIOM  MASS/MOPE 

0.29508 

0.029508 

0.68402 

0.068402 

13.173 

1.3173 

li 

> 

EMISSIOM  masS/PATEO  HP 
Monr  EMIS./STD.  CYCLE  ? 

0.00018443 
9. 7066 

0.00042751 
28. 501 

0.0002328 

19.602 

A 

CAL-FUEL  AIR  RATIO  = 0.072862  MEAS.  FUEL  AIR  RATIO 

= 0.072415 

DIFF  MEAS. 

C CAL.  F/A 

PERCENT  * 0.61774 

3t 

CYL  TEMP  OEG.F 

r.YL-1 

CYL- 2 

CYL- 3 

CYL-4 

1 

359.95 

366.63 

371.77 

375.08 

<■ 

EXT  GAS  TEMP  DEG.F  EXT-l 
1560.3 

EXT-2 

1402.5 

EXT- 3 
1044.5 

EXT-4 

1905.6 

SEXT-1 

1256.2 

S EXT-2 
1258.3 

a 

ENGINE  OIL 

FT  ILT 

sniLT 

01  LP 

MANIFOLD  PRESSURE  = 19.584 

:: 

187.95 

206.90 

71.947 

DYNO  Cf'Mn. 

TTFOUE 
146  .76 

3.  P M 
2335.1 

CYL. BACK  PRESSURE  = 29.337 

•» 

INDUCT  ION  AIR 

lAIPTl 

I A I R T2 

TA1PT1 

TAIRT2 

70  .031 

79.376 

70.578 

76o389 

OPIFICE  AIR 

temp 

89.722 

OELTAP 

1.0293 

ORFP. 

54.211 

FLOW 
1421. 7 

CELL  TFL'P.  = 94.255  HEATER  TEMP  = 89.887  CGOLER  TEMP  = 74.739 


^^flSA-L^::wIS 


PRELIMINARY  DATA 


OA/16/76 


CAPDEIl 


RFC  04/16/76  16;»3;53«9B5 


FAC  SEX  IS 


PGM  C003  RDG  3497 


LEAMClUT  2S  BTDC  TP  CL  APP  80  PFG  HUM  = 6Q  ^ 


MODE  ? 3.0QQQ. 


NO  t SCANS, 


RATED  HP.«  160.00 


HC  RATIO*  2.126P 


rriMR.  AIR 

TF  MP 

PRESlS 

r.FM 

DRV  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

79.499 

29.235 

213.36 

936.65 

12.568 

14.838 

COMB.  FUEL 

TEMP 

93.3fi! 

PRESS 

5.436B 

DENSITY 

44.302 

TURBO  FLOW 
m.5oi_ 

FLOW  TRON 
78,605 

FPIP 

6.0030 

r not  I Nr;  at  r 

TFMP 

IIPFI  -Honn 

DEL-HfJOQ 

F.L0W,  •_ 

R EL -HUM 

DEW-POINT 

82.777 

2.9965 

3.7863 

9951.7 

62.795 

65.712 

PFL-HUH 

1 

62.795 

2 

38.468 

HUMIDITY 

93.930 

% H20  VAPOR 
2.1570 

CORRECTED  HP 
153.36 

pwr,.  rriND. 

F/A  PRY 

F/A  WFT 

EQU.  BA.TLQ. 

RPH-l 

RPM-2 

TORQUE 

BHP 

0. C83921 

0.082810 

1.2526 

27C2.1 

2702.5 

276.59 

142.30 

WET  CORRECTION 

FACTOR  =0.84133  EXHAUST  MOLE.  HT. 

= 27.372 

EXHAUST  DENSITY  = 0.070874 

EXHAUST  FLOW 

RATE  = 14502. 

MFt'lIRFO  CONC. 

PART  PEP  MILLION  WFT 
HC  PPM  MOX  PPM 

CO  DRY 

PER  CFNT 
C02  DRY 

02  PRY 

-C 

fORPFCTFn  CflNC. 

1651.8 

TO  WFT  BAR  15 

247.26 

8.1412 

6.8495 

10.4370 

8.7808 

0.12573 

0.10578 

HC 

NOX 

CD 

F^'ISSIO^J  RATF 

0.85995 

0.0042998 

0.42672 

0.3021336 

72. 1 1 5 
0.36058 

ff'ISSION  MASS/RATED  HP 
Mpop  FVr^./<;Tn.  cvri  f * 

2.6873E-05 

1.4144 

1.3335F-05 

0.88899 

0.0022536 
5. 3657 

CAI  .FIIFI  AIR  RATIO  = 0. 08^741 

MEAS.  FUEL  AIR  PATIO 

= 0.083921 

OlFF  MEAS 

.£  CAL.  F/A 

PERCENT 

= 0.97715 

CVL  TEMP  DEG.F 

CYL-1 

CYL-2 

CYL-3 

CYL-4 

1412. 00 

429.73 

404.96 

418.85 

Q Q^ 

EXT  CAS  TEMP  OEG.F  EXT-l 
1471-5 

EXT -2 
L366.  1 

EXT-3 
501.80  , 

EXT- 4 
1737.9 

SEXT-1 

1286.5 

SEXT-2 

1282.0 

§ _ _ 



FAC IMF  Oft 

EOIIT 

SOILT 

OILP 

MANIFOLD  PRESSURE  = 28. 

275 

189.53 

137.98 

73.375 

CYNO  COMO. 

TOROUF 
769.93  . 

ROM 

2616.7 

CYL.BACK  PRESSURE  = 29. 

449 

- - |g- 

..  2a 

INnuCTION  AIR 

lAIRTl 

I A IPT2 

TAIRTl 

TAIBT2 

79.199 

79.499 

-42.628 

76.213 

OPIFICE  AIR 

TEMP 

90.324 

DELTAP 

1.0422 

ORFP 

54.376 

FLOW 

i429.6 

r EL  1- . T E.V. P , 98 , 4 6 3 .... 

.HEATFR  TEMP 

= .91.939 

.COOLER  TEMPO  S.  75. 

4.50 

^ ___ 



’ - NASA-1  FHIS  PHFLIMIN'ARY  DATA  0^/16/76  CADDEI  1 REC  04/16/76  16;53;23.829 FAC  SEX  IS PGM  C0C3  RDG  3499 


* 

IE  A'inUT  25  BTOC 

TP  CL  APP  80 

PEG  HUM  = 60. 

MODE  = 5.0000 

NO.  SCANS  - 5 

1 

• 

ENGINE  TIMING  = 

\ 

25.000 

PFG.  ' PAROM.ETllC  PRESSURE  = 29.230 

RATED 

HP.=  160.00 

HC 

RATIO*  2.1250 

1 

r.PMR^  AIR 

TFMP 

PRESS 

CFM 

DRV  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

t 

10 

80.928 

29.236 

112.03 

480.17 

6.462S 

14.484 

l} 

COMB.  FUEL 

TFMP 

95.773 

PRESS 

5,6283 

PENS  ITY 
44.241 

TURBO  FLOW 
44.576 

FLOW  TRCis 
41.704 

FPIP 

6.1032 

11 

l< 

r POLING  AIR 

TFMP 

UOEL-HOOD 

XLEL^HOnO 

FLOW 

RFL-HUM 

DEW-POINT 

14 

! 

82.372 

2.9751 

3.  6836 

9912.0 

58.672 

65.102 

11 

!■ 

EEL-HUM 

1 

5R.67? 

2 

81.330 

HUMIDITY 

94.215 

* H20  VAPOR  CORRECTED  HP 
2.1635  67.934 

. 

n 

ENG.  CCNO. 

F/a  ORY 

F/A  WET 

EQU.  RATIO 

RPM-l 

RPM-2 

TORQUE 

BHP 

11 

n 

0.086852 

0.085699 

1.296  3 

2360.1 

2361.1 

143.26 

64.375 

WET  CORRECTI  ON  1 

FACTHP  = 0.8^ 

845  EXHAUST  MOLE.  HT. 

= 27.149 

EXHAUST  DENSITY  * 0.070296 

EXHAUST  ELOW 

RATE-*  7515.9 

16 

MfASUPEn  CONC. 

PART  PFR  MILLION  WET 
HE  PPM  NPX  PPM 

CO  DR  Y ■ 

PER  CENT 
_.CT2  DRY„  . 

02  DRY 

21 

CPFRECTFD  CONC. 

2033.1 

TO  WFT  BASIS 

159.92 

8.6442 

7.3342 

10.1230 

8.5093 

0.17128 

0.14532 

7» 

JO 

HC 

-MOX  . 

CO. 

• 

37 

EMISSION  RATE 
F MI  SSI  ON  MASS/MODF 

0.54857 

0.0548^i7 

0.14303 
JJ, 0143.03  _ 

40.019 

4.0019__ 

a 

3* 

EMISSION  MASS/RATEO  HP 
MPOE  EMlS./STn.^Jr5fCl^F  

0.000342  86 
18.045 

8.9392E-05 

5.9595 

0.025012 

59.553 

Jh 

ji 

CAL .FUEL  AIR  RATIO  = ;0.086066  MEAS.  FUEL  AIR  RATIO 

= 0.086852 

DIEF  MEAS 

.C  CAL.  F/A 

PERCENT  * 

-0.90465 

ji 

u 

rVL  TEMP  riEG.F 

CYL-1 

CYL-2 

_CYL-3_ 

CYL-4 

a 

•c 

338.92 

350.02 

355.14 

362*28 

: 

EXT  GAS  TEMP  OEG.F  EXT-l 

1753.3  . 

EXT-2 
1267.7  . 

E.XT-3 

485.18 

EXT- 4 
1700.4.. 

SEXT-l 

1108.4 

SEXT-2 

1110.6 

4] 

ENGINE  OIL 

EP  ILT 

STILT 

OILP 

MANIFOLD  PRESSURE  = 19. 

319 

<« 

189.02 

03.945 

71.899 

4« 

DYNO  CONO. 

TQPOUE 
14  8,54 

RPM 

2319.8  , „ 

CYL.BACK  PRESSURE  = 29. 

290 

4* 

INnuCTION  AIR 

lAIPTl 

lA  IRT2 

TAIRTl 

TAIRT2 

80.699 

30.928 

-43.467 

76,038 

s; 

OPIFICE.AIR 

TE*'P 

91.360 

OELTAP 

0.06^406 

TRFP 

53.902 

ELOW 

244.10 

: 

CELL  TEMP.  = 90.032 

HEATEP  TEMP 

=108.00 

COOLER 

TEMP  = 74. 

418 

REC  04/16/76  17tl0t44.727 

FAC 

SEX15  RGM  C003  RDG  3500 

r.  I 1-  A t li: 

nc<^  uiiM  - 

« HC 

IDE  = 3.0000 

MO.  SCANS  » 5 

LF  Af'nUT  75  BTDC_ 

LI — AKr  .a-U 

ntrr..  = ' RARnMFT^ir  PRESSURE  = 29.2_2C_ RATED  HP.*  160.00 

HC 

RATIO*  2.1250 

OOP 

rFM 

DRY  FLOW  _ 

VLAPQ R FL  oh P R.£S.S  TOTAL. 

< , A LS 

79.040 

29.218 

212.94 

935.-04 

12.717  14.035 

COM3.  FUEL 

TE  MP 

PRESS 

P.44'^4 

DENSITY 

44.328 

TURBO  FLOW 
79. 117 

FLOW  TRON  - FPIP 
76.904  6.0639 

iinFi  -Honn 

nEL-Hono 

FLOW 

RFl -HUM  DEW-POINT 

T U*  L 1 Nf»  AIK 

• 81.271 

2.9433 

3.8079 

9852.4 

64.584  56.087 

R EL-HUM 

1 

2 

HUMIDITY  * H2D  VAPOR 

95.202  2.1862 

CORRECTED  HP 
154. 03 

• 

F./A  MY 

F/A  WET  

EQU.  RA.IIQ_ 

RPM-1  

RPM-2  TORQUE 

BHP 

PNG.  CONf). 

2703.4  277.51 

142. 

85 

0.082246 

0.081143 

1.2276 

2 702.5 

‘ WET  CGRRECTIOM 

FACTOR  = 0.83373  EXHAUST  MOLE.  WT. 

= 27.503 

EXHAUST  DENSITY  * 0.071211 

EXHAUST  FLOW  RATE  « 14389. 

PAPf  PEP 

M ILL  ION  WET 

MOV  PPM 

rn  DRV 

PER  CENT 
CH2.  DRY  . 

02  DRV 

^ 

MF  A SUR  El)  rU'NL  • . 

1689.8  217.24 

8.1903 
6.  82  86 

10.4020 

8.6723 

0.12849 

0.10713 

COQRECTEt)  CUML_i 

HC . — 

0.87288 
n . rtD4'^  A44 

MOX 

Cn_._ 



EMISSION  RATE 

0.37198 
J). 0018599 

71.334 

0.35667 

• 

HA  S S / Ml 

' EMISSION  MASS/P ATEO  HP 

2.7277E-05 
1 -4HP7 

1.1624E-05 

0.77496 

0.0022292 

5.3076 

1C.I  I ’-  ^ T 

‘ CAl  .FHFI  AIR  RATIO  = 0.084091  MEAS,_FUE.L  AIR  .RATIO. 

= 0.082246 

DIFF  MEAS.t  CAL.  F/A 

PERCENT 

■ 3.2161 

_iCjrLIEM£-JlEG*f C:^L-L_ 

<►13.08 


_CXL-2._ 
430. 90 


_CYL-3 

402.06 


_CYU-4 

4i6.14 


PXT  GAS  TEMP  OEG.F  EXT-1 
IA.1 8 »2. 


.E_NGINf_C.lL. 


_E.'TILT_.. 

186.62 


EXT-2 

_1436.9_ 

SOILT  _ 
223.74 


EXT -3 
_556,  0Q_ 

OILP 

74.555 


FXT-4 

1760.6. 


SEXT-1 

1287.6 


SEXT-2 

1282.2 


MAN  I FOL  0 PRESSURE  .?_28,_26.9_ 


PVNO  CONO. 


TnpQUE 

.27°.3_5 


J_NpuCTinN  AIR. 


_1AI»TL 

70.739 


RPM 

2598.9. 

I AIRT2.. 
79.040 


"CYL .back’ PRESSURE  = 29.403 


_TAIRT1. 

-80.752 


GRIP  ICE  *AI  R 
C FI L TPMP._ : 


TFf'P 
90. 167 


DC L TAP 
1. 0707 


nPFP 
54.1  05 


TAJRT2 

75.861 

^flc¥ 

1449.0 


97.728 


HEATER. TEMP  = 103.37 


COOLE.R.  TFMP  72.  024. 


NASA-l.FWIS 

PPFL IM INARY 

OATA  C4/16/76  CADDEII  REC  04/16/76  1-7:  13 

:31.  791 

FAC 

SEX15 

PGM  COO 3 

ROG  3501 

LFA'inUT  ?5  p.TPr 

TO  n APP  flO  PEG  HUM  = 60 

r MCOE  = 4.0000 

NO.  SCANS  = 5 

‘ 

FNGINE  TIMING 

= P5.000 

OEG.  BAROMETRIC  PRESSURE  =29.220  RATED 

HP.=  160.00 

HC 

RATIO=  2 

.1250 

rnyt».  AIR 

TEMP 

DRESS 

- c;fm- 

185.72 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

{ 

80.117 

29.205 

806.43 

11.010 

14.697 

Cn"R.  FUEL 

Tpyp 

c) 

PRESS 

5.4965 

DENSITY 

44.310 

TURBO  FLOW 
69.949 

FLOW  TRON 
65.808 

FPIP 

6.0627 

* 

j 

Cpni  IMG  AIR 

TEMP 

UDEL-HDOn 

OEL-HnQD  _ 

FLOW 

PFL-HUM 

DEW-POINT 

/ 82.187 

3.0158 

3.8312 

9987.7 

61.989 

65. 922 

* 

tj 

R EL-HUM 

1 

M -9RO 

2 

54.701 

HUMIDITY 

95.566 

T H20  VAPOR 
2.1945 

CORRECTED  HP 
125.57 

* 

» 

FNn.  rn^n. 

F/A  PRY 

F/A  WFT 

ECU.  PATIO  RPM-1  _ 

RPM-2 

TOROUE 

BHP 

rz 

C • 08 160^ 

0.080505 

1.2180 

2435.0 

2435.7 

257.99 

119. 

61 

i 

WET  CORRECT lOM 

FACTTR  = 0. 

83336  EXHAUST  MOLE.  WT. 

=27.553 

EXHAUST  DENSITY  = 0.071342 

EXHAUST 

FLOW  RATE  * 

12380. 

rnvr 

PART  PER 
HC  PPM 

MILLION  WET 
MOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

• 

•-Q 

CPPRFC TFn  rnNC 

1816.1  544.69 

. TO  WFT  RASl 5 

7.9538 

6.6783 

10.584D 
8..82_02..  . 

C. 16450 
0.13708 

y» 

X 

HC 

NQX 

CO  ... 

a 

EMISSION  RATE 
F'MSSIPM  MASS/vnriF 

0.80718 

0-067265 

0.80249 
■ 0.066874 

59.577 

4.9648 

a 

EMISSION  MASS/RATEr)  HP 
Mnnp  FMiS./STn.  CYCIF  ?! 

0.00042041 

22.127 

0.00041796 

27.864 

0.031030 

73.881 

» 

CAI  .FIIFI  AIR  RATIO  = 0.00<fl79  MFAS.  FUEL  AIR  RATIO 

= 0.081604 

DIFF  MEAS 

.&  CAL.  F/A 

PERCENT 

= 3.1557 

3J  ” 
» 

r.Yl  TFMP  OFG.F 

CYl  - 1 

CYl  -2 

CYL-3. 

CYL-4 

371.23 

389.81 

411.86 

417.70 

EXT  GAS  TEMP  DEG.F  EXT-1 
16R5.3 

E X T-  2 
1282  .4 

EXT- 3 
662. 15  . 

EXT-4 

1761.3 

SEXT-1 
123  8.5 

SEXT-2 

1235.9 

FMGTMF  on 

EOILT 

SORT 

niLP 

MANIFOLD  PR 

ESSURE  = 27. 

477 

187.97 

185.33 

72.607 

•1 

DYNO  COMO. 

TORQUE 

P58.S1 

RPM 

. . 2365.0 

CYL. BACK  PRESSURE  = 29. 

318 

»c 

IMOUCTION  AIR 

lAIRTl 

IAIPT2 

TAIRTl 

TAIRT2 

4, 

79.781 

30.117 

-41.0  73 

76.728 

u 

!>• 

ORIFICE  AIR 

TEMP 

90.507 

DELTAP 

2.9983 

ORFP 
54. 090 

FLOW 

2373.7 

'•*' 

CELL  TEMP.  = 

98.100 

HEATER  TEMP  = 97.409 

COOLER  TFMP  = 75. 

646 

JAPYQATi 


CADOE! 1 


REC  04/16/76  I7tl6;l».275 


FAC  SEX15 


PGMC003 


RDG  3502 


RARnUPTRlC  PRESSURE  = 29.220  160.00 — HC  RATI  0«...  2«1250_ 


CriKB.  FUEL 


PEL-HUM 


80.381 


81.333 


_pflESlS_ 

29.210 

PRESS 


111.12 

DENSITY 

44.269 


DRY  FLOW 
475.88 


_VAPOR„FLOW .PRESS  TOTAL 


6.4599 


14. 476 


TURP.O  FLOW  flow  TRON  FPIP 
44 , 226 _4 1 .,5  7J  6,.0?36_ 


unEL-Hnnn  DE  l-hdod  EL  oh REL-huh_ 

2.94^8  3.7052  9857.1  60.197 


DEH-POtNT 
65. 327 


1 2 HUMIDITY 

I .L97„: 73.597 .95.023.. 


* H20'  VAPOR  CORRECTED  HP 

^67,717 


0.087372 


F/A  WFT EQU.  .pa.TIJ2 PPM-l  _ 

0.086202  1.3041  2350.9 


_RPM-2 
2350. 7 


IQROUE 

143. 44 


BHP 

64.205 


WFT  CORRECTION  FACT3R  =0.84914  EXHAUST  HOLE.  HT.  = 27.111 

^PART^PFR  MILLION  WET  - PER  CENT 

MEASURED  CnVC.  HC  PPM  NOX_  PPM.  CO  DRY Cn2  DRY 

■ ■ 2028  .5  '147.63  8.7718  10.072D 

C P RPFCTFD  CPNC.  TO  NET  8ASI  S 7.44  8 5. — J .5522 


EXHAUST  DENSITY  * 0.070196  EXHAUST  FLOW  RA'TE  • 7463.6 


fl2  DRY  _ 

0.16950 

0.14393. 


F MI  SSI  CM  RATE 

EM  I S s I n.N H A S.SZM f] P£. 

EMISSION  HASS/RATEO  HP 
MPPE  FMIS./STP.  CYCLE  % 


_HC.  .... _.NOX  , .CO. 

O.543T2  0.13112  40.360 

0-054352  0.013112  ^.  4.0360  _ 

0.00033970  8.1953E-05  0.025225 

17.879 5,..4.635 60  .Q6.Q._ 


CAl.FDFL  AIR  P AI 
lja_EE-HP..DES.<£— 


J*EAS  . FUEL  A I R RATIO  = 0. 087372 DIFF  HEAS.E  CAL.  E/A  PERCENT  »-l«1533 


33  57h” 


fXT  GAS  TEMP  DEG.F  EXT-1 

:_L7°  6.,.6.. 


ENGINE  PIL 


DYNO  COMO. 


LNDUC  TJC(SL_A1R. 


crificf'  air 


..CELL  TF"P. 


..EOILT.  .. 
189.58 

TpTquf 

136, P? 

lAlRTl 
80  .081 

~TF‘'P 

90.873 


r-YL-2 

349.23 

______ 

_1334.6 

..S.PILT  _ 
201.09 

~R^M 

2310.5 

I M RT2  . 
80.381 

^neLTAF 

1.0567 


-CYL-3_. 

350.97 

"ext-IT” 
_665. 5Q_ 

niLP 

71.887 


TAIP.T1 

-30.704 

^DRFP  ^ 
. .54.063 


_CVL-4  . 
355.51 

~EXT-4~ 

I721..9_ 


SEXT-1 

.1100,3 


SEXT-2 

1102.4 


MAN!  FOLD  P.R.ESSORE  = 19.153 


'CYL. back"  PRESSURE  = 29.301 


TAIRT2 

76.121 

FLOW 

1438.7 


97.970 


.HEATFP  TEMP  = 104.53 


CrnLER  TEMP  = 74.214. 


‘ NASA-LEWIS  PRFLtMtMARY  OA  TA  OA/16/76  rADOETT  REC  04/16/76  i7i2»;50.a90 FAC  SEX  15 PGM  C003  RDG  3503 

‘ LEA^’PUT  25  BTDC  TO  CL  APP  BO  PEG  HUM  . 60  K MODF  * 3.0000 NO.  SCANS  « 5 ' 

‘ FNCINF  TIMIMG  = 25.000  DEG.  . RARnMEnir.  PRESSURE  = 29.2?0 RATED  HP.»  160.00 HC  RATIO*  2.1250 

■ C-QMq.  AIR _I£ilE PRESS  CFM  DRY  FLOW  VAPOR  FLOW TOTAL 

' 80.381  29.236  212.97  935.^20  12.664  14.832 


CCMB.  FUEL  TFMP  PRESS  DENSITY  TURBO  FLOW  FLOW  TRON  FPIP 

-94.620- S^4-7£l ^44.  Z2Q Z9.ilI8 76  ,J4^_ &,9628 

COrLIMG  AIR  - TEMP UDEL-HOOD  DEL-HOOD FLOW_,_ R El— HUM DEW-POINT 

/ 83.251  3.0313  3.7359  10016.  61.530  65.957 

PEL-HUM  ~ ~ ~i  2 HUmTd  ITY  *~H20~VAP0R  CORrVc TED  HP 

,61.5-315 :i22.862-_ 94.790—  2.1767 154.59  

ENG.  CONP.  F/A  DRV  F/A  WFT EQU,  RALIO PPM- 1 ^RPM-2 TORQUE  BHP 

0.082063  0.080966  1.2248  2704.8  2705.9  278.22  143.29 


' WET  correction  FACTOR  = 0.83762  EXHAUST  MOLE.  WT.  = 27.517  EXHAUST  DENSITY  » 0.071248  EXHAUST  FLOW  RATE  - 14380. 

~~  PAPT~PER’~M'l’LLi0N  WFT  PER  CEnT'  ' ’ ' ’ * ^ 

” MEASURED  CONC.  HC.  PPM NOX  PPM  ~ CO  DRV  ' ^CQ2_0RY 02  DRY -Q 

•’  1572.7  273.  19  7.6956  10.7060  0.12785  "vj 

■ CgEEECTED-CQNC^  TO  HFT  PAll^a ^ 6.4459  8.9678 0, 1 Q1Q9 

HC  rJOX- f.n_ 

“ EMISSION'  RATE  0.81191  0.46751  67.298 

’*  EMI  <;<;inN  waSS/MOPE jO ..Q.CL4. 0596  0. 0 0 23375  0 . 3 364_9 ; 

“ EMISSION  MASS/RATED  HP  2.5372E-05  1.4610E-05  0,0021031 

;;_.M.CriE  FClLi./STO.  CYCLE  t, ^.3,154 0.51331 5..Q(i73^ 

“ CAL. FUEL  AIK  RATIO  » 0.083582  M EAS.  FUEL  A I P RATIO  = 0 ,08 2063 OIFF  MEAS.C  CAL.  F/A  PERCENT  «=  1.8519 

' CYL  TEMP  DEG.F  CVL-1  CYL-2  CYL-3_„-  CYL-4 

415.73  435.  14  409.49  427.67 


NASA-L~W1S 


PREHHINABY  DATA 


C ADD El  1 


REC  04/16/T6  lTi27:02.18T 


FAC  SEX  IS 


PGM  C003 


RDG  3504 


LFANPUT  25  BTnC 

TP  CL  APP  80  DEG  HUM  = 60 

r MODE  = 4-0000 

NO.  SCANS  » 5 

EMriA'E  TIM  IMG  = 

25.000 

DEG.'  BARDMET3IC  PRESSURE  = 29.220  RATED  HP.-  160.00 

HC 

RATIO-  2.1250 

COMB.  AIR 

TEMP 

PRESS 

CFH 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

m 

81.227 

29.200 

186.  89 

C12-72 

11.044 

14.708 

Ij 

COMB.  FUEL 

TEMP 

05.122 

PRESS 

5.5055 

DENSITY 

44.257 

TURBO  FLOW 
70.539 

FLOW  IRON 
66.718 

FPIP 

6.0576 

u 

f4 

CPPLlNr,  air 

TFMP 

UDEL-HOOD 

DEL-HOOD 

FLOW 

REL-HUM 

DEW-POINT 

It 

1 

83.892 

2.9555 

3.  7783 

9875.2 

59.557 

65.812 

It 

REL-HUM 

1 

59.557 

z 

45. 7a? 

HUMIDITY 

95.121 

1!  H20  VAPOR  CORRECTED  HP 
J2.1843  127.34 

» 

ENG.  cni’O. 

F/A  PRY 

F/A  WET 

EOll.  PATIO 

RPM-1 

RPM-2 

TORQUE 

BHP 

J* 

12 

0.082092 

0. 080991 

1.2252 

2443-0 

2443.7 

260.51 

121.18 

21 

J« 

WET  CnRFECTION 

FACTOR  = 0. 

83838  EXHAUST  HOLE.  WT. 

= 27.515 

EXHAUST  DENSITY  = 0.071242 

EXHAUST  FLOW  RATE  > 

12499. 

21 

24 

MEASURED  COAiC. 

PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CD.  DRY_ 

PER  CENT 
C02  DRY 

02  DnY 

-e> 

21 

.• 

COPRFCTFO  CONC. 

1753.3  609.44 

TO  WET  BASIS 

7.6456 

6.4099 

10.7500 

9.0128 

0.15900 

C.13330 

21 

« 

. HC,  . _ 

NOX 

CO 

31 

a 

EMISSION  PATE 
F Ml  SSI  DM  MASS/ MODE 

0.78674 

0.065562 

0.90649 

0.375541 

59. 167 
4.8473 

^4 

EMISSIOM  HASS/RATED  HP 
MpnE  EMIS./STO.  CYCLE  f 

0.00040976 

21.566 

O.0CO47213 

31.475 

0.030295 
72. 132 

A 

CAl  .FUFL  AIP.  PATIO  = 0.083424  MFAS.  FUEL  AIR  PATIO 

= 0.082092 

OIFF  ME AS 

.e  CAL.  F/A  PERCENT  * 

1.6233 

; CyL.T£MP^£XL«f 

£TL-L 

CYl-2 

CYL-3 

CYL-4 

.1 

383.44 

401.52 

414.95 

423.53 

> 

EXT  GAS  TEMP  OEG.F  FXT-l 
13?0.6 

EXT -2 

..,.12  90.1  . .. 

EXT-3 

692.04 

EXT- 4 
1832.8 

SEXT-l 

1252.4 

SEXT-2 

1249,9 

EF-oiNE  OIL 

EOILT  . 

SniLT 

niLP 

MANIFOLD  PRESSURE  = 27. 

656 

« 

189.90 

237.84 

72.199 

• ( 

DYNO  COHD. 

TPPOUF 

260.23 

RPM 

2376.4 

CYl.BACK  PRESSURE  = 29. 

301 

INHOCTION  AIR 

I A IPTl 

IA1RT2 

.TAIRTI 

TAIRT2 

80. 893 

31.227 

-57.318 

76.413 

. 

OBIFICF  AIR 

TF"P 
91 .917  , 

DFLTAP 

1.063? 

OP.FP 

54.364 

FLOW 

1441.7 

fClL  TEMP..=  ,9^.7?3 

HEATCP  TEMP 

= 95.045 

COOLER 

TEMP  = 72. 

129  , 

RDG  3505 


o 


N A'^A-I  EW^S  PRFl  I'<  IK'ARY  DA  TA 


04/16/76 


CADDEI I 


RFr'  04/16/76  17;29:49.935 


FAC  SEX 15 


PGM  C003 


iFANniJT  2«i  Bine  Tn  ri  app  bo  opr7  HUH  - frO-t- 


MODE  = 5.0000 


NO.  SCANS  « 5 


ENGINE  TIMING  = 25.0QQ 


DEG. 


BAROMETl  1C  PRESSURE  ^ .29^22 Q, 


RATED  HP.»  160.00 


HC  RATI  0=  2.1250 


TFM 

DRY  FLOW 

VAPOR  flow  PRESS  TOTAL 

. 

1 

f.ONB  « AIR 

79.773 

29.221 

111.05 

4 75. '60 

6.4519  14.473 

,,  — “ 

COMP.  FUEL 

TEMP 

PRESS 

IS 

DENSITY 

44.763 

TURBO  FLOW 
J43.096 

FLOW  TRON  EPIP 

41.182.  6,1.110 

.J  — 

nFi  -Honn 

FLOW 

REL-HUM  DEW-POINT 

li  — 

r DOLING  AIR 

/ 81.095 

2.9295 

3.6737 

9826.4 

51.354  55.302 

— . 

If 

R EL-HUM 

1 

ill  ‘IRA. 

2 

HUMIDITY  3!  H20  VAPOR 

94.961  2.1806 

CORRECTED  HP 
67.933 



— 

OL*A3*» 

R / A no Y 

F/^  WFT 

EQU.  RATIO 

_RPM-l.  - 

RPM-2  TORQUE 

BMP 

FNr*_CU^[J« 

O.C 86590 

0.085431 

1,2924 

2353.1 

2353.7  143.85 

64.456 

WET  CORFECTION 

FACTOR  =0*85078  EXHAUST  MOLE.  WT. 

= 27.159 

EXHAUST  DENSITY  « 0.070347  EXHAUST  i-LUH 

'part  pep  million  wet 

rn  DRY 

PER  CENT 

C02  PRY  

10.3760 
_fi.fl274  _ 

02  PR  Y. 



HF&  SltRfcO  _C  ONCa — 

1932.0 

176. 94 

8.2584 

7t0’6i 

6.17035 

._.Q..144.9<f 

.•1 

CPPREr-TED  cone. 

Hr 

NOX  . .. 

.JIO  ...  _ 

: 

1? 

EMISSION  RATE 

0.51588 
n.nsi SRS 

0.15661 
9.3  1566J  . 

37.940 

3.7940 



EMISSTlIN  MASS/r>'l^t — 

; EMISSION  MASS/PATFO  HP 

0.00032242 

1 A 07A 

'9.7880F-05 

6.8783 

0.023712 

56.458 

MCnir  FMiS«/ST”*  CYCLr  — 

NFAC.  FIIFl  AIR  RATIO 

= 0.086590 

OIFF  MEAS.6  CAL.  F/A 

PERCENT  *-1.8402  

LOL  -rucL  n ^ 

1 “ «.tvv7r.,/  '..I.. 

rvi  -7 

CYL-3 

CYL-4 

, , „ — 

gvi  TEMP  [itG#P 

T L 1 

337.80 

349. 18 

349.78 

355.08 



EXT  GAS  TEMP  DEG.F  EXT-l 
16  517.  0 

EXT -2 
1340.9 

EXT-3 

744.  12,  _ 

EXT-4 

1800.1  

SEXT-l  SEXT-2 

_1108.8 lll.0«6 

..  - 

. — 

engine  Cli„ 

EOILT_„  _ 

SOILT  „ „ 

OILP 

MANIFOLD  PRESSURE  = 19,165  

. — ■■  "•  " ■ 

109.27 

2P7.23 

71.779 

■ 

»I 

PY*'0  COMD. 

TOPOUE 
146.53  

RPM 

2318.6 

CYL.BACK  PRESSURE  = 29.298 

■ - - - - - • • 

I A IPT 1 

1 A 1 RT  2 

TAIRTI 

TA  IRT2 



~ 

79.508 

79.773 

21.159 

75.969 

— — — — — 

nplFICf  AIR 

TEMP 

90.489 

DEI  T AP 
1.0247 

"‘OREP  " 
54.330 

FLOW 

1417.6  ..  . 

^ - 

- 

CFLL_TEMP._=.  .OP.OOS 

HEAT  EC’  TEMP  = 98.393 

COOLER  TEMP  = 72.815  

K'ASA-LF\1S  PPfLlMlMARY  DATA  04/16/76 CADDE.1.1.. 


RFC  04/16/76  17t3St21.»75 


FAC  SFX15 


PGM  C003  MDG  3506 


tPANnilT  ?5  Bine  TP  CL  APP  60  OFG  HUH  » 60  » 


WflDF  a 3.0000 


NO.  SCANS 


HC  RATH>  2.1250 


• 

FNGINE  TIMING  = 



PQPSS 

rFM 

DRV  FLOW  VAPOR  FLOW  PRESS  total. 

J 

* 

■ A IH 

78.580 

29,203 

213.13 

935.-41  12.652  14.834 

17 

cn«p.  FUEL 

TEMP 

PRESS 

a . ASAQ 

DENSITY 

44.371 

TURBO  FLOW  FLOW  TRON  FPIP 

80.938  77.798  6.0303 

TP  MP 

iinFi -Mnnn  ■ npi -HOOD 

FLOW  RFl-HUM  DEW-POINT 

1 81.280 

2.9978 

3.8621 

9954.3  65.204  65.927 

11 

PEL-HUM 

1 

AR  !>fiA 

2 

- ! fl-Q?4 

HUMIDITY  : 

94,  678 

« H20  VAPOR  CORRECTED  HP 
7.1741  153.27 

• 

c / A nc V 

P/A  WET 

FOU-  RATIO 

RPM-1  RPM-2  TORQUE 

BHP 

7* 

« i.« ir  L/« 

0.083169 

0.082060 

1.2413 

2707.5  2707.6  275.70 

142.13 

n 

WET  CORRECTION 

FACTOR  = 0. 

8A2A7  EXHAUST  MOLE.  WT. 

= 27.431  EXHAUST  DENSITY  * 0,071024  bXHAUbI  M-Uii  kajc  - 

7« 

>APT  PER 

ur  D D M 

MILL  ION  WET 

NOV  PPM 

rn  DRY 

PEP.  CENT 

CO?  DRV  02  DRY 

OS 

— — ■ " - TS**' 

1606,8  265. ii 

Tn  U CT  «AQ  TC 

7.6702 

6.4619 

10.7040  0.12887 

9-0177  0.10857 

» 

jb 

Hr 

• NOX 

CO  . . 

•ii*~ 

EMISSION  RATE 

0.83315 
0^0041  f»SB 

0.45511 

0.3022856 

67.760 

0.33880 

*1 

EMISSION  MASS/PATEO  HP 

2.6036E-05 

1 - 

1.4254E-05 

0.95074 

0.0021175 

5-0417 

ri-t  J I — i.  I UUI a ^ , 

= 0.083159  DIFF  MEAS.6  CAL.  F/A 

PERCENT  * 0.45938 

rvi  ^9 

CYL-3 

CYL-4 

M 

•0 

L y L T !-HH  fitly  r 

A13.6A 

433.05 

406. 75 

420.63 

4} 

EXT  GAS  TEMP  DEO.F  EXT-l 

1 AAA . A 

EXT-2 

1437.5 

EXT-3 

666.46 

EXT-4  SEXT-1  SEXT-2 

1767.1  1301.5  1296,8 

4] 

son  T 

nil  p 

MANIFOLD  PRESSURE  » 28.229 

M 

189. AO 

240.36 

73.363 

*% 

DYNO  CONO. 

torque 

9T\. SI 

RPM 

2631,2 

CYL.BACK  PRESSURE  » 29.327 

. 

•i 

V> 

lATRTl 

I A I RT  2 

TAIRTI 

TAIRT2  . . 



78.2R9 

78.580 

^37.393 

76.105 

ORIFICE  AIR 

TEMP 

89.661 

DELTAP 

.0,09791Q__ 

ORFP 

_54.066  

FLOW 

342.01  _ 

. — 

CEIL  TFMP._= 


HFAT  FP  temp  = 119.53 


COOLER  TEMP  r J3*270_ 


, 

r 

RFC.  04/16/76  17:38S  16.564 

FAC 

SEX  15 

PGM  C003 

RDG 

3507 

o 

3 *“ 

tv’Aa^-LTw  ia j: 

nci^  uilM  - AA 

* MODE  * 4.0000  NO.  SCANS  * 5 

, - 

lEAMOUT  25  9TPC 

T('  LL  AHK  C*U 

1»L-W  TIV!! ■ 

' RAPDMFTITC  PRESSURE  * 29.220  RATED  HP.*  160.00 

HC 

RATIO*  2 

.1250 

3 

, *" 

rN'tjiNt  I IHlNu  - 

g /'^•UUU ^ 

TEMP 

PRESS 

r.FM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

■ 

^ - 

79.526 

29.238 

184.86 

802.-76 

10.929  14.693 

n 

cpve.  FUEL 

TEMP 

PRESS 

5.4941 

DENSITY 

44.304 

TURBO  FLOW 
67.919 

FLOW  TRON  FPIP 

64.578  6.0168 

■ 

1 iDEi  -Honn 

DEI -HOOD 

FLOW 

PFL-HUM  DEW-POINT 

j : 

r Pi il  lr‘R  AIK 

T 81.9^1 

2.9616 

3.7860 

9R86.6 

63.014  65.837 

R EL-HUM 

1 

2 

aa.a*»a 

HUMIDITY  1 

95.300 

H20  VAPOR 
2.1884 

CORRECTED  HP 
125.80..  _ 

- 

- 

>■ 

FQII.  RATIO 

RPM-1 

RPM-2  TOP.QUE 

8HP 

H'lU- CC**‘!D» — 

r / A .-IJIIX. 

0,080646 

0.079365 

l.  2007 

2436.5 

2436.6  258.51 

119.93 

• 

i 

, 

..." 

WET  correction 

FACTOR  = 0.83417  EXHAUST  MOLE.  WT. 

= 27.645 

EXHAUST  DENSITY  « 0.071579 

EXHAUST 

FLOM  RATE 

n 

PAPT  PEP. 

DDM 

MILLION  HFT 
wnx  PPM 

Cn  DRY 

PER  CENT 
C02  DRY. 

02  DRY 

o 

•t 

1710,0  641*72 

Trt  U CT  ttAC  f C 

7.3981 

6.1713 

10.848D 

9.0493 

0.17646 
n. 14720 

•» 

HC 

NOX  . 

CO 

_ 

. 

. EMISSION  RATE 

' ■ ■■  ' 

0.75322 

A O A 

0.93699 

n.n7ftOR7 

54.973 

4.5811 

— 

_* ' 

EMISSION  maSS/RATEO  HP  ; 

0.00039230 

70.647 

0.00048801 

32.534 

0.028532 

J.8.17.1, 

» 

r I.  »<r:  r i j » j 

= 0.080446 

OIFF  MEAS.6  CAL.  F/A 

PERCENT 

= 2.9270 

CAl  .FUEL  A Ik  k 

rvi  •>  rvi 

CYL-4 

•!  ^ 

j. 

t VI  T^MP  DfcG.F 

372.50 

395.79 

415, 40  ” 

'422.92 

:i-  ■ ■ 

EXT  GAS  temp  OEG^F  FXT-l 
i ROfl , o 

EXT-2 
1289. 8 

~^EXT-3 

710.46 

EXT-4 

1906.8 

SEXT-1  SEXT-2 

1249.5  1247.4 



1 

ENGIF'E  ni  L 

EOILT 

SnlLT  _ 

niLP 

MSMIEnin  PRESSURE  » 27.573 

... 

190.07 

240. 10 

72.215 

- 

*’ 

DVNO  CONO. 

THFOUE 

'>‘7 

RPM 

7'^=i7.  0 

CYL. BACK  PRESSURE  * 29.395 

. 

TalPTl  TAIRT7 

1 n‘*  * iJi.  T 1 * ‘N  AIK 

79.146 

79.526 

36.760 

76.630  “ 

1 

ORIFICE  -AIR 

TFMP 

DELTAP 
7 _ Anno 

OREP 

54.075 

FLOW 

1962.1 

M 

UTATPR  TEMP  = QQ.n4fl 

com  FR  TEMP  * 74.231 

, 

CrLL  TrMP«  * 

* 

' 



s 

■ ■ 

NAS  &-L  FW! 


PPFL  IM IMARV  DATA 


34/16/76 


RFC  04/16/76  17:41 r30. 121 


FACSEX15 


PGM  C003 RDG  3508_ 


FNGIM6  T1H1 
COMP.  AIR 

COMB.  FUEL 


R FL-HUM 


BAROHFTtlC  PRESSUPg  = 29.2 20_ 


TEMP 

80.020 

TEMP 

_IEME 

81.104 


_6;0«8iU_ 


-M£i5_ 

29.216 


CFM 

Hi.  16 


DRY  FLOW 
476.84 


) RATEJ  HP.»  160.00 

V APOR  _FL  OH PRESS  . TOTAL 

6.4559  14.476 


H£  RATIO*  2.1250 


PRESS  OEMSITV 

_5  ..6 1 04_ 44^  2 65^_. 

_UQE  Lr-HOniL—.  DEL-HOQIL 
2.9198  3.6654 


TURBO  FLOW  FLOW  TRON  FPIP 
_43.7l.a. 41,251 ^_6,I56^ 


_F_Lnw__. 

9808. I 


_RELrHUM_ 
60. 881 


DEW-POINT 

65.312 


_66.36L 


HUMIDITY 

94.971 


* H20  VAPOR  CORRECTED  HP 
2.1809  __68.840 


_E_/A_DRY ^2A  W£I EQU.  RATL0_..RPM-1  RPM-2  __TORQUE_ 

0,086691  0.085530  1.2939  2355.9  2356.3  145.59 


BHP 

65.307 


WET  COPPECTION  FACTOR  * 0.85135 


EXHAUST  MOLE.  HT.  = 27.162 


EXHAUST  DENSITY  = 0.070328 


EXHAUST  FLOW  RATE  ■ 7444.4 


PART  PER  mill  ION  WET 

_H:  _£PM-_ jyOK.-EP'l- 


1961.9 


EMISSION  RATE 

_E.*!.L1SLD?: NA  SIZMDUB 

EMISSION  MASS/RATFP  HP 
MPOF  EMI  S./STD.  CYCLE  * 


176.32 


PER  CENT 

cn  DRY C02  ORY 02  DRY  _ 

"8.2640-  10.3470  0.18438 

7. 03  56  6.  BOB  9 ^0.  15697_ 


HC  i.  NPX  CO 

0.52432  0.15620  38.025 

0,052432  0.015620 3.8025 

0.00032770  9.7623E-05  0.023765 

17.248  6.5082  56.584 


CAL  .FUEL AIR  OAT  in  = 0.085009  MEA  S, FyEL.._AI  R R A TJ  p_=_0.  086691 ^t)I  FF  MEAS.C  CAL.  F/A  PERCENT  ^•^_.9j^l_ 


^ rVL  TEMP  PEfi,_£ r.VL-1  CYL-2  _ CYLtB  ..  _CYL-4 

335.72  346.66  346.41  353.49 

EXT  GAS  TEMP  OEG.F  FXT-l  ^T-2  EXT -3  EXT-4’ 

1146_,4  1338.7,  , 717.  10  . 1838.4 


SEXT-l 

1101.1 


SEXT-2 

1103,1 


** 

E NO  t ME  OIL 

EntLT 

sniLT 

OILP 

MAN I FOLD  PRESSURE  * 1 

189.35 

185.24 

71.607 

DYNQ  COND,  TO 

15 

INPUCTIPN  AI  R I A 

79 

CPIFICE.  AIR  TF 

90 

CELL  TEMP,  » 97.806 


TORQUE 
15  3.J32_ 


lAlRTl 

79.728 

T?MP“ 
90. 306 


RPM 

_2307,6 

I AIRT2 

80.020 

OELTAP 
0.  04  8905 


TAIRTI 

81.516 

OREP 

54.094 


CYL.BACK  PRESSURE  = 29.289 


TA  IRT2 
76.346 


FLOW 

193.44 


HEATER  TEMP  = 100.43 


COOLER  TEMP  * 73.474 


i noLi 


IWTNARy  DATA 


14/1ft/7&  CAnOEI  T ftpfc  04/16/76  I7;46i 50.  746_ 


P6H  C0Q3 


ROG  3509 


FNr.!Ng  TlHl 


FUEL 


REL-HU»^ 


EtLO.  COMi 


BAROHETRIC  PRESSURE  = 29.2.20, 


TE>«P 

79.772 


! 32.671 


29.222 


PRESS 


JLEM 

212.28 

DENSITY^ 


DRY  FLOW 
930.82 


) rated  HP.«  160.00 

VAPOR  FLOW PRESS  TOTAL 

12.942  14.827 


HC  RATIO*  2. 


JIDFI  -HOOD  DEI.-Hrr>J 
2.93^0  3.8422 


64.387 

F/A  DRY 
0.080763 


-^L-?30_ 


HUMIDITY 

97.325_. 


TURBO  FLOW  FLOW  TRON  FPIP 

-75.  LT5. 6^0112 

FLOW PELrHUM DEWrlLQlNI- 

9836.8  64.387  66.692 

* H20  VAPOR  CORRECTED  HP 
2.2349 154.  55 


F/A _WJJL_ 

0.079655 


EQU*  RATIO  RPH-l RPMr? - 

“1.2054  2709.6  2710.3 


TORQUE 

277.50 


BHP 

143.17 


WET  CORRECTION  FACTOR  = 0.34745 


»H.UST  TOCt.  ..T.  .~raiO EXHASirOENillY  ■ 0.07151.  EXH.OS.  7L0.  R.TE  ■ 1.7.0. 


PER  CENT 

C02  ORY 02  ORY„ 

11,5360  0.14123 

9 .7758 J3.1196?_ 


PART  PER.  PILLION  WET  PER  “NT 

CO7^O.7.._07_ 

fpPRFrTFn  cnNC.  to  mft^basis 5-..15 3 5 _9 .7758 p . I 

HC  NOX'.  CO,  ■ . 

r *r  ; 0#69T5l  0»69577  53»^12 

0.0034875__J).0Q3iOfia_..-P.?6706.._ 

EMISSION  ’MtsS/BATEO  HP  2.1797E-05  2-lJ^|E-05 

M nn F EMIS./STO.  CYCLE  t li,.i A72 1-1  ‘973 1 — 


..>.H  . ..1,757..  .„,Mi._eUtt.J.U:»AlliL£-0.0007»J_°IJLJa^  »t..  7/A  77OC0W  .-1.75... 


rvi  TEMP  n Fr. .F  CVL-1 

425.44 

EXT  GAS  temp  OEG.F  EXT-l 
-1 6 79.7 

FNGINF  OIL  EOIU— 

188.29 


DYM.r'  COMO. 


__I  NJilJC  TJflM_A  IE_ 


TRIEICF  AIR 


TORQUE 
__27  5.49,_- 

lAIRTl 

79.437 

“Fmp" 

91 .803  _ 


..CYL-2 

441 .67 

~ixw“~ 

_1456.7_ 

_SniLT._ 

210.97 

~RPM 

2656,2.. 

I AI  RT?.. 
79.772 

““ne’LTAF 

3.9537 


_CYL-3. 

421.52 

Txf-v 

_749,  81._„ 

OILP  .. 
73.775 


__TATRT1„, 

-14.182 

~"o^ 

54.059 


CYL-4  

433.92 

EXT-4  SEXT-l  SEXT-2 

_l 780.  3 1333 •_! __L3.27.o5_ 

MAN!  FPLP.  PRESSURE  _r_28o_??^ 


CYL.BACK  PRESSURE  = 29.311 


TAIRT2 

76.043 


FLOW 

2716.1 


CELL  TF  r p.  = 99.  291 


HEATER  LEMP_  =.94,224 


rnni  fr  temp  = 71.924 


BE  advd'avNUDiH^ 


NASA-LfWtS  PRFLIM INARY  DATA  04/16/76 
I FANOUT  7«i  HTfir  TP  Tt  APP  BQ  OFG  HUM  » 60  t .. 


CADDEll 


RFC  04/16/7&  17:52102.851 


FAC  SEX15 


PGM  C003 RPG  3511 


NO.  SCAMS  » 5 


Fr''r.lNF  TIMING  = 25.000. 


J3E5j 


RAROMETRIC  PR FS SURE  = 29.220 


RATED  HP.»  160.00 


HC  RATIO*  2.1250 


CPMP.  AIR 


TFMP 


_ER£SJL 


CFM 


DRY  FLOW 


80.672 


29,220 


110.51 


A73..58 


-VAPOR _F L_0W PRESS  TOTAL 

6.4107  14. 473 


core.  FiiFL 


TEMP 


PRESS 

5.6325- 


DENSITY  TURBO  FLOW  FLOW  TRCN  FPIP 

44 ,2 2fl 40.  b^l_ 38.-5I8 6.0774 


COnilMC  AI&- 


IIDFL-HOOP OEL-hnoD EUnw 


81.861 


2.8708 


3.7191 


9715.3 


P.EL-HUH- 

59.451 


DEW-POINT 

65.242 


PEL-HU” 


-59.451- 


2 HUMIDITY  S H20  VAPOR  CORRECTED  HP 

_5flai0 94.7  57 2.1759 68.529 


-eid.  com..- 


F/A  ORY  F/A  WET EQU.  RATIU— _PPM-l  -.-RPM-2 TORQUE -F- 

0.08146D  0.080372  1.2158  2355.4  2356.3  144.86  64.965 


WET  correction  factor  = 0.84509  EXHAUST  MOUE.  WT.  = 27.564 


EXHAUST  DENSITY  = 0.071371  EXHAUST  FLOW  RATE  « 7265.8 


MFASIJPEP  CnviC. 


1761.7 

rOPRFCTFD  CONC.  TD  WET  BASIS 


PART  PER  MILLION  WET 

iiC  PPM J!iinx...PP..M £0  DRV;!_.. 

308.19  6.6399 

■ 


PER  CENT 
_C02  DRY 

11.2110 

9.4741 


_02  DRY 
0.15532 
0,13125. 


FHISSICN 

RATE 

MAcc/MnnF 

0.45952 
0,045952 

0.26647 
0. 026647. 

29.599 

?.q5'99  - --  

pyrssinN 

yASS/PATEn  HP 
/cm  r vr  1 c 

0.00028720 

1 . 1 1 A 

0.00016654 
n . 103 

0.018500 

4,4-».Q46 : 

r AI  . FllFI 

AIR  PAT  IP  = 0.08113  1 MEAS.  FUEL  AIR  RATIO 

= 0. 081460  DIFF  MEAS.C  CAL.  F/A  PERCENT  *-0.3_4236 _ 

CYL-? 

CYL-3 

' 

346,20 

357.25 

359.48 

366. 15 

EXT  GAS  TEMP  DEG.F  EXT-1 

■ 1358,5-.-. 


ENGINE  OIL 


-fniLT.- 

188.54 


EXT- 2 
-1362.7. 

SORT  - 
160.53 


EXT-3 
.795, 40, 

OILP 

71.951 


DYMO  COMD, 


_IND.ULTX0!1-Aia_ 


TOROUE 

143.70 

lAIRTl 

80.355 


RPM 

2296.8 

.1  AI  RT2  . . 
80.672 


-TAIRTl- 

90.495 


ORIFICE  AIR 


TBPP 

91.177 


OFLTAP 
2.  9701 


np.FP 

53.571 


FXT-4 

1866.6 


SEXT-1 

.U39,1. 


MANIFOLO  PRESSURE 


1141.5 

19.182  _ 


CYl’.BACK  PRESjRE  = 29.316 


rAIRT2 

75.669 


FLOW 

2361.6 


..C.EIL  TEMP.  = ,99.334 


.HEATER  TEMP.  = 107.16 


COOL  ER_  T EMP  .=  J0*979_ 


hOLi 


7 

nATA  04/16/76  CAOOEM  REC_&4/ 

16/76  17:54: 

45.  883 

FAC 

SEX15  PGM  C003 

R0G  3512 

J 

J 

r MODE  - 

NO.  SCANS  * 4 

1 

,1  ' / f1 1 t /. 

ncr.  ' RAROMPTBir  PRF5«;ilRE  = 29.220 

RATED 

HP.=  160.00 

HC 

RATIO-  2.1250 

t 

FNuT^’P  TTniN(»  * 

P R F^  ^ 

r.FM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

• 

IQ 

CfiMfl,  ALR 

80.130 

29^188 

213.20 

937.12 

12.753 

14.840 

i: 

CrMR.  FlIfL 

TEMP 

PRESS 

R - 6.  ft  «i  7 

DENSITY 

TURBO  FLOW 
74.179 

FLOW  TRON 
73.369 

FPIP 

6.0516 

t} 

linpi  ^AMfinn 

nFi  -Hono 

FLOW 

REL-HUH 

nEW-POlNT 

It 

CCPLiNta  AlW 

* 

82.816 

3.0084 

3.7833 

9973.8 

62.369 

66.111 

i; 

PFL-HUM 

1 

2 

•n.  flR  7*3Q 

HUMIDITY 

95-261 

* H20  VAPOR  CORRECTED  HP 
2.1875  155.57 

10 

F/A  DRY 

F/A  WET 

EQU,.  PATIO 

RPM-1 

RPK-2  

TORQUE 

BHP 

7< 

0.078292 

0.077241 

1.1685 

2713.4 

2714.4 

278.57 

143. 

92 

71 

:« 

WET  CORRECT tON 

pKn-oR  0. 

83873  EXHAUST  MOLE.  ,WT. 

= 27.818 

EXHAUST  DENSITY  * 0.072028 

EXHAUST  FLOW  RATE  ■ 

14206. 

at 

M 

PART  PER 

ur  DDM 

f-lLLION  WET 

WHY  PPM 

CO  ORY 

PER  CENT 
_XP2.DRY 

02  DRY 

•»sj 

0 

3> 

**rftSUKri» 

1356.A  493.45 

5.9164 

11.6330 

9.7569 

0.12934 

0.10848 

71 

30 

roRPprTPD  rnMC^ 

Hr 

NOX 

CO 



31 

Jl 

EMI  SSI ON  RATE 
FHtssinK'  MASS/wnpE 

0.69176 
• O.0Q3.4.5J-a_ 

0.83419 

0,00417.0^ 

51.179 
0.25590 

MnrF  FMis./«;Tn.  cycle  % 


l.Ilie- 


A^UH. 


_3.8J8_0. 


rai.FlIPI  AIR  RATin  = 0.079^94  HE&S,  FUEL  A1  R__MT  10  =.,0. 078292 PIFF  HEAS.6  CAL.  F/A  PERCENT  « l.»07B 


Jt 

fvr  TEMP  PFG.F 

CYL-  t 

402.97 

423.64 

1.  TL* 

412.21 

415.34 

EXT  CAS  TEMP  DEG. 

F EXT-1 

EXT-2 

EXT-3 
fli Q. 34 

EXT-4  SEXT-l  SEXT-2 

1859.2  1320.7  I3l_5_.  4 — 

AJ 

44 

1 7 J 1 *0 

FO  It  T 

titP<  - 

<:on  T 

01  LP 

MAMiFOin  PRESSURE  = 28.265  

189.03 

42.937 

74.072 

PYMO  CPND. 

TTPOUE 
..^71.56, 

RPM 

__  2627,7_ 

CYL. BACK  PRESSURE  - 29.330 

SO 

f A f D T 1 

lA  I^p  J p 

TAIRTl 

TAIPT2  : — 

INiUJL  T Ii’N  A 1K_. 

79.865 

80.130 

46.640 

75.421 

rR!<^irt  AIR 

TEPP 

OELTAP 
3 , 71  Qft 

ORFP 

54.532 

FLOW 

2633.5  . ...  — T- 

CFU  TPMP.  = 09. 

763 

. _.H EATER 

TEMP  = 109.03 

COOLER  TEMP  = 70.725 . . 

NASA-LFWIS  PRE 

-EflNOUT  BTOC  Tf 

FNGIMF  TIMING  = ; 
-X-O’B.  AJP-— 

cc^n.  FUEL  ~ 

JLP£UNr,  AIR ^ 

P6L-HUM 

FNG.  CPh'D. 


tHIMARY  DATA  0<f/16/76 CAPPPIl  REC  04/.] 

:i  APP  so  DFG  HUH  = 60  it  MODE  « A.  0000 

■JGO  DFG.  V BAROMETRIC  PRFSSURE  = 29.220 


NO.  SCANS  « 5 

RATED  HP.»  160«00 


HC  RATIO-  2.1250 


TF  MP 
81.139 


JIS^-P 

83.6A7 


_5‘L.fe56__ 

F/A  DPY 
0.075998 


PRF<;<; r.FM  dry  flow VAPOR  FLOW PBXSiJJUM 

29.242  183.42  797.07  10.837  14.692 

PRESS  DENSITY  TURBO  FLOW  FLOW  TRON  F PI  P 

5.  54  C3  44 .24 5__ . 0 5.6  _60 .576 ^6., 0 885 

..UJJEL-HOOI! .OEl-HODQ. F^,pw  _ REl-HUM,, DEW-POINT 

2.9245*  3.8508  9817.0  59.696  65.797 

2 ~ HUMIDITY  J!  H2D  VAPOR  CORRECTED  HP 

35.348  95.177 __2  ,1.856  _._.126,5? 


JEIA  H.FJ_ FQU,.  PATIO  P PM-J__ 

0.074979  1.1343  2434.7 


TORQUE 

BHP 

259.89 

120.48 

WET  COPPECTION  FACTOR  - 0.83194 


EXHAUST  MDLF.  WT.  = 28.006 


PART  PER  MILLION  WET 


MFASIIPFD  CriN( 


HC  PP*^ 
1488.4 


J!)J1X_PP.M_ 

1026.6 


_CQ...r>RY_ 

5.6762 

J>.^7Z22^ 


PER  CENT 
_C02  DRY_ 
li.7  31D 
9.7594 


_RPM-2._ 

2435.6 


EXHAUST  DENSITY  = 0.072515 


_f2  DPY 
0.18808 
0.15647 


EXHAUST  FLOW  RATE  11976. 


EMISSION  RATE 
FMl SS I ON  MASS/MPDF 
FNTSSIPM  MASS/RATEO  HP 
HOPF  F«IS./STD.  CYCIF  T 


._  HC-.  NOX  CO  , : - 

0.63997  1.4631  41.060 

__i)  ,053331 0.1 219-3 3,4217 

0.00033332  0.30076204  0.021385  ■ 

Ll.5-43 50. J-Q3 ___50.,91 8_,  ^ 

2 MFAS.  FUFL  AIR  RATIO  = 0.075998  OlFF  MEAS.C  CAL.  F/A  PERCENT  - 3.6365 


~YL  TE»P  PEG.F 


CYL-I 

386.59 


EXT  GAS  TEMP  DEG.F  FXT-1 
1244.1 


ENGINE  OIL 

DYNO  COND. 

_T NrUCTJO-N  AIR 
N PIT  ICE  A'lP 
CFLL  TE'*P.  = 


__miLT 

198.11 

TD‘>OUE 
__25  1 .83... 

_JA  IF  Tl_„ 
8D  .787 

TP'P 

_91.R9L_ 


CYL-2  CYL-3 

406.80  420.08 

Txt-  2“~  ext- 3 * 

_1318  .0 ._785,53 

snuT.__ nii.p 

124.78  72-395 

PPM 

2377.4 

IAIRT2_ TAIR.n  _ 

81.139  62.311 

’ DE LTA P OR FP  ' " 

4. 0082  . ..  53,821 

HEATFP  TEMP  = 105.97 


_CYL-4 

424.44 

E XT-4  ‘ 
1857.3 


SEXT-1 

1278.2 


SEXT-2 

1275.2 


TAIR.n 

62..311 


. MAN I F nLD^_P.RE S.SURE  - 27.533 
C YL . B AC  K "pressure  = 29.35^ 


TAIRT2 
76. 191 


FLOW 

2734.5  ., 


COOLER  . TEMP  * 71.817 


.LOO,  14 


SURE  = 29.220 


RATED  HP.«  160,00 


HC  RATIO*  2.1250 


* COMP.  ATP 


78.925 


29.219 


CEM  DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

110. 3A  A7V;l3  5.5163  15.577 


eo«B.  FUEL 


PRESS  DEMSITY  TURBO  FLOW  FLOW  TRON  F PI P 

5.6359  55.26B 19j6?3 38 ,2.5J 6.1002 


R EL-HUM 


TF^‘P  UOEL- HOOD  DFL-HnOD 

80.267  2.9690  3.6955 

1 2 HU'imTY 

_63.  QQ3 3a1.385 _95  .9  3 1 


_fLPW. 

9937.8 


_RE  L-HUM P.E  W-POINT 

63.083  65.302 


% H20  VAPOR  CORRECTED  HP 
_2.1799 69.051 


ifSG^COr.'D. 


F/A  DRY  F/A  WET EQU.  . R A T.1Q_PPM- 1 PPM-2 TORQUE BHP_ 

0.080857  0.079765  1.2367  2355.0  2356.2  155.27  65.589 


WET  CORRECTION  FACTOR  = 0.85232 


EXHAUST  M3LE.  WT.  = 27.613 


EXHAUST  DENSITY  * 0.071597 


EXHAUST  FLOW  RATE  ■ 7252. 


PART  PFR  MILLION  WET 

JIC.  Pi*.M ^)DX-.P_PM £0..  Qfl  Y. 

1758.7  310.25  6.6929 

' WFT  BASIS 5.6291 


PEP  CENT 

_Cn2  DRY ^02  DRY 

11.195D  0.17535 

J9j5302 .0.15769 


EMISSIOM  RATE 
E m'  1 S S I 0^■  M A S S / R A T ED ' H F 


HC  NOX  . CO. 

0.55725  0.26738  29.597 

.£.055,72.5 0.Q  26Z38. 2.  9597  . 

0.00028578  0.30016711  0.018598 

_L5..£.51 LI.  J41 5A  . 053 . _ . 


' LiL.JLUEi_.&liL. 


0.081202 MFAS.  FUEL  AIR  RAT  10  = 0.060857  DIEE  HEAS.E  CAL.  E/A  PERCENT  * 0.53950  .. 


.CYL^O— 

350.10 


.C  YL.~  2 

352.08 


-.-CYL-3 

350.96 


CYL-5 

352.65 


iEXT  GAS  TEMP  DEG.F  EXT-1 
; _1355.9_ 


EXT- 2 EXT- 3 E XT-5  SEXT-1  SEXT-2 

1365  .6  863.80  __  „_J676.1  _ 1099.1,  _ „ 1Q99.5., 


ENGINE  OIL 


DYNn  rOND. 


ILl_ 

185.76 

Ttr ouF 
139.32 


SniLT 

207.79 


RPfl 

2356.6 


OILP 

71.555 


MANIFOLD  PRESSURE  * 19.135 


CYL.BACK  PRESSURE  = 29.375 


.J11.CUCIIC1N  -A1R_ - lA  Ifi  Tl 

78.637 


I AIRT2_. 
78.925 


TAIRTl 

-69.735 


TAIRT2 

75.515 


ORIFICF  AIR 


TFfP 

89.803 


OF L TAP 
1.0550, 


ORFP  . 
55. 163 


FLOW 
1538. 3 


.C  EL  L . T M P , .j:  ,_97* 3 31 


HEATEP  .TFmp  .-  102.39, 


COOLFR  TEMP  = 63.635 


I 


N ASA-L EW I S PRELIMTMARY  DATA 


0<V/ 1 6 /76  CADPEII 


LFANOUT  25  BTDC  TO  CL  APP  30  PEG  HUM  - 60  t 
25.000 


mode  * 3.0000 


REC  0»/16/76  lat 13? 31.878 
NO.  SCANS  * 4 


FAC  SEX15 


i»GH  C003 


RDG  3515 


ENGINE  TIMING, 


_CGJfP._AIR.  _ 
“COMB.’  EUEL~ 
CPCLING  AIR 


TEMP 

79.380 


PEG.  ^ ^ BARPMETTIC  PRESSURE  = 29.200 
PRESS  CFM 


RATED  HP.=  160.00 


HC  RATIO*  2.1250 


DRYFLOH 
"928.8?  ■ 


VAPOR  FLOW  _PRESS  TOTAL 
121656  l4V8r5" 


29.206  211.94 

-TP  MP  — mrs^ --neRSTTT 

9^804  5.5202  44.291  T7.3  00  __73.095 (^0^5 


PEL-HUM 


J •. 
J ■' 

J . , 

f.- 

J ' 


TEMP 

82.167 

I 

63.893 


UDEL-HOOD 

2’.989'3 


DFL-HOO^ 
3: 7930' 


_FLnw 

9938.4 


REL-HUH 

63.893 


DEW-POINT 

66.099 


-21.280 


■HrrM'irmTT" 

95.381 


■3TH2n  VAP'OR’COPPECTED“flP“" 
2.1903  153.79  ^ 


EMC.  CONO. 


F/A  ORY 
"o'.  078694 


F/A  WET  EQU.  PATIO  RPH-l 

2701.7 


■■0.077636  1.  17  45'“ 

”WET  CORPECfl W’TF'A'CTnp,  ="0'.850"24  EXHAUST  MTLE.  Wt.  = 27.786 

■~pTr  cent” 

C02  ORY  _ 
12.1820” 
10.357 


RPM-2 

■2702.0' 


TORQUE 

— 2771:31' 


BHP 

142. 5TI 


"EXHAOSTTTENSI  TY '='T)7X571941  EXHAusi  M.OW  RATE  » 14102. 


PART  PER  M. ILL^O^^  WET 
PPM  MOX  PPM 

1274.4  645.61 

COPPECTED  CONC.  TO  WET  BASIS 


MEASUREp  CONC. 


Cn  DRY 


4.9434 

4.2031 


02  DRY 
0.14521' 
C.  12347 


CO 


“e'mtesiom  rate 

EMISSION  MASS/MnOE  _ 

■JE^MISSIDN  ■ ■maSS/RATEO  HP 
MCPE  FMIS./STp._CYCLE  X 

CAL.FUEL  AIR  PATIO  = 0.077p4 

CYL  TEMP  DEG.F 


HC  

0.64520 

0.0032260 


2.0'f63E-05 

1.061? 


Nnx 
"■“i;0835 
0.3054174 
““3V3  359F-05' 
2.2573 


cn 


43.034  " 

0.21517 
0.0013448' 
3.2019 


MEAS.  FUEL  AIR  RAT t0_^0 .078694  DIEE  MEAS.C  CAL. 


CVL-1 
426. 37 


“EXT  GAS  ■tEMP  'DEGTF  EXT-l 
836.74 


ENGINE  OIL 

INDUCT  ION  AIR_ 
'CPIFICE  AIR  '“ 


EO  ILT 
186.61 

' TOROUF 
277.53 

lA IPTl 
79.093 

Tcup 

90.585 


CYL-2 
442.97  ■ 

CYL-3 
■ ■42  8':  3 7 

CYL-4 

”'439.07 

. . ... 

- 

■■  “ ■ 

'^£KT-2 

— Fxr-'S"^ 

799.48 

EXT- 4 “ 

1965.6 

SeXT-T“ 

1348.9 

SFXT=?“ 

1342.9 

SCULT 

niLP 

manifold 

PPvESSURE  = 

28.328 

- - - - 

250.43 

' 73.822 

RPM 

265l.l_ 

1MPT2 
'79. 3 30’ 

DEL  TAP” 
2.5219 


”CYL  . BACir  PRC'S  SURE  = 29r353T 


TAHTl 

“-6ini4” 


■"OR'E'S" 

54.193 


TA1RT2 

76.095 

■ FLOW 
2186.6 


CELl  TEMP.  = 98.879 


heater  temp  = 95.753 


COOLER  TEMP  = 73.610 


N'ASA-LEWIS 


PPELIMIMARY  DATA 


04/16/76 


CADDEI I 


REC  04/16/75  18:16:26.594 


FAC  SEX15 


PGM  C003 


ROG  3516 


LPA^OIIT  25  BTDC  TO  Cl  APP  50  DEG  HUM  = 60  T, 


MODE  » 4,0000 


N3.  SCAMS  » 3 


FMGIME  T[M1MG  » 25.0C0 


BAROMETRIC  PRESSURE  = 2<9.200 


rated  HP.*  160.00 


HC  RATIO*  2. 


COMB.  AIR 


COMP.  FUEL 


COOL I MG  air 


TFMP_ 

~8ori8i  ■ 

~fPMP~ 

94.455 

TEMP 
8 ? .'5  74  ■ 


PRESS 

29.152 

PRESS 

5.5411 


CFM 
IB5.  91 

OEMS  ITY 
44.274 


UDEL-HOOD  DEL-HOOD 


3.066? 


'3.  806T 


_DRy  FLOW 
80?.  80  " ■ 


VAPOR  FLOW PRESS  TOTAL 
Tl^OSV  ■ 14.700 


"TU'RBn  FlIoh  FfOW'  Tft'Otr 
63.589  60.701 


FLOW 

Too  61  r 


R EL- HUH 
61.90l~ 


~FP  IP 

J^.0946 

DEW-POINT 
“65.942 


6 1.901 


50.238 


95.612 


r H2  0 VArPOBTCOBR  ECTEff"HP 

2.1956  125.76 


EMG.  COND. 


F/A  PRY  F/A  WFT  EQU.  RATIO  RPH-1  __  PPM-2 TORQUE  BHP 

O.C75i43  0.074131  1.1?15‘  2436.7 ''  '■'2436.7  253.15  119;77  ' 


WFT  CORRECTION  FACTOR  = 0.63729 


EXHAUST  MOLE.  Wt.  =28.077' 


E XHAffSTHSEVSl  TY  ■5~D7072699  ' 


PART  PER  MILLION  WET  ' . ' ~PEP  CENT  ^ “ 

MEASIJRFO  CONC.  HC  PPM  NOX  PPM  CO  DRY  C02  DRV  02  DRY 

1320.0  "12"8CT.'8  4.8518  l2'.2140  '"'~'0;?57a9~ 

CORPFCTFO  CONC.  TO  MET  BASIS  4.0624  10.227  0.21593 


EMISS  lOA  RATE 
EMI SSIOM  MASS/MOPE 
EMISS  Mi'  'maSs/RATEO  HP 
MOPE  FMis./STP.  CYCLE  * 


HC  MOX  CO 

'0T57330  1.84’40  ■ "■  35.  681  ' 

0.047775  _ 0.15366  2.9734 

0.00029'859  "'6.00096039  0.018584' 

15,715  64.026  44.248 


CAL. FUEL  AIR  RATIO  = 0.076600  MEAS.  FUEL  AIR  RATIO  = 0.C75143 


DIFF  MEAS.G  CAL.  F/A  PERCENT  = 1.9486 


CYL  TEMP  DEG.F 


CYL-1 

392.02 


EXT  GAS  TE"P  OET..F  tXT-1 
1034.7 


ENGINE  OIL 


DYA'O  COMO. 


lAPUCT ION  AIR 


■opirrcT'Xf 


FOILT 

185.'22  ■ 

“fo'RQUE" 

250.48 

lA  IRTl 
'79.873  ■ 

'TFMP'  ~ 
90.803 


_CYL-2 

413:59" 

'Ex't-2'" 

1336.6 

SniLT  _ 
170.75 

Tp'm"  ~ 

2400.6 

IA1P.T2 

80.181 


3.2960 


CYL-3 

^U79 

821.48 

OILP 


TA  IRTl 
-33.647 


54  .012 


CYL -4 
425.22 

EXT- 4 
1970.7 


’ SEXT-1 
1302.5 


1299.6 


MANIFOLD  PRESSURE  = 27.698 


'CYr.'P'AC'r'Pft 


TAIRT2 

76.482" 


2484.3 


o o 

■"*^'553- 


O e 


CELL  TEMP.  = 98.926 


HEATFR  TEMP  = 92.669 


COOLER  TEMP  = 73.555 


:NASA-ir<lS  PRPimNARY  DATA  04/16/76  CADDE!!  REC  0V/I6/76  18821827.773  FAC  SFX15  PGM  C003  ROG  3518 


c« 

H 

LEANPUT  25  BTDC 

/ 

TO  CL  APR  80 

DEG  HUM  = 

60' 

MODE  « 3.0000  NO.  SCANS  = 5 

K 

IS 

ENGINE  TIMING 

= 25.000 

DEG.  ' 

BAPOMETUC  PRESSURE  = 29. 

200  RATED 

HP.=  160.00 

HC 

RATIO*  2.1250 

K 

n 

COMB.  AIR 

TFMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

« 

79.993 

29.231 

212.35 

930':  65 

T2.726  ~ 

14.805' 

. 

** 

tOMB.  FUFL 

TEMP 

94.802 

Bress 

5.5262 

44.256 

TURBO  F COSTAL OSTTRON 
72.358  70.930 

TPTP 

5.0185 

COOLING  AIR 

TEMP 

UDEL-HOPO 

DEL-HPOD 

FLOW 

REL-HUM 

DEW-POINT 

1 82.5F2 

2.9646 

3.8018 

9892.3 

62. 804 

65.182 

REL-HUM 

1 

62.804 

2 

14.645 

HUMIDITY 

95.724 

* H20  VAPOR  CCRRECTElTUr 
2.1981  154.73 

EMG.  COMO. 

F/A  DRV 

F/A  WET 

FQU.  RATIO 

RPM-1 

RPM-2 

TORQUE 

BHP 

.. 

0.076216 

0.075188 

1.1375 

2 704.5 

2704.8 

278.50 

"143.42 

WET  CORRECTION 

FACTOR  = 0.84  117  EXHAUST  MOLE.  WT 

. = 27.9871 

FXHAJSrOENSITY  = 0.072468 

TXHKTJST-t™  ft  a IE  .-3 

rj^g- 

*C 

MEASURED  CONC, 

PART  PEP  M ILLION  WET 
_HC  PPM  NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

CORPECTEO  CONC 

1219.7 

. TO  WET  BASIS 

718. 69 

4. 7902 
4.02  94 

12.221 

10.280 

0.14913 

0.12545 

. — 

HC  • N’OX  CO 

FMISSioV  RATF  ' “ ■“  0.6128fl  1,1970  40.94^  -- 

FMISSION  HASS/MODE  Q.0030644  0.0059652  0.20472 

EMIS«:inM  MASS/MTEO  HP  1.9152E-05  3.7407F-05  0. 00127^5~ " 

VOnE  EMIS./STO.  CYCLE  % _ 1.0030  2.493B  3.0465 


C^L.FUEL  A!R  RATIO  = 0.076801  MFA$.  FUEL  AIR  RATIO  = 0.076216  OIFF  MEAS.E  CAL.  F/A  PERCENT 


CYL  TEMP  DEG. 

F CYL-1 

CYL-2 

CYL- 3 

CYL -4 

407.61 

424. 66 

415.  31 

415.89  ' 

EXT  GAS  TEMP 

PEG.E  EXT-1 
1141.3 

EW-2 

1471.3 

■~EXt-3 
898. 50 

FXT-4  "15EXT-1  S'EXT-2"  ’ 

1949.5  1340,3  1334.5 

ENGINE  riL 

EniLT 

SPILT 

PILP 

MANIFOLD  PRESSURE  = 28.235 

186.45 

207.9V 

73.911 

nVNP  COP'D. 

TOROUE 

232.83 

RP.M 

2668.2 

TYUiOACK  PRtSSURE  ^"29r290""^ * 

INDUCT  I ON  ATR 

lAIRTl 

IAIRT2 

TAIRTl 

TAIRT2 

79. 720  " 

79.993 

56'.  3 06' 

75.731  * ""  ■ 

OPIPICE  AIR 

TEMP 

91.273 

DELTA? 

0.  053105 

Drep 

53.932 

FLOW  - . 

207.45 

CELL  TEMP.  = 

99.386 

HEAT  EB  ;T  EM.P 

= 108.51 

COOLER  TEMP  = 72.396 

* 0.76774 


PUTC  OOPI  TMTNARY  DATA  04/16/76  CADOEIT  REC  04/16/76  18S18S54.372 

FAC 

SEX15  PGM  C003 

RDG  3517 

LEANOUT  25  BTOC 

TO  CL  APP  80 

OEG  hum  = 60 

% MODE  » 5.0000 

NO.  SCANS  * 5 

EMGTNF  TIMING  = 

= 25.000 

OFG.  BAROMETRIC  PRESSURE  * 29.200  RATED  HP.*  160.00 

HC  PATIO*  2.1250 

CrMP.  AIR 

TEMP 

PRESS 

CEM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

8 o'.  2 75 

29.203 

110.37 

472.  79 

6.4404  14.46? 

COMB.  FUEL 

TPMP 

95.963 

PRF^S 

5.6463 

DENSITY 

44.236 

TURBO  FLOW 
37.783 

FLOW  TRON  FPlP 

36.379  6.1320 

r nni  aid 

TF  MP 

UOEL-HOOD 

DEL-HOnO 

FLOW 

REL-HUM  DEW-POINT 

1 81.227 

2.9624 

3.7800 

9888.2 

iO. 5?4  65.407 

PEL-HUM 

1 

60.574 

2 

72.547 

HUMIDITY 

95.354 

% H20  VAPOP 
2.1896 

TTORRECTEO  HP 
69.280 

ENG.  CriND. 

F/A  ORY 

F/A  WFT 

EQU.  RATIO 

RPH-1 

RPH-2  TORQUE 

BHP 

0.076944 

0.075910 

1.1484 

2359.  1 

2359.0  146.2? 

■yt  ^ — 

WET  CCiRKECTION 

"Factor  * 0.8392?  exhaust  M0LFr"w!-. 

= “27.92^ 

EXHAUST  DENSITY  * 0.0ld:3l^ 

CAnAUdl  ruuff  - 

MFAPliRFri  rnNC. 

PART  PFP 
HC  PPM 

MILLION  WET 
NOX  PPM 

CO  DRY  - 

PER  CENT 
C02  DRV 

02  DRY 

, . 

CnPRECTEO  CPNC 

■'1569.7  485. 89 

. TO  WET  BASIS 

5.  2810 
4.4322 

"il.990D 

10.063 

0.20244 

0.16990 

HC 

MDX 

CO 

EMISSION  RATE 
EMISSION  MASS/MCDE 
EMISSION  MASS/PATEO 
Mpnp  PMi<:. /^rn.  rvr.i  E * 

0.40180 
0.04  Cl  80 

0.41228 

0.041228 

""  " 22.943 
2.2943 

0.00025112 

13.217 

07000'2  5767 
17.  178 

0.014340 

34.142 

CjAL_.  F_UEl_  A IR_  R 

CYL  TEMP  OEG.F 

ATin  = 0.077845  MEAS.  FUEL  AIR  RATIO 

= 0.076944 

DIFF  MEAS.E  CAL.  F/A 

PERCENT  * 1.1710 

CYL-1 

351.19 

CYL-2 

CYL-3 

CYL-4 

361.77" 

3'6'3.'97 

'370.34 

E"jfT  GAS  TFmp  DE'G'.F  FXT-l 

IS74.2 

FXT-2 

1378.3 

— Exr-3' 

910.17 

“EXT-4 

1845.1 

SEX-n  ""5EXT-2  ' 

1159,1  1161.2 

ENGINE  OIL 

EOILT 

SniLT 

01 LP 

MAN! FOLD  PRESSURE  * 19.183 

134.46 

274.27 

71.995 

OYNO  coro. 

torque 

152.06 

lAIRTl 

79.967 

RPM 

2310.6 

"CYL'. BACK  PRESSURE  = 29.247 

INOUCTIOM  AIR_ 

I A IP.T? 

80.2  75'""  ■ 

TMPTl 

40.706 

TAIRT? 

75.616 

- ■ 

. ._  .. 

. OPIFICr'AIR  “ 

TEMP 

91.169 

OFLTAP 
1.  02  09 

ORFP 

54.044  • 

FLOW  "■ 
1414.1 

CELL  TEMP.  = 

98.653 

HEATER  T EMP  = 111.03 

COOLER  TFMP  = 70.988 

....... - - . 

--  — - — 

^ - '■  ■■ , ;■■■■; : ' ■ 

' 

-*T 

NASA-LE’IS  preliminary  data  04/16/76 

CAODEII  RFC  04/16/76  18:24:04.796 

FAC  SEX  15 

PGM  C003 

RDG  3519 

^ ' 

« LEANPUT  25  BTDC  TO  CL  APP  80  DEG  HUM  = 60  % 

MODE  =4.0000  NO.  SCANS  * 5 

ENGINE  TIDING  = 25.000 


DEG.  ' RARnMETRlC  PRESSURE  =29.200 


RATED  HP.=  160.00 


HC  RATIO*  2.1250 


V 

•n 

COME .air 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

81  .007 

29.207 

185.86 

806r'61 

li.088 

14.684 

COMP.  FUEL 

TEMP 

PRESS 

DENSITY 

TURBO  FLOW 

FLPW  TRON 

Fpip' 

<5 

95.252 

5.5640 

44.254 

61.709 

60.000 

6.0900 

: 

COOLING  AIR 

TE'^-P 

UP EL-HOOD 

DEL-HOOO 

FLOW 

PEL-HUM 

DEW-POINT 

1* 

83.348 

2.9735 

3.7456 

9908.9 

'60.  571' 

66.092  ■ 

ii"l  ■ 

^ R EL-HUM 

1 

2 

TfurfroTTY  5 

5 H20  VAPOR  rOPPECTFD  RP^ 

^ 0 

1r 

60.571 

38.016 

96.226 

o 

• 

127.14 

<r 

ENG.  COND. 

F/A  DRY 

F/A  WET 

EDU.  RATIO 

RPM-l 

RPM-2 

TORQUF 

7 sJ 

o'.  074385 

0.073377 

i.iio2 

'2439.5 

2439.0 

260,47  ' 

WET  CnRHECTIOM  FArTOP  = 0.83330 


EXHAUST  MOLF.  Wt.  = 28.141 


>M-2  TORQUF  BHP 

i39.0'  - 260;47"  ' 120.99  ~ 

F X H Ail  ST“  t»  E N S TTY  =-  070 7 2 8 63 FXFfflUSTTTOW ' R ATr  "»~l  20 45;—" 


PARfPiER  MILLION  WET 

measured  CCNC.  HC  PPM  MOX  PPM  CO  DRY 

' : '''''ID  17j6' I30'7r2  .■:4788i2T 

Cf’PPeCTED  CONG,  TO  WET  BASIS  4,0575 


PER  CENT 
_C02  DRY 
12*195' 
10.162 


02  DRY 
'0.24780 
0.20650 


>4 


fMisS!»iN  rate 
EMISSION  HASS/OnOE 
'EwiSSION  mass/rated  HP 

Mcnr  FMis./sTO.  cycle  * 


HC  NOX  cn 

'0.56'980  I.B73B'  " 35.571 

0.047483  0.15615  2.9642 

0'r000296'77  *0;0069759'6 " 0.  018527 

15.619  65.064  44.111 


CAL.FUEL  AIR  RATin  = 0.076708  “EAS.  FUEL  AIR  RATIO  = 0.074385  DIFF  MEAS.t  CAL.  F/A  PERCENT  =3.1230 


CYl  TFMP  DEG.F  CYL-l 
392.67 


engine  oil  _ FP 

Id 

DVr.'P  COND^  fri 

25 

INDUCT  ION  AIR  I A 

80 

CPI'^ICF-AIP  ~ TF 

. .. 

CFLL  TFNP.  = 9M.731 


^YL-2 
410.  84" 


CYL-3 
422.  33 


CYL-4 

424.41 


FXT-1  ■ 
1646.3 

E'XT-'2 

1325.7 

- -”fxT~3  “ 
825,  31 

"EXT -4 
2005.8 

FPILT 

184,65 

SOILT 

■286.97 

OILP 

72.647 

MANIFOI. 

TPRQUE 

RPM 

CYL . BAC 

251.17 

2331. 7__ 



- , 

lAIRTl 

I AIRT2 

TAIRTl 

TAIRT2 

80.672 

" 81.007' 

'"  77.562 

76.492 

TFMP 

DELTAP'^ 

"ORF? 

FLOW 

91.343 

2.0601 

53.046 

1986.9 

SEXT-1 

1302,1 


-5EXT-2 

1298.9 


MANIFOLD  PRESSURF  = 27.732 
CYL'.  RACX  P RTSSUR  E '^~2 97  219' 


HEATER  TEMP  = 93.836 


COOLER  TEMP  = 73.661 


n«sa-lewis 


PRELI'»1NARY  RATA 


04/16/76 


CADDEI I 


RFC  04/16/76  I8:26s40.914 


FAC  SEX15 


PGM  C003 


RDG  3520 


LEAMIDT  25  BTOC  TO  Cl  APP  80  PEG  HUM  = 60  X 

DEG. 


HOPE  = 5_^0000 
2<>.200 


NO.  SCANS 


RATED  HP.=  160.00 


HC  RATIO*  2.1250 


95 

„ CP>*B.  AIR 

TEMP 

PRESS 

CEM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

MS 

81.148 

29.197 

io9r7o“ 

469.  72 

6.4024"  ' 14;464  “ 

COME.  FUEL 

TFMP 

96.708 

PRESS 

5.6490 

density 

44.217 

TURBO  FLOW 
38.291 

FLOW  TRON  FPiP 

36.997  6.1104 

CnOLING  AIR 


R EL-HUM 


ENG.  CHNO. 


TEMP 

'32.134 


58.896 

F/A  DRY 
0.078763 


UPEL-HOOD  DEL-HnOn 


2.3852 


3.769'7 


_FIC1W 

9742.6' 


RFL-HUM_ 
58.  896" 


DEW-POINT 
— 65.417"“ 


~~Z  HUMIT)ITY  f~H2P  VAPnR"X'nRRECTED'TTP” 

61.252  95.412  2.1910  68.754 


F/A  WET 


EO'I.  RATIO  RPM-1 
■ 2353. 0 


WET  CORRECTION  FACTOR  = 0.84566 


0.077704  1.1756 

"■'Fx  H A uS'T“~MO VET  w TT=  27.790“ 


RPM-2 

2353.2 


TORQUE 

145.38 


RHP 

65.132" 


FXHAJST  "DENSITY  = 0.071929  FXHAUST  TL“nW  RATE  * 7I3JrT- 


" PART  PER  “ILL  ION  WET 

MEASURED  CDNC.  HC  PPM  NOX  PPM  CO  DRY 

“ “ “ " “ 1598^0  '469. 37  5.4U2 

CPPRFCTEO  CONC.  TO  WET  BASIS  4. *^7  60 


■PFR  CENT 
C02  DRY 
11.945 
10. 101 


n?  DRY 
“0.18848" 
C. 15939 


-W- 


HC 


"EmIfSION"  pate  0.40924 

EMiSSinN  MASS/HOOE  0.0409?^ 

■ EM  ISS  IDN  'MASSyRATED  HP  " "'•0“.0C)0255T7’' 
MOPE  EMIS./STO.  CYCLE  7 13.462 


. MOX  r 

■"o;3‘9“845'"" 
OV039845 
"“B.'O  0024903“ 
16.602 


CD 


23.699 
2.3699 
0.  014812' 
35.267 


CAL.FUEL  AIR  RATIO  = 0.073164 


MFAS.  FUEL  AIR  RATIO  = 0.078763 


OIFF  MEAS.t  CAL.  F/A  PERCENT  =-0.76039 


CYL  TEMP  DFG.F 


CYL-1 

351.84 


CYL-2 
“361.  74 


CYL -3 
362,  “'I 


! xr'T. AS  ■ t£ Mp"“pE“ij; F'  E xT-i 

1345.1. 


ENGINE  OIL 


EOILT 

186.47 


■■EX“T-2“ 

1380.5 

SOILT  _ 
166.55 


EXT -3“ 

903. 32 

01 LP 
'71.407 ■ 


CYL -4 
369.74 

'EXT -4 
1859.4 


“SEXT-1 

1155.3 


“SEXT-2 

1157.0 


MANIFOLD  PRESSURE  = 19.092 


DVNO  CONP. 


INDUCTION  AIR__ 
"CPIFICF.  AIR 
CELL  TFMD.  = 99.481 


'torque'" 

147. 48 

PPM 

2286.6 

• "““CYL. RACK  PRESSURE  ="”29. 218" 

lAIRTl 
8C. 049 

I AIBT2 
01.148'" 

TAIRTl 
■ 103.94 

TAIRT2 

75.715 

- ' - 

. 

TC  M.p 

91.917 

ofltap 

1.  04  82 

ORFP 

54.212 

FLOW 

1431.6 



HEATER  TEMP  = 109.25 


CDOIER  TEMP  = 71.416 


MaSA-LEW’S  PPELII-INAOV  OaTa  04/16/76  CADDEII  PEC  04/16/76  18l32t07.317 


PGH  C003  3521 


LEA^nUT  25  BTPC/ TP  CL  APP  80  PEG  HUM  = 60  X- 


MCOE  * 3.0000 


FNC-INE  TI»I^!G  = 25.000 


BAROMETRIC  PRESSURE  = 29.200 


NO.  SCANS  = 5 

RATED  HP.*  160.00 


HC  RATIO*  2.1250 


rC‘'B.  AIR 


COMB.  FuEL 


cnoi  IMG  AIR 


R ^L-HIJM' 


ENG.  r.nMO. 


TEMP 

“rB';25A 


,90q_ 

■ TEMP 
81 .25^ 


67.365 


PRESS 


5.5A^15 


ORY  plow  vapor  flow  PRESS  TO'MI^ 

~9T472^1 127811 14.801 


44.314 


UOEL-HOm  PEL-HOOD 
3 . 0 2‘47 — 37BT92-— 


68.712 

FLOW 

"10004. 


B“TCrvrTRUN  FPIP 

65.743  6.0573 


RFL-HIJM 

67.365" 


DEW-POINT 
66.557 


-40.420 


97.034 


rH?n  VAPOR  correcteoup 

2.2282  153.01 


F/A  DRY  F/A  WET 

"0 '.071 134  ■"  D'.'ITTrra 


'PER  MILL rnNTffFT 

measured  conc.  h:  ppm  mox  ppm 

1 0 42.2 1270.5  ■ 

CnPRECTFP  CHA'C.  TO  WET  BASIS  


EOU.  RATIO  PPM-l  RPM-2  _TOROUE 

ITOfeTT 2698*0  ,2698. "8  2T6.05  1^1  •81 


mrrr"= ‘2  8 7418— “ — EXMAOST-TIENSrTY-Te-O^OT3581  -£KHAOST  FLOW  PATB  ■ 13< 


cn  dry 
“2794^85“ 
2. 4577 


“PFR  CENT" 

CP2  DRY  02  ORY 

"13.2  04  n ■"  "071  67  40" 

11.051  0.14009 


TMl'SSfnM  RATE 
FMISSIGM  MASS/MODE 
TMISSIPM  MASSyPTTEP"  HP 
MPOr-  FMIS./STP.  CYCLE 


HC  HOX  CO  

"075'0'9'F9'  ^270  6u4  24.41 5 

0.0025495  0.010302  0.12207 

“T.^934E^5  "6.43fl9E=t)5  0.00076296" 

0.33864  4.2926  1.8166 


C^^FUEI  AlR,R^ln_*  0.072502  MEAS.  FUEL  A,R  RATIO  * 0.0ni34 02F^ME«.J_^._^l_PERCm 


CYL  TEMP  DEG.F  CYL-l  CYL-2 

... -434.47"  ■ "■■445.-31 


A ^TE7'F■-nFtr.•T"F^(T-l- 

1504.9 


ENGIA'F  OIL 


* — nvAn'r^^oi' 


I MPUCT  IPM  AI  R 


"rPTFICF  T»V9 


eniLT 

"185.82" 

'TGPOUE 

2R1.32 

laiPTi 

"77.971 

"TF  V P " 


1472_.£^ 

SPILT 

?1473"£T 


?6  41_._^ 

1AIPT2 

73.254" 


1. 9892 


CYL-3 

"4T7."65^ 


1080.5 

niLP 

"i’T.29-5- 


TAIRTl 

"1U;36?" 


53.962 


CYL -4 
“P441766 

-3-Xr-4- 

1926.3 


SEKT-^t" 

1395.4 


"SeXT^^- 

1389.5 


liAMIFOLD  PRESSURE  = 23.306 


CYL. back  PP.ESSURE‘-=-‘29-.38l  " 


TA  1RT2 
"76.205 


TLTTW 
1957  .8 


‘1-  AT  FR  T E"P  = 94. 107 


CPMUFR  TFMP  = 73.599 


CFLL  TP^'P 


97.616 


N*S*-LEWIS  PB ELI**  1 Y Ofl  TA 


0*^/15/76  CftDDFS  I 


LEANf'iJT  25  BTDC  TO  CL  A^P  P.O  DEG  HUM  = 60  % 

25.000  riFG. 


MODE  = 5.0000 


BEC  04/16/76  tet37i53.328 
NO.  SCANS  » 5 


FAC  sex I 5 


PGM  C003 


ROG  3523 


EMC  INF  TIMJMG_ 
CQYB  . A IP. 


barometric  “RESSURE  = 29.200 


RATED  HP.=  150.00 


HC  RAT  10=  2.1250 


COOL  I NG  AIR 
“RTEt-HllM' “ 
E*4G.  coro. 


TEMP 

PRESS 

CFM 

ORY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

-- vz:*~7L7  0 

79  .225  ‘ 

aoTZ'JB 

111.19 — 

4T6ri3 

6. 5241 

-TEYiP-- 

95.131 

■PRESS— 

5.6652 

" OEMS! TV 

44.257 

— rURUD'ETT 
36.499 

IR  FEOW  T KLIN 
34.452 

rP  1 P 

6.1014  

TEMP 

UDEL-HOOn 

DEL-HOOO 

FLOW 

REl-HUM 

OEW-PDINT 

‘ C-ftO ■ ■ 

■30.450"  ■ 

2'79"530 

3.  /2'49 

— 9870.5  - 

63. 0T5 

o!>  • !>0c 

63.075  _ 

F/A  ORY 
O’.  07  23  SO- 


BS.969 


-Rn'*TiTrpr 

95.916 


H2  0 VAPOR  COPPECTED  HP"' 
2.2026  68.410 


F/A  WET  EOU.  RATIO  RPM-1 

OTOTTTfn  I.OfUJO  2355.5 


RPM-2 

"-2355.5' 


torque 

T44.7B 


BHP 

"54.936 


"WET  cnRftEctinFmccTnK  = otaA'sjs" 


^imTO5T-7inrn-WTr-=- 28 .30 exhxost-dens rTY"=-0.073308  Trxwnjsr  flow  r-iE  - T093.9- 


MEASUREC!  COMC. 


paoi'per  wet 

HC  PR'S  NOX  PPM 

u7€6- R93ng 


CORPECTfO  COMC.  TP  WET  BASIS 


PER  CENT  " 

CO  dry  C02  DRY_ 

-279209  13.1160 

2.4S91  11.0.97 


P2  DRY 
"0.30855" 
0,26083 


HC 


"EMISSinv  • RATr 
EMISSION  MASS/VODE 
‘EM TSS ION  *M ASr/W5TE0- HP" 
MOnc  F Ml S./STO.  CYCLE  7 


-0T29frrz 

0.029872 

-aToo'OTHFrir 

9.8263 


NOX 

— J77'4'975' 


CO 

— 12.645' 
I .2645 


0.0.74975 
■DT000776e59  0. 0079030" 

3l,?40  18.817 


C AL  . FU  EL  A I R R AT  1 0 ^=_  0.072  407 
CYL  TEMP  D6G.F 


MEAS.  fuel  AIP  ratio  = 0.072359  DIFF  MEAS.C  CAL.  F/A  PP^^CENT  J j .^6^^3 


CYl“l 
••  355.07 


CYL-2 
36V;  89" 


CYL -3 

"356'."16" 


CYL -4 
"372.02 


"or  r.fl'sr-TFMP’TJCTTF  "Fx-r=r 

1415.0 


EXI'-Z""' 
387. 53 


"EXT-3-" 
1054. C 


TXT-4  • 
1389.0 


■"SFXT-=r 

1205.1 


SEXT^"2 


ENCINF  riL 


, — n\Kri"TnND. 


INDUCT  I PM  Al^ 
rRiEirF’ATP  ~ 


FOILT 

134.99 

TORQUE  ■ 
144. 61 

laiRTl 

78.952 

TF“P‘ 

89.460 


SniLT 


PILP 

"71V4'95" 


1207.4 

MAMIFOLO  PRESSURE  = 19.429 


"KP7»‘ 

2298.3 


"CYL. BACK  PRESSURE"':^-29r249 


IAIRT2 
79.  225" 


TAIPTl 
"in  :B3 ' 


■ -pFCrA’P" 
1 • 03  61 


"TTFrP — 
54.C-61 


TAIRT2 
5.896 

FLOW 
1426 .6 


CELL  TEMP.  = 97.944 


HEATER  TEMP  = 108.11 


COOLER  TEMP  = 72.691 


PGM  C003 


NASA-LEWIS  preliminary  oat a 0 a/ 16/76 


CADDFII  REfc  OA/ 16/76  16iA2i23«28A 


FAC  SEX  15 


LEAfPUT  25  BTDC  TO  Cl  APR  80  DEG  HUM  = 60  T 

E tiR I ffF  TIMING  = 25.0C0 I^EG. 

CCMfi.  AlP  


MCOE  * 3.0000 


NO.  SCANS  » 5 


BARnMETR 1C  PRESSURE  * 29.200 


rates  HP.*  160.00 


HC  RATIO*  2.1250 


TEMP 

7'9;29T 


press 

-79TTW' 


CFM 

-znrrrr 


DRY  FLOW 
“9277-62 


VAPOR  FLOW  PRESS  TOTAL 
-T2r761  liif.’BlT 


’ Cr-'P.  FiltT 


TFTF — 
94  .238 


"PRESS" 
5. 5385 


OtNSTTr 

44.230 


COn-IMCr  AIR 


_L_ 


TEMP 

Pi.9‘r«- 


UDF  L-HfiOO 
-27'^67Z 


del-hood 

-377617 


-TWBtrF 

66.754 

FLOW 

“9897.5 


R FL-HUM 
"64.668 


OEH-POINT 
66. 368 


■"PTL-HUM 


, — - — — j— — — rroHroTiY — — r"H2o  vapor  correcteitup' 

..;8»V  88.ZT. ‘55.18 


ENG.  COf-'O. 


F/A  DRY 
■ 0.069534" 


F/A  WET 
O.OftSliTr 


EOU.  RATIO  RPM-1 


VET'  CP  RP  ECTioM'nrr.  to  p ' = ' o; 


' pA‘RT-T*ER  m ill  I Of  WfT“ 

feasurep  conc.  HC  PPM  . 

1015.3  133277 

C TP RE C TED  CONC.  TO  MET  BASIS 


ET" 

27 

.1'  • 

wK  = 

lY 

CC 

RPK-2 

"27C3.5" 


TORQUE 

-279.29' 


BHP 

"143; 72 


EXHAOST-OENSlTY-*-0;073759 CXHA-DST"7T.0W-R  ATE 


2.4253 


PFR'CFNT" 
C02  DRY 
13.  185P‘ 
10.940 


C-2  ORY 

"O;  I 6510“ 
0.13699 


' E M I S S 1 ' "RAlE 

emission  MASS/MnOE 
"EM  ISS  I OM  ' HASS/fTATEn  HP 
MOn=  EMIS. /STO.  CYCLE 


HC 

0.4  9SF9" 


0.0024834 

T.'552 17=35" 

0.31692 


Mox  cn  

—2716X0 23.993 

0.010805  0.11997 

—6775307=05—  0.00074979 
4.502C  1.7852  _ 


CAL.FUF1,_A1P  ratio 
CYL  TF.MP  DEG.F 


0.072761  feAS.  fuel  AIR  RATIO  * 0.069534  _ 


01 FF  MEAS.C  cal.  F/A  PERCENT  = 4.6410 


CYL-1 

427.T5' 


CYL -2 
-439749" 


CYL-3 
-410".  49 


CYL-4 
"436. 06 


“EXT- GA  S-TFMP-157inF-FX-n: 
/.  flTI  T'l 


encimb  oil 


— [vvMr‘"CC*>D. 
INnCTlON  AIR 


493.73 

EHILT 

186.11” 

TOPOUE 

270.82 

lAIRTl 
7R ,960 


TXT- 2“” 
650.  U 


"EXI-3~ 

1033.8 


TXT=4- 

1996.5 


-SExr=r 


-S7XT-=2- 


S-ilLT 
"16  0728" 


niLP 

'73-.719- 


1394.3  1383.6 

MANIFOLD  PRESSURE  = 28.279  _ 


ITPM  — - 

2624.7 


I AIRT2 

■"7'7..296“ 


TAIRTl 
-25-.- 541“ 


-"CYL .BACK  PR7SSURE“^~27r385- 

TA1RT2  

—76.129" - 


-rFrrrcF*'ATP" 


-TEMP-"' 

89.63/ 


-TJtTTArp- 

1.0424 


-TTR77 

54.024 


“FLOW  ■ 
1430.6 


C f I L TFFP.  = 98./ 5’ 


HEATER  TEMP  = 106.02 


com  ER  TEMP  = 74.178 


NASA-LFW’  S 


PRELlM!fJAt>V  OATA 


OA/ 16/76 


CADDFI  I 


RFC’  04/16/76  18:49:18.  080 


FAC  SEX15 


PGH  C003 


ROG  3525 


LEA^;■"'UT  25  BTDC  TO  CL  APP  00  OFG  HUP  = 60  % 


MODE  - 4.0000 


fNGTNF  timing  * 25.000 


CCVR.  AIR 


TEMP 
' eo; 4 8T ' 


PRESS 


BAROMETRIC  PRESSURE  = 29.200 


DRY  FLOW 
“827789  ' 


NO.  SCANS  = 5 

J RATED  HP.=  160»00 

VAPOR  FLOW  PRESS  TOTAL 
"11.313  14-.T11 


HC  RATIO*  2.1250 


com  ING  AIR 


"REL-Hm' 


ENG.  cnvn. 


95.019^ 

T E"P 

“S 3.0 31 


62 .423 

F/A  ORY 
“0.06959? 


5.5451 


44.260 


60.668 


57.615 


6.0837 


UDEL-HOOD  DEL-HOnO  FLOW  PFL-HUM  _ OEW-POINT 

279464 37TR4’7 9858.1  ’ 62.423  ’ 66.  473 


48.131 

F/A  WFT 
0.06  0638“ 


TirTTTrr“rY t:"H20'  vapor  coppecteo  hp 

97.348  2.2354  126.15 


'rpo«rFr.TrOfrT'A7T''P  =“"0.| 


-pgp  miLLTOF'  vfi 

MFASURFC  cnvc.  Hr  PPM  NPX  PPM 

—010.69 r65078— 

rrRRFCTEO  COMC.  TO  WET  BASIS  


EOU.  RATIO  RPM-l 
"1.0387  2439.1 


-=-28.481“ 

“PER  CENT" 
C02  ORY 

"12.7900 

10.617 


PPM-2 
■ 2439.  2' 


TORQUE 
"258-.  51 


BHP 

120.06  • 


EXHAUST  DENSTTY "*-0.073744 FXHmjST-FL-W»-R rrt' 


cn  DRV 
-3739-64- 
2.8194 


C2  DRY 
"0.42  556“ 
0.35659 


"EVT'SSIOA  RATf-  ■ “■ 

EMISSinM  MASS/MOOE 
"EM  I SS  I OH  ■MASS/P’ATFD  HP" 
wniVE  FM-rS./STP.  CYCLE 

CAL. FUEL  Al?  RATIO  = C .072904 


HC  MOX  CO  _ 

0. ■40642"-  ^““'273895-’—““"'  24.898 

0.033868  0.19912  2. 0748 

0.0002IT6ar7““A3700T2345~“  0.012968 
11.141  82.968  30.875 


PEAS.  FUEL  AIR  RATIO  = 0.069592  PERCENT  = 4.7590 


CYL  TEMP  UEG.F 


CYL-1 
‘ 399  .99 


FXT -GAS-TEMP  “DEG7F  EYT-7 

1317.7 


ENGINE  OIL 


' CTYfTi~cnT7l  .- 


INOUrTION  AIR 


-rPTFTCr  -ATP 


EniLT 

184.32 

“TF'POUE 

256.26 

I A I 0 T 1 
8,0 .125 

- xr  l-'P" 
90.297 


CYL-2 
41  fl . 8CT 

-93.431 

S9IIT 

- 157776“" 

—RPM"" 

2360.0 


CYL-3  CYL-4 

"417.07  " -414.  46 


I AI RT2 
80.487“ 


1.0480 


"E-XT--?--- 

741.89 

niLP 

72.515 


TAIRTL 
--17317T  ■ 


53.765 


EXT-4 

1920.0 


-■  SEXT-t"  “ STXT-2-  ' 

1340.7  1338.3 


. = 99.240 


heater  TFMP  = 91.?00 


MANIFPLO  PRESSURE  = 27.992 


-CYL. BACK-  PRESSURE"==~29.269- 


TAIRT?  

- 76.466  ■ - - 

"FLOW  - 

1434.1  _ 

CnULER  TEMP  = 72.780 


CFt  L T>^k-P 


NASA-LEWlS  PRELIMINARY  PAT  A QA/ 16/76  CAPPER 


RFC  04/16/76  18:49;3 9.479 


FAC  SEX15 


PGM  C003 


ROG  3526 


LEAMCUT  25  BTf?0  TO  CL  APP  80  PEG  HUH  = 60  3! 


MODE  = 4.0000 


NO.  SCANS 


EMGINP  TIMING  » 25.000 


DEG. 


BAROMETRIC  PRESSURE  = 2-9.200 


RATED  HP.*  160.00  HC  RATIO*  2.1250 


COMB.  AIR 


TFf^P 

80.531 


PRESJ^_ 

'29.142 


CFM 

190.62 


DRV  FLOW 
~828T11  ~ 


VAPOR  FLOW  PRESS  TOJT^A^ 
“IT.'ABS  1'4.702 


___ — . TP„p  — PTTF53 OEUriTV  TUPHfi  FLiivI  KflW  1HUN' 

ps  '027  S.55I4  44.260  60.587 58^1^  __ 


-FFTP 

6.0885 


CCPL  U'G  AIi^ 
'REL-HUM 


■ TEMP  _ 
7“82.979 


UD EL -HOOD 
'■■2';'5i8l 


OFL-HPOD 
-3V73  95 


FLOW 

'9805.0 


REL-HUM 
62. 129 


DEW-POINT 
'66.  377  ~ 


^ mnrrrrY ;rn20-vAP0R“CTiRRECTeiT-HP~' 

62.129  52.535  97.085 


FNG.  conn. 


F/A  DRY 
~o'.070r58 


F/A  WET 
'OTO'69'20'8 


FOU.  RATIO  RPM-1 

-rrc-4-73 


ET'COpPECTTOn  fACT3'R'=  0.'fl3Tr9" 


2439.2 

EXHAUST  T^ITCF.  WT.  *~2 8 . 50r 


RPM-2 
'2439. 0 


TORQUE 
— 260. IT 


BHP 

120.82  ~ 


"EXHAUSI  0ENSTTY~~^O;:07379e  EXHAUil  FLOW  RATE  - 12164: 


— pTPT  -pER-M'n'rroTTfiET  " r?  orY 

5 •»  r"-  - S' 

CnR«ECTEO  cn~c.  TP  «I  5ASJ.5 


-e^ 


T F NI  SSTON  ■"  RATE 

EMISSION  MASS/MPDE 
— F Ml  SR  I ON  HASS78AtEn  HP 
MODE  EMIS./STD.  CYCLE  % 


HC 

'073 9 8 82" 
0.033240 


24.819" 

0.19803  2.0682 

" O'. 0T3 02 07T5 07  00  1237  7"  ' ' 0.012926 

10.934  82.514  30.777 


CAL.puEL  AIR  PATIO  = 0 .072817 


PEAS.  FUEL  AIR  RATIO  = 0.070168  _DIFF71JA^.£J_AL._F/A  PERCENT  * 3. 


CYL  TEMP  QEG.F 


rVL-  I 
“430 . 14' 


CYL-? 
■4TO  779  ■ 


FYL-3 

-Tar.3'6" 


TXT~GA  S TFHP  TJETr7F  F'XT-1' 
10  52.6 


-166^40 


EXI-r 

719.62 


CYL-4 
■ "414.03 

EXT-4 

1774. I 


-5EXT-T" 

1340.9 


SEXT-r 

1338.4 


ENGINE  OIL 


CniLT 

185.39 


son  T 

■284.16" 


01  IP 

'727  607' 


"trYNn'TOL'iyT 
INntiCTlOM  MR_ 
"TTFTFTrF'*TP”~ 


"TOkOUE  ■ 
266.57 

I A I H Tl 
80.187" 

■ tfmp'" 

90  .437 


"1TPP — ~ 
2376.0 


MANIFOLO  PRESSURE  = J7.924 
TYL.0ACK"  PRESSURE  * 29.204- 


I AI FT2 
'30.53r 


TAIRTl 
"1487  14" 


TAI9T? 

"76.493 


'OELTin’ 

0. C 56406 


II  RIP 
54.014 


-FLT!W  " 

218.  54 


CELL  TEMP.  = 99.248 


HEATFP  temp  = 91.124 


COOLER  TEMP  = 73.234 


iiinm*i-iTrB«ii>rtiiiiiiii 


" ■ NASA-LFWIS  PREUMtMARY  PATa_ 

" I FANHUT  25  6TDC  TP  CL  APP  80  HCG  HUM  = 60  T 


CADDEI  I 1.8:53  212 


FAC  SEK15 


PCM  COO 3 


MODE  = 5.0000 


NO.  SCANS  » 5 


e N CU'E  T»  HING  = 25.  000 
C nn B.  AIR 


DEG., 


TEMP 


PRESS 


rap.PMETMC  PRESS'^'iRE  = 29. 200 
C=M 


RATED  HP.-  160^®°. 


HC  RATIO*  2.1250 


80 .505 


29.199“ 


111.65 


VAPOR  FLOW  PRESS  TOTAL 
'6;55T9  T4. 467  ' 


CPMR.  ftltL” 


TEMP 

96.656 


PRESS"" 

5.6553 


DEM  5 ITT 

44.210 


6P.Y  FLOW 
-47s;:58 

-TORB^OTTOti  FTnvrTRTIFr 
36.042  


CP^l  IMG  AIR 


TEMP_ 

“8r.94l 


UPEL-HOOO 

■“2.97(57 


OEL-HPOO 

~377r09" 


FLOW 

"9903.7 


PEL-HUM 

■60.416 


DEW-POINT 
-65.547  ■ 


I 


60.416 


2 

72.469 


■TTnMITJTTY !l"H2n  VAPOR  CnRPECTEfTKP- 

95.83?  2*2006  


EMG.  CPMD. 


«Y -v™”»  - 

“0'.072023  5T371C47 


0.07 202 J j.uiiw-r.  

— -^rrxnpPiTTTTJTrTT^  = o;iPr3Pr  EXHAUST-voTTr-Trrr-=-2a*347- . ..  _„1 . 


' urT  PER  CENT 

‘PARl^PF.R/>'anT)F^FT  PPY  C2  OPT 

CpH^HC^PfM  27979^--^ 

COPPECTFO  CQMC.  TP  WET  BASl j_  * 


cr  rSSiPK*  RATE 
lEMlSSinM  MASS/fyPE  _ . .. 
iEMlSSIPM'  HASS/PATED  HP 
Wni'F.  EMtS_*/STn.  CYCLE  J__  , 

CAL, FUEL  AIR  PATIP_f  0.*'^Z?1^°- 


CYL  TEMP  DEG. f 


HC 

"O'TJTSiSaF 


MOX 

— !T.T90r8’ 


CO 

12.707 
1.2707 


9.3033  32.924  10.909 


o.ono';r 


CYL-1 

-3'647r6' 


CYL- 2 

—ir27FT 


CYL-3 

-rrv. 


-tYT'GA'S—TE'MP  T5ET57F  ‘EXT-I 
1094.2 


-211.06 


“ ^_EMr.l'''F.  ^It^_ 

I D Y7rr'"cr0>-!  DT" 


IMDUCTTPN  AlP 
T.P.TTirE  A'TR~" 


EIMLT 

"134.<^B 

"TOPCJOE" 

136.76 

lilRTl 

'80.222 

■ TE  PP" 

9D .655 


SPILT 

"34'4'.87‘“ 


“FXT=3 
902. 69 

01  LP 

”71.923 ■ 


CYL-4 
-••'  382.  40  ■ 

EXT-4 

1976.7 


“SEXT-l" 

1218.3 


■ -S-EXT=^2 
1220.9 


TTPr^  " 

2314.2 


manifold  PRESSURE  =19.471 

-TYL  . BATR-  PRESSURE-^-^9T193-- 


I M PT2 

■*'80.  505“ 


TAIRTl 

“TT7T05" 


TAIPT2 
— 75.215 


“DELTA'F 

1.0774 


“TTPTP  ■ 
54.230 


- FI  nvi  ■ 

1452. 0 


= 99.A21 


heater  TF”P  = 101.33 


rnriLER  temp  = 68.400 


CEU  TFMP 


NASA-LEWIS 


_CJJ H B LEANOUT  RE-RUNS  100  PEG.  HUM»0_< 
25.000  _ 


CADDEI J 

mode 


RFC  04/21/76  13;30»39.TT9 
4.0000  NO.  SCANS  ^ 5 


fa:  SEX15 


PGM  C003 


RDG  3529 


COMB.  AIR  _ 


DEG. 


BA ROHETRIC  PRESSURE^,  f. . J? ® ^ 


RATED  HP.«  160.00 


HC  RATIO-  2.1250 


TEMP 

98.393 


PRESS  _ 
29.026 


CFM 

■ 188.08 


DRY  FLOW  VAPOR  FLOW _ PRE SS  JTOTAI^ 
799";87  ■ 0.15105  14.586 


— PR  DFNSItY  tOrW  FLOW  FLOW  TRON  F P*  , 

COMB,  FUEL  TFMP^^  ^^4.52?_ ,66.864^  . .66.479  . 6.0582_ 


C OpL  ING  _ALR. 


TEMP 

98.851 


ODEL-HOOP 

3.0626 


OEL-HOOO 

3.8516 


FLOW 

10073. 


REL-HUM 

0.48908 


dew-point 

-19.621 


REL-HUM 


I 


0.48908 


2 

55.057 


HUMIDITY 

1.3219 


% H20  VAPOR  CORRECTED  HP 
0.030356  __125.47 


ENG.  CONO., 


F/A  DRY  F/A  WET  , _ EQU.  RATIO  PPM-l 

0.080613  0.080597  1.2D32  2427.5 


RPM-2 

2430.5 


TORQUE 

260.08 


BHP 


WET  CORRECTION  FACTOR  = 0.85285  EXHA USf  MOLE.  WT.  ''  27.632 


120.21 

E XH AUSf  DENSl TY  S"0.07 1545  EXHAUST  FLOW  RATE 


12083. 


PER  MluiON  WET 

MEASURED  CONC,_  HC  PPM  MOX  PPM 

~ ■ ■ 1399.9 

_CnpRECTED_CDNCj^TO  WET  BASIS 


937.69 


EMISSION  RATE 
EMISSION  _ MASS/MOOE 

EMISSION MASS/RATED  HP 

JinOE_  EMIS.,/STPj_CYCLE.  X 
CAL.FUEL  AIR  RATIO  = 0.082662 


HC 

0. 60728 
0.050606 
0.00031629 
16.647  _ _ 


CD  DRY 
7.3182 
6.24  13„ 

MOX 
1.3483 
0.11236 
0.90070225 
46.  817 


PER  CENT 
C02  DRY 
iO.890 
9.2871 


02  DRY 

0.11277 

0.096177 


CO 


54.751 
4. 5626 
0. 078516 
67.896 


MEAS.  FUEL  AIR  RATIO  = 0.080613  OIFF  MEAS.C^AL.__F/A  PERCENT_-  2.5418 


. CYL  TEMP  DEG.F 

CYL-l 
3 89..  49 

CYL-2 

408.94 

CYL-3 

441.15 

CYL-4 

442.94 

■ 

• — "■  ■ ' 

. EX'T  GAS  TEMP  DEG. 

E EXf-1 
lOO'.O 

■ EXT- 2 
1247.9 

EXT- 3 
1197  .7 

' "EXT- 4 
2009.6 

SEXT-l“ 

1247.5 

' sTxf-2 

1237.6 

ENGINE  OIL 

EDILT 

161.57 

SORT 

108.61 

OIL> 

71.347 

MANIFOLD 

PRESSURE  = 

27.286  . - - — - 

' RPM 
2366.3 

■”  CYL. BACK 

PRESSURE  = 

29.034 ” 

. ^DYNO  COND. 

TORQUE 

249.77 

, - , - ■ - - - ■ ' ■ 

INDUCTION  AIR 

lAIPTl 
93  .420 

IAIRT2 

98.393 

TAIRTI 

82.920 

TAIPT2 

V5.649 

■ 

RIF  ICE  AIR 

temp 
93  .039 

■ DELTA?  “ 
3.9751 

OREP 

54.394 

" Flow 
2720.4 

. = 80.302 


HEATER  TFHP  = 108.13 


COOLER  TEMP  = 116.05 


CELL  TEMP 


Otl 


NASA-LSWI S 


PREMHINARY  DATA 


0<»/21/76 


CADDEII 


REC  04/21776  13:40*  10.073 


fa:  SEX15 


PGM  C003 


RDG  3531 


CLIMB  LEANOOT  RE 

-RONS  100 

DEG.  HUM«0*- 

MODE  » 4.0000 

NC.  SCANS  » 5 

ENGINE  TIMING  « 

_25. 000  _ _ 

DEG«  BAROMETRIC  PRESSURE  » 28.940  RATED  HP.=  160.00 

HC  RATIO*  2.1250 

.C flMB,,  AIR  _ 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

99.654 

28.921 

189.09 

804.17 

0.14635 

14.578 

COMB.  FUEL 

TEMP 

82.055 

PRESS 

5.4401 

DENS ITY 
44.594 

TURBO  FLOW 
64.077 

FLOW  TRON 
63.258 

FPIP 

6.0252 

COCIING  AIR 

TEMP 

UOEL-HOOO 

DEL-HOOD 

FLOW 

REL-HUM 

3EW-P0INT 

/ 

100.53 

2.9666 

3.8354 

9896,0 

0,45348 

-20.081 

PEL^HUM 

1 

_ . 0. 45348_ 

2 

25.709 

HUMIDITY 

1.2739 

% H20  VAPOR~C 
0.029253 

.ORRECTEO  HP 
125.43 

ENG.  COND. 

F/  A DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM-2 

TORQUE 

259.41 

BHP 

120.  oT  ' 

0.078663 

0.078648 

1.1741 

2429,9 

2432.0 

WET  CORRECTION  FACTOR  * 0. 

84809  EXHAUST  M3LE.  WT. 

= 27.788 

EXHAUST  DENSITY  = 0,071950  EXHAUST  FLOW  RATE  * 

MEA$UR  EQ^^CONCj; 

PART  PER 
. ..  HC  PPM 

MILLION  WET 
NDX  PPM 

CD  DRY 

PER  CENT 
C02  DRY 

02  ORY 

C^R  P EC  T ED  jCjJ  NC. 

1376.5  768.98 

n WET  BASIS^_„„ 

6.7537 
5.73  62 

11,221 

9,5168 

0.024662 

0.020916 

'^HC 

NOX 

CO 

RAffc 

MASS/ MODE  _ _ 

59588 

0^.049657 

1.1034 

0.091951 

50,215 

4.1846 

EMISSION  MASS/RATED  HP 
MpOE.  EM  IS  ./SVD,  CYCL  ^ 

■ 6.00031035 
16.334 

0.3 0057469 
38.  313 

0,026154 

62.271 

__CAL«fUEL  AIR  RATIO  » 0.08164^ HEAS.  FUEL  AIR  RATIO 

* 0 ©0T8663 

OIFF  HEAS 

.8  CAL.  F/A  PERCENT  * 3.7876 

CYLTEHP  DEG.F 

CYL-1 
40  8.57 

CYL-2 

CYL-3 

CYL-4 

428.71 

449.35 

453.72 

EXT  GAS  TEMP  DEG 

.F  EXf-i 
. 1278.9 

EXT- 2 
1250.6 

EXT- 3 
1195  .4 

F XT-4 
2107.3 

SBXT-1 

1312.5 

SEXT-2 

1308.6 

.engine,  OJ_L 

EDILT 

SORT 

0IL3 

MANIFOLD  PRESSURE  * 27. 

443 

186.84 

132.87 

72.163 

OYNO  COND. 

TORQUE 

243.59 

RPM 

2381.5 

CYL.BACK  PRESSURE  =•  29. 

080 

_ INDUCT  ION  AIR_ 

lAIRTl 
99  .611 

1A1RT2 

99.654 

TAIRTI  TAIRT2 

-8.0432  95.364 

- 

- - — - — - - - ■ 

ORIFICE  AIR 

TEMP 

94.463 

DELTAP 

1.9918 

ORFP 

54.077 

FLOW 

1950.0 

CELL  TEMP.  » 83 

.638 

heater  TEMP 

= 101.37 

COOLER 

TEMP  s 109 

.78 

12058. 


K'ASA-LEWIS  PRELIMINARY  DATA  0^/21 /76  C ADD El  ! REC  04/21/76  13:43;  15.212 EAC  SEX15  PGM  C 003 


climb  LEANOUT  RE-RUNS  100 

DEG.  MUM*0«.'" 

MODE  « 4.0000  NO.  SCANS  = 5 

ENCINE  t iH  ING  * 

25.000 

DEG.  ' BAROMETRIC  PRESSURE  » 28.940  RATED 

HP.s  163.30 

HC 

RATIO*  2.1250 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

100.11 

28.982 

188.51 

80L.17 

0.140BB 

14.570 

COMB.  FUEL 

TEMP 

82.451 

PRESS 

5.4296 

DENSITY 

44.584 

TURBO  FLOW 
67.306 

FLOW  TRON 
63.429 

FPIP 

6.3975 

COOLING  air! 

TEMP 

UDEL-HOOD 

DEL-HOOD 

FLOW 

REL-HUM 

OEW-PDINT 

101.16 

2.9663 

3.8145 

9895.4 

0.43195 

-20.496 

REL-HUM 

1 

0,43195 

2 

19.310 

HUMIDITY 

1.2309 

T H20  VAPOR 
0.028266 

CORRECTED  HP 
125.59 

ENG.  CONO. 

F/A  DRY 

F/A  WET 

EQU.  RATIO 

RPM-1 

RPM-2 

TORQUE 

BHP 

0.079171 

0.079157 

1.1817 

2430.5 

2433.0 

259.55 

120.12 

WET  CORRECTION  factor  = 0, 

{ 

85174  EXHAUST  MILE.  MT. 

«=  27.747 

EXHAUST  DENSITY  = 0.071844 

EXHAUST  FLOW  RATE  ■ 12036. 

MEASURED  CONC. 

““PART  PER 
HC  PPM 

MILLION  WET 
NOX  PPM 

CD  DRY 

PER  CENT 
C02  DRY 

02  DRY 

CORRECTED  CONC, 

1333.2  805.88 

TO  MET  BASIS 

6.6177 

5.6366 

11.271 

9.5998 

0.014521 

0.012369 

HC 

NOX 

CO 

EMISSION  RATE 
EMISSION  MASS/MODE 

0.57610 

0.048008 

1.1543 

3.096190 

49.255 

4.1045 

- 

EMISSION  MASS/RATEO  HP 
MODE  FMIS./STD.!  CYCLE  * 

0.00030005 

15.792 

0.00060119 

40.079 

0.025653 

61.080 

CAL. FUEL  AIRU  PATIO  - 0.081348  MEAS.  FUEL  AIR  RATIO 

= 0.079171 

OIFF  MEAS 

.C  CAL.  F/A 

PERCENT 

* 2.7497 

CYL  TEMP  DEG.F 

- CY  L-1 

CYL-2 

CYL-3 

CYL-4 

400.06 

421. 76 

448.08 

454.12 

EXT  GAS  TEMP  DEG.F  EXT-1 
2104.8 

EXT-2 

1246.6 

EXT-3 

1286.3 

FXT-4 

2149.1 

SEXT-l 

1316.9 

SEXT-2 

1313.5 

. . 

_ ENGINE  OIL 

EniLT 
‘ 186.57 

SnlLT 

213.23 

niLP 
“ 72.111 

MANIFOLD  PRESSURE  f_27. 

367  _ 

. 

• — ■ - 

^OY  Nil  CONO. 

TORQUE 

239.98 

RPM 

2350.3 

CYL. BACK  PRESSURE  = 29. 

063 

I NDUCT  ION  jAlR 

lAIRTl 

100.11 

IAIRT2 

100.11 

TAIRTl 

11.788 

TAIRT2 

95.422 

ORIFICE  AIR 

TEMP 

94.862 

OELTAP 

2.9905 

ORFR 

54.109 

FLOW 

2361.5 

CELL  TEMP.  « 84.375 

HEATER  TEMP  = 102.62 

COOLER  TEMP  » 108 

.27 

o 


NASA-L EW rs PRELIMINARY  DATA 


04/  2 1 nti  CADDEII 


climb  LEANOUT  re-runs  100  PEG 
ENGINE  TIMING  «'  25.000^ 


HUM»0* 


MODE 


REC  04/21/76  I3iSQ: 14.436 
4.0000  NO.  SCANS  » 5 


FAC  SEX15 


PGM  C 003 


ROG  3533 


DEG. 


BARDMETIIC  PRESSURE  ^ 28. 940 


^COMB.  AIR_  _ 

TEMP 

98,039 

PRESS 

28.973 

CFM 

189.88 

DRY  FLOW 
806. 10 

COMB.  FUEL 

TEMP 

PRESS 

DENSITY 

TURBO  Flow 

80.787 

_5.4515  ___ 

44. 6 27 

61.475 

COOLING  AIR 

TEMP 

UDEL-HOOD 

DEL-HOOD 

FLOW 

99.050 

2.9239 

3. 8591 

9815.9 

REL-HUM 

1 

2 

HUMIDITY 

* H20  VAPOR 

0.47440 

_22.368 

1.2710  _ 

0.029185 

ENG.  CONO. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

0.075441 

0.075427 

1.1260 

2432.3 

RATED  HP.^  160.00 

VAPOR  FLOW  PRESS  TOTAL 

0714636  147558 


HC  RATIO*  2.1250 


60.813 

REL-HUM 

0.47443 


124.82 

RPM-2 

2434.6 


FPIP 

6.1281 

OEW-POIVL 

-23.126  ■ 


TORQUE 

258.31 


119. '63“ 


WET  CORRECTION  FACTOR  « 0.84842 


"EXhWST"  MOLETT^^  exhaust  OENrifY  * 0.072635  EXHAUST  FLOW  RATE  4 U937. 


PART  PER  MILLION  WET  PER  CENT 

MEASURED  CONC.  HC  PPM:  NOX  PPM  _ _ CO  DRY  C02  DRY 02  OPX 

--  “ 1130*7  1199.1  5.3938  11.920  0.066807 

CORRECTFO  CONC.  TO  WET  BAS  IS 4.5762  10.  113 Pj?p566J^ 


vj 

o." 


EMISSION  RATE 
EMISSION  MASS/MODE 
EMISS ION ~ MASS/RATEO  HP 
MODE  EMIS./STD.  CYCL,^ 


HC  __ 

0.48456' 

0.040380 

0.00025238 

13.283 


NOX  

1.7034 
0.14195 
0.00088718 
59. 145  


CO 


39.659 
3.3050 
0.02 0656 
49.181 


CAL.FUEL  air  ratio  = 0.078320  MEAS.  FUEL  AI  R RATIO  = 0.075441  01 FF  MEAS .£_C^.  JF/ A ^ERCENT_*^^  3^^^^ 


. CYL  TEMP  DEG. F_  CYL-1  CYL-2 

. 413.29  435.47 

. FxT”GAS’ TEMP  DEgVf'exV'-'I  " “exT-2 
. 1453.4  1266.9 

ENGINE  OIL  _ EOILT  SOILT 

' " 186.28  13.094 


CYL-3 

CYL -4 

444.  37 

450.18 

EXT-3 

■ “FXT-4 

SEKT- i 

SEXT- 

689.15 

1947.4 

1337.5 

1334. 

OILP 

MANIFOLD 

PRESSURE  = 

27.516 

72.047 

DYNO  COND. 

TORQUE 

250.38 

RPM  ■■ 
2339.6 



CYL. BACK  PRESSURE  = 29.079 

INDUCT  ION  AIR 

IA IRTl 
■ 98.057 

1A1RT2 
*9  8.039 

TAIRTI 

-13.735 

TAIRT2 
" 95.577 

— 

; - 

ORIFICE  AIR“ 

TEMP 

92.813 

DFLT AP 
2.99  23 

OREP 
54.465  . 

FLOW 

2366.5 

j 

CELL  TEMP.  = 

82.794 

HEATER 

TEMP  = 133.09 

COOLER  TEMP  = 115.09 

f=AC  SEX15 


NASA^LEMIS ^ELI»1INARY  DATA 


04/21/76  CADDEI I 


CLlHB  iEANOUT  RE-RUNS  100  DEG, 

-■L^fglNI  JIMlNG  * ?.5«00^.„,._  DEGi BAROHETl  1C  PRESSURE 

COMB.  AIR 


MODE  « 4.0000 


REC  04/21/76  13:53:37.514 
ND.  SCANS  * 5 


PGM  C003 


ROG 


28.940 


RATED  HP. » 160.00 


HC  RATIQx  2.1250 


TEMP 

98.333 


COMB.  FUEL 


ENG.  COND. 


TEMP 

B0.690 

TEMP 

99.369' 


0.46761^ 

F/A  DRY 
0.074841 


PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

^o«901 

1 89. 84 

8'05.  Ifl 

0.14544  ' 

14.554 

PKbSS 

„._5.5533 

DENSITY 
44.530. 

TURBO  FLOW 
_ 61.417 

FLOW  TRON 
50.261 

FPIP 

6.0378 

UD EL -HOOD 
2.9862' 

DEL-HOOD 

FLOW 

REL-HUN 

DEW-POINT 

3*8098 

9932.6 

0.45765 

-20.191 

' - — ■ - —r*-  - 

2 

1''H?n“VAP0R" 
, 0.029035 

"CORRECT  ED"'HP 
_ 125.40 

56.072 

_ 1.2644  

F/A  WET 
0.074828 

EQU.  RATIO 
1.1170  ; 

RP.M-1 

"2433.7 

RPH-2 

2435.9 

TORQUE 

259,28 

BMP 

120.15  - ’ — - - 

MET  CTRRECTrON  FACTOr.' 0:84481"-“  EXHAUST  MOLE.  28.103“~ EXHAUST  DENSITY  =~0V072r6-^ 


EXHAUST  "Flow  RATE"*  11895, 


..MEASURED^GONC, 


HC  PPM 


1117.5 

-CPP-PECTED  CONC.  TO  MET  BAS  IS, 


EMISSION  RATE  " 

_,EMISS10N  HASS/MODE 
emission"  MASS/RATED  HP  ' 

_M0_DE  EMI,S./S7-_Dj_CYCLE,.* 

_CAL.FUEL  AIR  RATIO  = 0.078449 

_CYL  TEMP  DEG.F  CYL-1 
411.51 

~FXT  GAS  TEMP  DEG.F  EXT-1 
...  1039.6 


ENGINE  OIL 

7oyn6'  conO:" 

‘ INDUCTION  AIR 


EOILT 
18  7.32 

TORQUE 
260. 76 

14  ! RTl 
98.368 


ORIFICE  AIR 
CELL  TEMP.  * 82.838 


TEMP 

92.848 


[LLION  WET  ■ 

..  , , ..  .... 

,»>BR  CENT 

■ 

' 

NOX  PPM 

CO  DRY 

_JC.0Z  DRY 

02  DR  Y 

1216:2  " 

5.4562 

11.925 

■6.058455  ■= 



_:_4,6095 

_10.075 

0.049392 

HC 

NOX 

CO 

0.47724 

1.7217 

39.809 

- 

- 

0.039770 

0.14347 

3.3174 

0.00024856 

0.0  00896  7"1 

0.020734“ 

■ , 

13.002 

59.700 

49.366  

MEAS.  FUEL  AIR  RATIO 

,=  0.074  84 1_ 

DIEF 

MEAS.e_CJkL. 

CYL-2 

CYL-3 

CVL-4 

434.  18 

445.09 

,450.92 

■ ' V , 

EXT-2 

EXT-3 

EXT-4 

SEXT- 1“ 

sTxr-  2 

1259.1 

642.21 

1641.5 

1339.2 

1335.8 

SORT 

Oil  P 

MANIFOLD  PRESSURE  = 

27.  587 

217.47 

71.887 

RPM 

•••*'■  - — ' 

CVL.BACK  PRESSURE  ■= 

"29.033 

2353.8 

....  ■ . 

I41RT2 

TAIRTI  TAIRT2 

9 8.333 

119.63 

95.959 

OELT  AP 

"ORFP  “ 

FLOW  “■ 

- 

2.03  00 

54.639 

1970.5 

HEATER  TEMP 

= 123.97 

COOLER 

TEMP  = 

115.00 

3534 


-JC. 


o 


N ASA-LEWIS  PRFLI'<  IN  ARY  DA  TA  0»/21ZZ^ 


CADDEI I 


REC  04/21/76  l»;03;32.40a 


FAC  SEX15 


PGM  C003 


ROG  3536 


MODE  = 4.0000 


CLIMB  LEANOUT  RF-RUNS  100  DEG.  HUW=Ot — 

ENGINE  T lMtNG  - 25.000 


NO.  SCANS  » 5 


rated  HP.=  ITiO.OO 


HC  RAT10=  2.1250 


COMB.  A!R_ 


TEMP 

99.058 


PRESS _ 
28.997 


CFM 


191.86 


OPY_FLOW 

815.i6 


V^POR  FLOj(< PRESS  TOTAL 

'6.14280  ' 14.551 


COMB.  FUEL 


TEMP 

83.075 


PRESS 

5.4689 


DENSITY 
44 . 5 68 


TURBO  FLOW  FLOWTRON  FPIP 

5 9. 82  5 57. 759  6.0345 


COOLING  AIR 


TEMP 

"100.46 


UP  EL -HOOD 
'2.9785 


DEL-HOOD 
3.  32  17 


FLOW 

99i8.2 


REL-HU*^ 

6.44360 


DEW-P0JNT_ 

-20.556 


REL-HUM 


0 . 44360_ 57. 468_ 


liUM'fDllTY  % H20  VAPOR  CORRECTED  HP 
1.22  62  0.028158  125.61 


ENG.  COND. 


F/A  DRY 
0.070856 


F/A  WET 
0.070843 


EQU.  RATI0_RPM-1  . 
1.0575  2427.2 


RPM-2 

'2429.6 


TOJQUE 
'2  60. '27 


BHP 


WET  CORRECTION  FACTOR  = 0.84906  EXHAUST  HOLE.  HT.  = 28.442 


l'20 . 28 

EXHAUrroPrs'rf'y  = 0.073643  exhaust  FLW  rATE  '.“1'1B55 .' 


MEASURED  CONC._ 


750. 77 

G ORRECTEO  CONC.  TO  W ET_  B ASJS 


■pARf  PER  MILLION  WET 

HC  PPM  NOX  PPM  CO  DRY 

1901.3  " 3.8118 

3.2364 


PEP  CENT 
C02  DRY 
■ 12.605 
10.702 


02  DRY 
0. 34729" 
0.29488 


'EMISSION  RATE 
EMI  SSI  ON  MASS/MODE 
'em  I SSI  on". MASS/RATED  HP 
M OD  F E M I S . / S T D . CY  C L E 


HC  . _,.NOX  _ 

0.31953  2.6823 

0.026628  __  0. 223^2  __ 

0.00016642  0.0013970 

8.7  591  93*  135  „ 


CO 


27.856' 

2.3213 

0.014508 

34.543 


CAL. FUEL  AIR  RATIO  = 0.073907 


MEAS.  FUEL  AIR  RATIO  = 0.070856 


. GYL  TEMP,  DEG. F „ 

CYL-'l 

421.34 

CYL-2 

447.30 

CYL-3 
443.  90 

CYL-4 
" "445.91 



EXT  GAS  TEMP  DEG. 

'F'Exf-i' 
896. 73 

Exf-2 

1273.4 

EXf-3  "" 
1301.9 

EXT- 4 
2179.5 

SEXT-l  SEXT-2 

1369.3  1365.0 

- ENGINE  OIL 

EOILT 

186i.65 

sniLT 
264.  04 

niLP 

71.771 

MANIFOLD 

PRESSURE  = 27.801  _ • 

. 

> , - — 

CYL .BACK 

PRE  SSURE  = 29.  062 

. DYNO  COND. 

torque 

259.83 

RPM 

2370.7 

•NOUCT_inN_MP  _ 

I A IRTl 
99.006 

IAIRT2 

99.058 

TAIRTI 

175.63 

TAIRT2 

94.877 

. . — - " 

ORIFICE  'ALR  " 

TFMP 

93.951 

OELTAP"' 
1.0972  

ORFP 
54-. 365 

- " FLOW 

1461.5 

__  - - 

HEATER  TEMP  =118.29 


COOLER  TFMP  = 115.39 


CELL  TEMP 


85.209 


NASA-LEWIS 


PRELHIMAPy  DATA 


04/21/76 


CADDEI 1 


REC  04/21/76  15:38859.553 


FAC  SEX15 


PG'<  C003 


ROG  3537 


CLIMB  LEANOUT  RE-RUNS  100  DEG.  HUH«0X 
ENGINE  TIMING  « 25.000  OEG.' 


HOPE  » 4.0000 


NO.  SCANS  « 5 


JCPH8  . _AIR_ 


COMB.  FUEL 


SOnL|N£  AIR. 


TEMP 

100.36 

"temp 

85.638 

TEMP 

100.99 


PRESS_ 

28.756 


BARDMETIIC  PRESSURE  » 28. 870 
CFM 


RATED  HP.z  160.00 


HC  RATIO*  2.1250 


138.54 


DRY  FLOW  VAPOR  FLOW PRESS  TOTAL 

798i4l"  0.10044  14.516 


^>RESS 

5.4359 


DENSITY 

44.501 


TURBO  FLOM  FLOW  TRON 
67.917  66.277 


FPIP 

6.0591 


UOEL-HOOO 

3.0709 


OEL-HOOP 

3.7661 


FLOW 

10089. 


REL-HUH 

0.30558 


DE»<-P01NT 

-23.881 


iREL-HUM 


0.30558 


2 

80.686 


HUMIDITY 

0.88061 


X H20  VAPOR  CORRECTED  HP 
0.020222  125.34 


ENG.  COMO. 


F/A  DRY  __  F/A  HET EQIJ.  RATIO  RPM-1 

0.083010  ■ 0.0820CC  1.2390  2429.3 


RPM-2 

"2431.6 


TORQUE 

259.13 


JBHP_ 

119.B"6" 


MET  CORRECTION  FACTOR  * 0.85172 


exhaust  mole.  HT.  = 27.443 


EXHAUST  DENSITY  * 0.071056 


EXHAUST  FLOM  RATE  ■ 12170. 


iHEASUREO  CONC*. 


PART  PER  MILLION  HET 

h:  ppm  nox  ppm 

1508.0  634.26 


CORRECTED  CONC.  TO  WET  BASIS 


CO  ORY 
8.3407 
7.  1039 


PER  CENT 
C02  DRY 
10.772  ' 
9.1750 


02  DRY  _ 
"0.11157 
0.095027 


EMISSION  RATE 
EMISSION  MASS/MODE  _ 
EMISSION  MASS/RATED  HP 
MODE  EMI S. /STD.  CYCLE  f 


HC  

0.65889 
0.054908__ 
0. 00034317" 
18.062 


NOX  

" 0.918"59 

0.076549 

■■*0.00047843 
31.895 


CO 


62.768 

5.2307 

0.032692 

77.837 


CAL. FUEL  AIR  PATIO  * 0.084592 

MEAS.  fuel  air  RATIO  * 0.083010  OIFF  MEAS.C  CAL.  F/A  PERCENT  « 1.9056 

. CYL  TEMP  DEG.F 

CYL-1 

CYL-2 

CYL-3 

CYL -4 

382.47 

403.06 

440.  46 

444.08 

EXT  GAS  TEMP  OEG. 

F EXT-l 
1198.0 

EXT-2 

1101.6 

EXT-3 

1061.2 

EXT-4  SEXT-1  SEXT-2 

1746.1  1248.0  1241.0 

ENGINE  OIL 

EOILT 

SOILT 

OILP 

MANIFOLD  PRESSURE  * 27.188 

163.10 

324.41 

71.803 

. DYNO  CONO. 

TORQUE 

271.00 

RPM 

2364.4 

CYL. BACK  PRESSURE  * 28.827 

__  INDUCTION  AI  R 

lAIRTl 

100.32 

I AIRT? 
100.36 

TAIRTI 

-60.832 

TA1RT2 

95.391 

ORIFICE  AIR 

TEMP 

94.576 

OELTAP 
1. 0669 

ORFP 

54.396 

FLOW 

1440.7  ■ ^ _ ; _ 

CELL  TEMP.  * 87. 

250 

HEATER 

TEMP  = 112.95 

COOLER  TEMP  =113.87 

NASA-t'pw'lS  PRELIM  INARY  DATA  04/21/76  C<iPdgl  I 'REC  04/21/76  15i39;2&.028 

CLIMB  tlgANOUT  RE-RUNS  100  DEG.  HOPE  4.0000 NO.  SCANS  » 5 

ENGINE  TIMING  » 25«000  DEG.' BAROMETT'IC  PRESSURE  ^ 28*B70 RATED  MP.»  160.00 

COMB.  AIR  TEMP  PRESS  CFM  DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

^*797.^4 


FAC  SEX I 5 


PGM  C003 


RDG  3538 


HC  RATIO*  2.1250 


COMB.  FUEL 
COOLING  AIR 


TEMP 

100.48 

Tem“p 

.85.603. 

_TEMP 

101.06 


PRESS__ 

28.8A6 


_CFM_ 

18’8.34' 


VAPOR  FLOW  PRESS  TOTAL 

■0.10666'  ■ l4.'5l8 


press'  density  fUR"80  ftbw  FLOw'tRON  FPfP 

5.4323  44.502  67.8’50  65.938  6.0012 


JJOEL-HgOD  DEL-HOOD_ 

2.9973  3.9172 


FLOW 

’9953.2' 


REL-HUH 

0.30557 


DEW-POINT 

-23.851 


REL-HUM  1 

_g.3i 

ENG.  corio. F/A 

0.0 

■WET~CbftRECTI  ON  FACTO R 

__  . ^ 

MEASURED  CONC.  HC 


0.30557 

F/A  DRY 
0.082686 


2 

_38.41P 

F/A  HET 
0.082676' 


HUMIDITY 

0.88363 


X H2Q  VAPOR  CORRECTED  HP 
0.020291  125.55 


EQU.  RATIORPM-l 
1.2341  2431.4 


RPM-2 

2432.7 


TORQUE 

259.31 


9HP 

'120.05' 


0.85016 


EXHAUST  MOLE.  MT.  = 27.468 


EXHAUST  DENSITY  = 0.071122 


EXHAUST 'FLOW  RATE  * 12140. 


PART  PER  MILLION  WET  ~ ^ER  CENT 

MEASURED  CONC.  HC  PPM  NQX  PPM  CO  DRY  _ C02  DRY 

- 1515.3  635.58  8.3568  '10.795 

CORRECTED  CONC.  TO  WET  BASIS  7.1047  9.1777 


02  PRY 

0.11651“ 

0.099054 


EMISSION  RATE 
EMISSION  MASS/MODE 
EMISSION  MASS/RATEO  HP 
J! QBi-  E M |LS_. / S T 0.  CYCL E X 

CAL. FUEL  AIR  RATIO  = 0.084576 


HC 

0.66043 

0.055036 

0.00034397 

18.104 


NOX  

0.91827 
0.D76522  _ 
“0.00047826 
31.884 


62. 622 
5.2185 
0.032616' 
77.657 


MEAS.  FUEL  AIR  RATIO  = O.OR2686 


DIFF  MEAS.C  CAL.  F/A  PERCENT  * 2.2859 


- CYL„  TE  MP  PEG.  F 

J*  , • 

M 

CYL-1 

382.27 

CYL-2 

403.25 

CYL-3 
440.  78 

CYl  -4 

"444.59 

— 

. EXT  GAS  TEMP  DEG. 

F EXT-1 
1557. 1 

EXT-2 

1042.7 

EXT-3 

1038.3 

EXT-4 

1399.9 

SEXT- 

1250. 

- ENGINE  OIL 

EniLT 

SOILT 

OILP 

MANIFOLD 

PRESSURE 

n ' 

164.22 

147. 10 

71.531 

- OYNO  CONO. 

TORQUE 

246.55 

RPM 

2350.5 

CYL. BACK 

PRESSURE 

J NOUCT  ION _A  l_R  

lAIRTl 

100.47 

IAIPT2 

100.48 

TAIRTl 

-115.56 

TA  IRT2 
95.558 

ORIFICE.  AIR 

TEMP 

94.602 

DELTAP 

1.0540 

ORFP 

FLOW 

1432.1 

CELL  TEMP.  = 87. 

538 

HEAT  EP 

TEMP  = 115.15 

COOLER  TEMP 

SEXT-2 

1244.6 


^ ASAM, EWJS  P.R.EJLIJS NARY  DATA 


0A/21/76_ CAOOEI I 


IDLE  LEAMOUT  RC-RUNS 5_9_0EG, 

ENGINE  TIIIYG  = 25.000 


HUM=0* 


MODE  = 1.0000 


DEG. 


B A ROME  TR  I C_PRE  S St)R_E_f  2 8.  BtO 


REC  0A/  21/.76  16135:  28.JB6  ^ 

NO.  SCANS  = 5 

RATED  HP.=  160.00 


FAC  SEX15 


PGN  C003  ROG  35A^1 


HC  RATIO*  2.1250 


COMB..  AIR  

TEMP 

61.836 

PRESS 

28.870 

CFM 

12.073 

DRY  FLOW 
53.786 

VAPOR  FLOW 
0.010631 

PRESS  total 
16.179 

' 

COMB.  FUEL 

TEMP 

05.805 

PRESS 

5.8350 

DENSITY 

66.697 

TURBO  FLOW 
3.9662 

FLOW  TRON 
3.3333 

r P I r 
5 •1836 

COOLING  AIR 

TEMP 

69.326 

UOEL-HOOD 

-0.016329 

DEL-HOOD 

0.82391 

FLOW 

0,00000 

REL-HUM  DEW-POINT 

1.6158  -19.661 



REL-HUM 

i ” 

1. 6150 

2 

70.973 

HUMIDITY 
_ 1.3577  _ 

% H20  vapor’ 
_ 0.031176 

CORRECTED  HP 
0.66953 

ENG.  C ONp. 

F/A  DRY 
0.061977 

F/A  WET 
0.061965 

EOU.  RATIO 
0.92503 

RPM-1 

623.16 

P.PM-2 

TORQUE 

BHP 

623.58 

3.9536 

0.66872 

WET  CORRECTION 

FACTOR  = 0. 

86889  EXHAUST  MDLE.  WT 

. = 28.832 

EXHAUbI  JtNbMT  - 

765.26 


MEASURED  CONC.  _ 

10620. 

CORRECTED  _CONC._Tn  WET  BASIS 


EMISSION  RATE 
EMISSION  MASS/MODE 
’emission  MASS/RATEO  HP 

mode  emis./sto.  cycle  X 


PART  PER  MILLION  WET 
HC  PPM  NOX  PPM 


35.910 


CO  DRY 
1.2963 
1.12  66 


PER  CENT 
C02  DRY  _ 
12.207 
10.606 


02  DRY 
3.0960 
3.3052 


fo 


HC 

0.28626 

0.0067710 

2.9819E-05 

1.5696 


NOX  CO 

0.0032700  0.62577 

5.6501E-05  0.010629 

3.'+063F-07  6.5ia6E-05 

0.0  22709  0.  15520 


CAL  .FUEL  AIR  RATIO  = 0.063566  MEAS.  FUEL  AIR  RATIO  = 0.061977  . DIFF  MEAS.C  CAL.  F/A_PERCENT  = 2.5282 


. _ CYL  TEMP  DEG.F  , 

CYL-1 

253.37 

CV  L-2 
285.81 

CYL -3 
279.65 

CYL-6 

291.56 

_ . . .. ' , — — — • - 

: ' ' 

EXT  GAS  TEMP  DEG. 

.'f  EXT-i" 
1620. 1 

EXT-2 
5 63.67 

EXT-3 

-61.160 

EXT- 6 SEXT-1 

1663.9  755.36 

SEXT-2 

752.16 

■ ----- 

- 

EOILT 

166.10 

SQILT 

296.68 

_ MANIFOLD  PRESSURE  =. 

11.258  

.. ENGINE  OIL 

65.965 

dy’ncTcond. 

“torque 

3. 3555 

RPM 

621.60 

CYL. BACH  PRESSURE  = 

26.875 

. 

» INDUCTION  AIR 

lAIRTl 

60.393 

1A1RT2 
' 61.036 

TAIRTl 

TAIRT2 

~ -127.28“’  “ 

“55,671 

dRYE’i  c E ' ArR’””” 

■“temp 

93.535 

DELTAP' 

3.3752 

ORE’ 

56.127 

■“  FLOW 
2507.2 

CELL  TEMP.  = 86 

.560 

HEATER 

TEMP  = 93.851 

COOLER  TEMP  = 

52.231 

NASA-LEWIS  PRELI'IINARY  DATA^ 


OA/ 21/76 


CADOEI I 


IDLE  LE AK’OUT  RE-RUNS 59  DEG.  HUH^OT 

_ENf:INE  TIMING  » 25.000  DEG.  __ 

COMB.  AIR 


MODE  * 7.0000 


REC  0A/21/T6  16t39 s U •J?25_ 
NO.  SCANS  =5 


EAC  SEX  15 


PGM  C003 


RDG  3542 


8AR0METUC  PRESSURE_=_  28.  870  RATED_HP.»  160.00^ 


HC  RATin=  2.1250 


TEMP 

62.A66 


PRESS 

28.869 


CFM 

Il’v9l2 


DRY  FLOW 
53.073 


VAPOR  FLOW  PRESS  TOTAL 
0.0098276  14.180 


COMB.  FUEL 
COOLING  AIR 


FPIP 

6.1715 


'TE  MP PRESS den:  iTY  “ TURBO  FLOW  FLOW  TRON 

86.392  5.8368  44.452  3.9456  3.2973 

REL-HUM  DEW-POINT 

1.5088  -20.206 


TEMP 

69.904 


UDEL-HOOO 

-0.048433 


DEL -HOOD 
0.  87455  ' 


FLOW 

o.oooob 


REL-HUM 
ENG.  COND. 


1.5088 

F/A  DRY 
0.052128 


66.739 


HUMIOITY 

1.2962 


* H20  VAPOR  CORRECTED  H» 
0.029765  0.69175 


F/A  WET 

0.062116 


EOU.  RATIO  RPM-1 
0.92728'^  “'  606.50 


RPH-2 

606.84 


torque 

5.9756 


BMP 

■0.69'Ol7 


WET  CORR&^fjGN  FACTOR  = ’0.85575 
MEASURED  CONC. 


EXHAUST  MOLE.  wT.  "='  28.831 


EXHAUSY~d'ENSITY ••■=■■0.674550  - E XHAUST"  FLOW  RATE  = 755.27 


PART  PER  MILLION  WET 
HC  PPM  NOX  PPM  Cn  DRY 

11850,  39,432 

corrected  CONC.  TO  WET  BAS  IS  ..  . 


•pFR  CENT 
C02  DRY 
12.055 
10.436 


02  DRY 
3.9724 
3.4391 


"emission  rate 
emission  mass/mode 

“EHISSTON  MASS/RATEO  HP 
mode  EMIS,/STD.  CYCLE  * . 

CAL.FUEl  AIR  RATIO  = 0.05432? 


HC  NOX  cn 

0.32131  0.D035'440  0.68315  . 

0.0053551  5.9067E-05  0.011386 

3.3469E-05  3.6917F-07  7.1161E-05 

1.7615  0.024611  ...  0. 16943  „ . 


MEAS.  fuel  air  RATIO  = 0.062128  . DIFF  MEAS. 6.  CA,L._F/A  PERCENT  ,t.^.5  


_ CYL  TEMP  DEG. F 

CYL-l 

249.89 

CYL-2 

284.37 

CY  L-3 
278.95 

CYL-4 

292.32 

..... 



■ EXT-4  ""• 
1213.2 

SEXT-1 

722.32 

■ SEXT-2 

719.59 _ . ■ .. 

. FXfGAS'~TEMP  DEG. 

F EXT-1 
1543.6 

EXT-2 

361.87 

EXT-3 
-428. 65 

FNGINF  OIL 

EO I LT 
164.44 

SOILT 
363.  09 

OILP 

45.893 

MANIFOLD 

PRESSURE  * 
“PRE  SSURE  =” 

11.377  ..  - 

29.072 

. DYNO-COND. 

TORQUE 
4. 4860 

RPM 

599.52 

cyL.back 

INDUCT  ION  AIR  _ 

lA IRTl 
61.061 

IAIRT2 

62.466 

TAIRTl 

”■  -80.166"' 

TAIRT2 

55.634 

--- 

■■  - 

ORIFICE  AIR  • 

■ TEMP 
94.134 

“ DELTAP 
3.3152 

ORFP  ■■■“' 
54.421 

~ FLOW 
2483  .9 

- ■ 

CELL  TEMP.  = 84 

.928 

HEATER 

temp  = 93.948 

COOLER  TEMP  = 

52.204 

hn 


NAS_A~L|MIS 04/21/76 CftOPEir  REC  0A/?I/7&  16:39;33.»&6 f.*?_SEXl5  PG^  C003  RDG  35« 


lOLF  LEANOUT  RE- 

RUNS  59  DEG. 

HUM«0X 

MODE  » 1.0000 

NO.  SC 

ANS  = 5 

ENG1NE_TIMING  = 

25.000 

DEG.  BAROMETl IC  PRESSURE_=  28. 8 70  RATEO 

_HP.*  160^0 

HC  RATION  2. 1 250 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

62.574 

28.868 

11.642 

51.881 

0.0095102 

14.180 

COMB.  FUEL 

TEMP 

PRESS 

"OENSITY™ 

“ turbo  FLOW” 

“FLOW  TR0N““ 

FPIP ■ 

^ 

- — 

86.620 

_ 5.8380 

44.476 

3.9427 

3.2673 

6.1785 

COOLING  AIR 

TEMP 

UDEL-HOOD 

DEL-HOOD 

FLOW 

rfl-hum 

DEW-POINT 

69.949 

-0.026845 

0.  81 643 

0.00000 

1.4B80  -20.326 

^ ...  . — 

R EL- HUM 

1 

2 

llUHIDITY 

t H20  VAPOR  CORRECTED  HP‘ 

— , — 

— 

^ 

1.4880  __ 

.48.353 

.1.2831  

0.029465 

0.30813 

ENG.  COR'D. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

PPM-2 

TORQUE 

BHP 

0.062977 

0.062965 

0.93995 

597.90 

599.94 

2.7003 

0.30740  ” ~ 

WET  CQRRECTION  FACTOR  - 0.87^07  EXHAUST  ROLF.  WT.  = 28.820  EXHAJSr'OENSITY  ="0.6'7A622  EXHAOsT“FLnw  RATE  » 739.17 


PART  PER  MIL  LION  WET 

PER  CENT 

- 

MEASURED  CONC. 

HC  PPM  NOX  PPM 

CO  DRY 

C02  DRY 

02  DRY 

12174.  36.628 

1.  3898 

11.968 

4.1210 

.. 

» coprecteo.  .conc_. 

TO  WET  BAS  IS 

1.21 4R 

10.461 

3.6020 



— 

HC 

NOX 

cn 

EMISSI ON 

RATE 

0.32306 

0.3032218 

0.65191  ■ 

EMISSION 

MASS /MODE 

0.0053843 

5.3697E-05 

0.010865 

' 

EMISSION 

MAS S/RAT ED  HP 

3.3652E-05' 

3.3560F-07 

6.7907F-05 



— 

- ^,«nOF  E HIS. /STO.  CYCLE,  r 1.7711  „,__0. 022374  0.16168 


* — CAL. FUEL  AIR  RATIO  = 0.063917  REAS.  FUEL  AIR  RATIO  = 0.062977  DIFF  MEAS.E  CAL.  F/A  PERCENT  = 1.4926 


- _ . CYL  TEMP  DEG.  F 

CVL-l 

238.95 

CYL-2 

277.'28 

CYL-3 
271.  BO 

CYL-4 
284. 80 

..... 

■ 

EXT  GAS  lEMP  DEG. 

F EXT-l 
1868.3 

^ EXT-2 
237.47 

EXT-3 

-454.  00 

EXT-4  ■ 
712.99 

~~SEXT-F 

709.37 

“SEX“T-2' 

736.28 

“ -...  engine  oil 

EOILT 

163.87 

SDILT 

97.643 

OILP 

45.777 

MANIFOLD 

PRESSURE  = 

11.611 

• bVN0'~C0N0.  “■ 

TORQUE 
4. 3924 

■“  RPM 
595.  86 

CYL. BACK 

PRESSURE  = 

“28.990 

INDUCTION  AIR 

lAlRTl 

1AIRT2 

TAIRTI 

TAmT2 

61.160 

62.  574 

-27.852  * 

55.555  ■ 

’nRIFiCE  AIR 

TEMP 

94.264 

DFLTAP 

3.3214 

ORFP  

54.282 

FLOW  " 
2485  .9 

- - 

CELL  TF.MP.  84. 

HE  AT  ER 

TEMP  = 93.927 

COOLER  TEMP  = 

52. 213 

o 


NASA-LEWtS  P^L  IMtNARY  DATA  0V21/T6 

IDLE  LEANOUT  RE-RUNS  59  PEG.  HUM»OT 

_ ENGINE  TIMING  = 25. 000  _ DEG.  BARON 

COMB.  AIR  TEMP  PRPSR  n 


21/T6  CADDEII  REC  04/21/76  I6i»6i37.5l8  

■ HOPE  » 7.0000  NO ._S C ANS  » 5 

BARONyMI^PRESSURE  j«_  2B.870  RATED  HP.=  160.00 


FAC  SEX15 


PGM  C003 


RDG  3545 


h;  RATln=  2.1250 


TEMP 

"63.&35' 


PRESS 

28.86B 


go'mb.  fuel  temp  ' “p 

87.393 5 

COOLING  AIR.  _ TEMP  U 

70.618  -0 

Tiel-hUm 1 " 

1.5166  3 

_ENG.,CONO_. F/A  DRY  F 

’ 0. 089731”  0 

TE?'l:bRRTcff 0^1=  ACTOR  = 6.”879T2 


1.5166  . 

F/A  DRY 
0.089731 


PRESS 

5.8020 


.GPN  D'^Y  FLOW  vapor  FLOW  PRESS  TOTAL 

10.204  45,474  0.0088208  14.177 

DENSITY  “turbo  FLbw''“FLOM~fRnN''“FPI  P ' 
.44,455 3.9460  4.0804  6.1623 


UDEL-HOOD  OEL-HDDD.^ 
-0.030167  0.87345 


FLOW 

0.00000 


REL-HUM 

1.5166 


DEW-POINT^ 

-19.641 


2 

35.314 

F/A  WET 
0.089713 


humidity' 

1.3578 


sT  hpo' Vapor  'corpecteo  hp 

0.031180  0.55487 


EOU.  RATIO_  RPM-l 
1.3393  ”609.24 


RPM-2 

609.24 


TOROUE 
4.  7671 


BHP 

0.55300 


EXHA'uST  mole.  ”wT.  ■=  26.936 


EXHAUST  DENSITY  ® 0.0'6974”5  'EXHAUST  FLOW  RATE  = 710.63 


PART  PER  MILLION  WET 

MEASURED  CDNC. HC  PPM  NOX  PPM 

" 21206.  14.104 

_CORREC  TFD  CDNC.  TO  WET  BASIS  

_ . V HC 

EMISSION  .'ATE  ' 0.54100  ' 

..EMISSION  MASS/MODE  0.0090167 

EMISSION  MASS/RATEO  HP  "5.6354E-05 

MODE  EMI S. /STD.  CYCLE  t 2.9660 


CO  DRV 
8.23  42 
7.2125 


PER  CENT 
C02  DRY 
8.8968 
7 .8214 


02  DRY 
2.3996 
2.1096 


NDX  CO 

0.3011927  3.7210 

1.9879E-05  0.062017 

1.2424F-07”  0.00038761 
0.0082829  0.92288 


CAL.FUEL  AIR  RATIO  =0.089530  MFAS.  FUEL  AIR  RATIO  = 0.089731  DIFF  MEAS. C CAL.  F/A  PERCENT  =—1.3387 


CYL  TEMP  OEG.F 

CVL-1 

CYL-2 

CYL- 3 

** 

262.84  ■ 

279.90 

267.60 

• E'xf“GA's"TEMP  DK. 

F"  EXT-l 

EXT- 2 

' EXT-3 

; / 

1411.1 

-116.60 

. _ -135.43 

ENGINE  OIL 

EOILT 

SDILT 

OILP 

161.28  ” 

-15i771 

46.049 

OVNO  COND. 

TOROUE 

■“  RPM 

- _ ' 

9.2385  

603 . 66 

-■ lNDjXTIQN_  MR_ 

lA IRTl 

I AI  RT2 

TAIRTI 

■S2.196~ 

63.635' 

-28.486* 

ORIFiCE  AIR 

■“TEMP  ■“ 

DELTA P‘ 

ORFP' 



95.408 

3.2994 

54. 403 

CFU  TEMP.  = 85. 

840 

HEATER 

TEMP  = 93.9? 

CYL-4 
280. 12 

'EXT-4  ■ 
621.99 


SEXT-1 

688.25 


S EX  t-2 
684.65 


MANIFOLD  PRESSURE  =10.482 
“CYL  . BACir'FRESSURE'”5r"287902' 


TA1RT2 

55.453 

“■'FLOW 

2475.3 


•i'i- 

to  g 

JO  ■ 


COOLER  TEMP  = 52.231 


I 


NASA-LEWIS  PRELIWINARY  DATA  04/ 21/76 


IDLE  LEAVOUT  RE-RUNS,  59  DEG.  KUM»Qg 
engine  timing  * 25.000  DEG, 


-CADDE  1 1 «EC  0 A/ 21/^6  1 6 !J5  J_55.^y_ 

MODE  * 7.0000 


FAC  SES15 


PGM  COOS  RDG  35A9 


NO.  SCANS  « 5 


BAROMETRIC  PRESSURE  » 28.870 


RATED  HP.  = 160.00 


COMB.  AIR 


h:  ratio*  2.1250 


_TEMP 

61,331' 


PRESS 

28.867 


CFM 

10.059 


0R7  FLOW 
4A.820 


VAPOR  FLOW  PRFSS  TOTAL 
0.0090299  14. 179  ' 


COMB.  FUEL 


TEMP 

84.972 


PRESS 

5.8410 


DENSITY 

44.518 


TURBO 'FLOW  FLOW'YrON' 
3.9482  3.1473 


FPIP. 
6. 1665 


COOLING  AIR 


TEMP 

‘68.583 


_ UDEL-HOOq^ 
-0.032381 


OEL-HOnO 
“0.84162  ' 


FLOW 

0.00000 


REL-HUM 

1.7086 


_ DEW-POINT 
-19.  161 


PEL-HUM 


1 .7086 


2 

45.363 


HUMIDITY  *■  H20  VAPOR  CORR ECTED“HP‘ 
_ 1.4103  ^0.032385  0,89481 


_ENG.  COND. 


_F/A  DRY_ 
0.070221 


F/A  WET 
0.070207 


EOU.  RATIO  RPM-1  ^ RPM-2  TOROUF  BHP 

1.0481  571.80  576.00  8.2091  “ ‘'Oi'893'75' 


E CORRECTION  FACTOR  * 0.88575  EXHAUST  MOLE.  Wt.  = 28.497  EXHAUST  DENS  ITY'  = 0.0737'86  FXHSuS'riT3irTSTE~SE^^^ 


PAP.r  PER  MILLION  WET  ‘ ' ' ■ ' PER  CENT"  “ 

->'EAJ.UREa^  VOX  PPM  _ CO  DRY  C02  DRY  02  DRY 

^1261.  34.907  ' 2.3443  * 12.036  • ■ c 

CORRECTED  COVC.  TO  WET  BASTS  ^M92 


•X.' 

--JJ- 


[ . 


EMISSION*  RAT'E  

_F^MISS  ION MASS/MOOE 

FMTs'S  I ON  mass/rateo  hF~ 
_MDDE  : EMI  S. /STD.  C YCLE  t 

CAL.  FUEL  AJR  _P  ATIO  = 0 .067922 


HC  _ 

■*0.26286  ■ 
0.0043810 
~2.7382E-05' 
1.4411 


NOX 

■ 0.0027010 
4. 50I6F-05 
2.8  135F-07 
0.018757 


CO 


0.98021 

0.016337 

O.OOO1O210 

0.24311 


MEAS.  FUEL  AIR  RATIO  = 0.070221  OIFF_  MEAS.C  CAL^  F/A  PERCENT  *-3.2740 


* 

_ ^CYLTFMP  DEG. 

F CYL-1 

255.31 

CYL- 2 
288.99 

CYL-3 

279.01 

: •» 
V.,  ' 

EXT  GAS  TEMP 

DEG.E  EXT-1 
1566.3 

EXT- 2 
103.91 

EXT-3' 
-429. 60 

u 

__  ENGINE  OIL 

EOILT 

SOILT 

OILP 

1 

{.-■  _ 

162,39 

117.95 

45.485 

OYNO  COND. 

TORQUE 

4.5797 

RPM 

572.46 

r~ 

INDUCTION  AIR 

lAlRTl 

I A1 RT2 

TAIRTl 

59.897 

61.331 

138.  02“ 

t' , 

orif'ice  air 

TE  MP 
93.630 

DELTAP 

3.3308 

ORFP 
54. 528 

CELL  TEMP.  =» 

82.996 

HEATER 

TEMP  = 94.09 

CYL-4 
290. 88 

TxT-4  ' 
568. 57 


SEXT-r 

701.11 


SEX'T-2 

699.01 


manifold  pressure  = 11.153 

■ CYL  . B ACK  PR ESSU  RE  ’ =~29‘.  09 8 


TAIRT2 

55.565 


FLOW 
2490. 7 


COOLER  TFMP  = 52.  /6 


NASA-LEWIS 

PRELIMINARY 

DATA  05/21/76  CAOOEll  RFC 

05/21/75  16:59 

: 13. 955 

FAC 

SEX15  PGM  1 

IDLE  LEANOUT  RE 

-RUNS  59  DEG.  HUM»OT 

MODE  » 1.0000  NO.  SCANS  = 5 

ENGINE  TIMING 

« 25.000 

DEG.  BAROMETRIC  PRESSURE  = 28. 

870  RATED 

HP.=  160.00 

HC 

RATIO=  2.1250 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

61.6A6 

28.868 

10.S15 

57.307 

0.0093110 

15.  180 

COMB,  FUEL 

TEMP 

85.270 

PRESS 

5.8501 

DENSITY 

55.511 

TURBO  FLOW  FLOW  TRON 
3.9509  3.1383 

FPIP 
6.  1800 

COOLIHG  AIR 

TEMP 

UOEL-HOOD 

DEL-H030 

FLOW 

REL-HUM 

DEW-POINT 

69.2AA 

-0.057326 

0.81367 

0.00000 

1.6508 

-19. 556 

R EL-HUM 

1 

1.5508 

2 HUMIDITY 

38.806  1.3777 

S H20  VAPOR  CORRECTED  HP 
0.031638  0.60181 

ENG.  CONO. 

F/A  DRY 

F/A  WET 

EQU.  RATIO 

RPM-1 

RPM-2 

TORQUE 

8HP 

0.066353 

0.066327 

0,99015 

600.12 

601.80 

5.2589 

0.60090 

WET  CORRECTION 

FACTOR  = 0. 

85825  EXHAUST  MOLE.  WT, 

* 28.717 

EXHAUST  DENSITY  = 0.075356 

EXHAUST  FLOW  ' 

MEASURED  CONC. 
corrected  CONC 

PART  PER  MILLION  WET 
HC  PPM  NliX  PPM 

10962.  32.555 

.TO  WET  BASIS  . 

CO  DRY 
2,59  39 
2.3120 

PER  CENT 
C02  DRY 
11.951  ' 

10.258 

02  DRY 
3.0195 
2.5915 

' 

HC 

NOX 

CO 

• 

EMISSION  RATE 
EMISSION  MASS/MODE 

0.25705 

0.0055506 

0.3026288 

5.3813E-05 

1.1390 

0.018983 

EMISSION  MASS/RATED  HP 
MODE  EM  1 5. /STD.  CYCLE  t 

2.7816E-05 

1.5650 

2.7383E-07 

0.018255 

0.00011865 

0.28258 

_ CAL.FUFL-  AIR  RATIO  = 0.069057  MEAS.  FUEL  AIR  RATIO 

= 0.065350  _ DIFF  MEAS 

.£  CAL.  _.F/A_ 

PERCENT 

f 5.1113 

_ CYL  TEMP  .DEG. F 

CYL-1 

275.09 

CYL- 2 
308.70 

GYL-3 

297.25 

CYL-5 

312.81 

- 

EXT  GAS  TEMP  DEG.F  EXT- I 
1288.7 

EXT-2 

^ -230.50  - 

EXT-3 

•331.65 

EXT-5 

1272.9 

SEXT-l 

736.55 

S EXT-2 
735.75 

__ENGINEOlL 

EOILT 

162.97 

SOILT 

219.59 

OILP 

55.551 

. MANIFOLD 

PRESSURE  = 10. 

■^90 

- - 

OYNO  CONO. 

TORQUE 

6.5022 

RPM 

596.70 

CYL. BACK 

PRESSURE  = 29. 

125 

- 

INDUCTION  AIR 

lA IRTl 

I AIRT2 

TAIRTl 

TAIRT2 

60-231 

61.656 

118.  29' 

55.596 

ORIFICE  AIR 

TEMP 

95.160 

OELTAP 

3.3015 

ORFP 

55.555 

FLOW 

2578.8 

CELL  TEMP.  = 

85.  103 

HEATER  TEMP 

- 95.115 

COOLER  TEMP  = 52. 

303 

RDG  3550 


678.55 


-AJf"--  ?< 


NASA-LgWlS  _?REL  IM  IN  ARY  _pAjr  A 0U/Zin6 

IDLE  LEA^'OUT  RE-RUNS  59  DEG.  HUW« Ot 


;ADDEI1  REC  0»/?l/76  16;S9;35.ieO 
MODE  » 7.0000  NO.  SCANS  = 5 


FAC  SEX15 


PGR  C003 


ROG  3551 


’ \ 

ENGINE  TIMING  = 

25.000 

DEG.  BAROMETRIC  PRESSURE  = 28.870  RATED 

HP.*  160.00 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

•j 

61.727 

28.856 

10.360 

46.171 

0.0090679 

14. 177 

COMB.  FUEL 

TEMP 

85.586 

PRESS 

5.8332 

OENSI TY 
44.503 

TURBO  FLOW 
3.9450 

FLOW  TRON 
3.2343 

FPIP 
6.  1647 

COOLING  AIR 

TEMP 

UDEL-HOOD 

DEL-HQOn 

FLOW 

REL-HUM 

DEW-POINT 

69.190 

-0.037362 

0.83885 

0.00000 

1.6422 

-19.486 

0 

PEL-HUM 

1 

1.6422 

2 

54.727 

HUMIDITY 

1.3748 

r.  H20  VAPOR 
0.031569 

CORRECTFO  HP 
0.53525 

ENG,  COND. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPH-1 

RPM-2 

TORQUE 

J 

0.070053 

0.070036 

1.0455 

623.64 

624.96 

4.5004 

h:  ratio*  2.1253 


WET  CORRECTION  FACTOR  = 0.86440 


EXHAUST  MOLF.  WT.  * 28.512 


>M-2  . TORQUE  _ BHP  

>4.96  " 4. 5004  ■ " 0.' 53440  ' 

EXHAUST'  OENSITY  *"0'.073824  EXHAUST  FLOW  RATE  » 669.36 


" PART  PER  MILLION  WF.T  PER  CENT 

MEASURED  CONC.  HC  PPM  NOX  PPM  CO  3RY  002  DRY 

9941.0  32.641  3.2412  12.002 

CORRECTED  CONC.  TO  WET  BASIS  2.8317  10.374 


02  DRY 
2.5017 
2.1625 


EMISSION  RATE 
FHilSSION  MASS/MOOE 
emission''  MASS/RATED  HP 
mode  EHIS.ySTD.  CYCLE, T! 

CAL. FUEL  AIR  RATIO  =0.071062 


HC  NOX  CO 

0.23888  0.3026000  1.3615 

0.0039813  4.3333E-05  0.022692 

'2.4883E-05'"  2.7083F-07  0.00014182' 

1.3096  0.018055  0.33767 


MEAS.  FUEL  AIR  RATIO  = 0.070050 


OIFF  HEAS.E  CAL.  F/A  PERCENT  = 1.4439 


CYL  TFMP  pEG.F 

CYL-1 

263.23 

CYL-2 

299.40 

CYL- 3 
287. 23 

CYL-4 
302. 15 

EXT  GAS  TEMP  DEG. 

F EXT-1 
1329,6 

EXT-2 

-454.00 

EXT- 3 
-454.00 

EXT-4 
637. 12 

••  __  ENGINE  OIL 

EOILT 

162.70 

SDILT 

22.550 

OILP 

45.997 

MANIFOLD 

DYNO  COND. 

TORQUE 

3.0675 

RPH 

611.34 

CYL. BACK 

INDUCTION  AIR 

lAIRTl 

1AIRT2 

TAIRTl 

TAIRT2 

1 

60.330 

61.727 

187.88 

55.405 

ORIFICE  AIR 

TEMP 

94.212 

DELTAP 

3.3106 

ORFP 

54.540 

FLOW 

2482.1 

SEXT-l 

722.07 


SEXT-2 

720,53 


CELL  TFMP.  = 84.174 


HEATER  TFMP  = 94.107 


COOLER  TEMP  = 52.240 


hU 


NASA-tEWlS  PRELIMINARY  DATA  04/22/76  CAPngl! R6C  04/21/76  18;3V;37.177 

CLimr  LPANOUT  fee-RUMS  69  deg  hum  = 60  ?:  HOPE  = 4«0000 NO.  SCANS  = 5 

ENGINE  TIMIMG  =25.000  PFS.  BAROMETRIC  PRESSURE  = 2R.390  RATED  HP.-  IfeO.OO 

CCWH.  AIR  T^MP  PRESS  CFH  ^ DRY  FI.PW  VAPOR  FLOW  PRESS  TOTAL 

■ '785.65  


FAC  SEX15 


PGM  C003 


RDG  3552 


HC  RATIO*  2.1250 


Tf^MP 
*5  8.587 


PRESS 
2 B.' 7.52 


CPMR.  CIIEL  TFMP  P 

78.466  __  5 

COOLING  AIR  I TF>*P  _ U 

6i. 890  2 

PEL-HUM  X 

b 3 . 0 84 7 

ENG.  CONO.  F/A  DRY  F 

0.080964  0 

WFT  CCRPECTIOM  FAC 0.84508 

PART  PF»“M*fLL 
MEASUPEP  CONC.  HC  PPM  N 


63.084 


PP.PSS 
5. 3990 


CFH  _ _ 

*174.  43 

"pens  ity 

44.688 


VAPOR  FLOW  PRESS  TOTAL 
'5.2661 14.470 


TURBO  FLOW  FLOW  TRDN 
64.303  63.609 


UPEL-HDOD ^nFL-HOn_D_ 

'2.9419  *'  ' 3.7301* 


FLOW  _ 
9 849.~8 


REL-HUM 

*63.094 


FPIP 

6.0987_ 

DEW-POIN'^ 

*46.176 


78. 366 


HUM  ID ITY 
46.920 


r H20  VAPOR  COPPFCTED  H» 
1.0774  120.85 


F/A  DRY  F/A  WFT____  EOU . FAT  10  RRM-J RPV-2 

0.080964'  “ 0.080425  1.2084'*  * 2429. 5 2431.6 


_T0R0UE_ 

258.13 


BHP 

119.41 


EXHAUST  MOLE..  WT.  = 27.604 


PART  PF»  MILLION  WFT 
MEASUPEP  CONC.  HC  PPM  NOX  PPM 

1406.9  * * 640.12  ' 

rnpRFCTEP  CONC.  TO  WET  BASIS 


CO  DRY 
7.1387 
6.03  28 


PER  CFNT 
C02  riRY_ 
11.514  ' ' 
9.7300 


EXHAUST  DENSITY  = 0.071473 


02  PR.'__ 

0.11591 

0.097955 


EXHAUSTTLOW  RATE“'iF  11955. 


EMISSION  RATE 

FNISSION MASS/ MOPE  

EMISSION  ma'ss/rate'o  hp“ 

MOPE  FMIS./STO.  CYCLE  T 

CA(  .FUEL  AIR  RATIO  = 0.081659 


HC  

0.6038'8'' 

Q-.  050324 

0.00031452 

16.554 


NOX  CO  

0/91674  '52.3  6*5 

0.075895 4.3637 

" 0. 06047434  *"*6.C27273 
31.623 64.936 


MEAS.  FUEL  AIR  RATIO 


0.080964 


PIFF  MEAS. C CAL.  F/A  PERCENT  = 0.85825 


N'ASA-LEWtS 


PRFIIHIA’ARY  DATA 


OA/22/76 


CADOEI  I 


per  04/21/7&  1B;34:57.433 


FAC  SEX15 


PC'*  C003 


RDG  3553 


CLIWP  LEANOUT  RF-RUMS  59  PEG  HUM  - 60  r 


MODE  = '♦.0000 


NO.  SCANS  = 5 


FNOIME  TIMIVG  » 25.000 


DEG. 


RARONEniC  PRESSURE  = 28.690 


RATED  HP. 3 160.00 


K;  RATIO*  2.1250 


COMP.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPDR  flow 

PRESS  TOTAL 

. 

• ~ 

■58.723 

28.775 

174.23 

784.76 

5.2638 

14.469 

Cr'^B.  FUEL 

TFMP 

78.501 

PRESS 

5.40C8 

DENS  ITY 
44.687 

TURBO  FLOW 
67.294 

FLOW  TRDN 
63.225 

FPIP 

6.0093 

COOLING  AIR 

. TEMP 

IIOEL-HOOD 

DEL -HOOD 

FLOW 

REL-HUM 

DEW-POINT 

61.962 

2.9732 

3.7562 

9908.4 

63.037 

46.191 

REL-HUM 

1 

63.037 

2 

32.135 

HUMIDITY  t H?n  VAPOR 

46.95?  1.0782 

CORRECTED  HP 
120.88 

pwr;.  rn^n., 

F/A  DRY 

F/A  WET 

FOU.  RATIO 

PPM-l 

P.PM-2 

TORQUE 

8HP 

='  ~ 

0.C80566 

0.080030 

1.  20  25 

2430.6 

2432.0 

258 .06 

119.43 

WET  CORRECTION 

FACTOR  = 0.84300  EXHAUST  MOLE.  WT. 

= 27.635 

FXHAUST  DENSITY  = 0.071554 

EXHAUSt 

^UUW  K c “ 1192t* 

- ~ 

MFA<;MRpn  rnwr. 

PART  PER  MILL  ION*  WET 
HP  PPM  MOX  PPM 

CD  DRY 

PER  CENT 
C02  ORY 

02  DRY 

Nj 

V6.' 

■ “ 

rORPECTFri  CONC. 

"1348.6 
TO  WFT  BASIS 

640. 70 

7.1569 

6.0333 

11.536 

9.7249 

- ’0.10305 
0.086871 

HC 

NDX 

cn 

FMISS ION  PATE 
EMISSION  MiSS/MPOE 
EMISSIPN  'mASS/RA'tEO'  HP 
NOPP  FMIS./STP.  CYCLF  X 

0.57733 

0.048111 

0.92052 

0.076710 

52. 231 
4.3526 

■■  ‘ 

0.  0003  007"d 
15.826 

O.OOC47944 

31.962 

0.027204 

64.771 

CAL. FUEL  AIR  RATIO  = 0.081682 

MFAS.  FUEL  AIR  RATIO 

= 0.080565 

niFF  HEAS 

,t  CAL.  F/A 

PERCENT^ 

= 1.3844 

^ CYL  TC.MP_PEG.F 

CYL-1 
■ 354.  81 

CYL-2 

372.12 

CYL -3 
395.71 

CYL-4 
■ ■ 401  .11 



EXT  GAS  1 FMP  DEG. 

EXT-”! 

1448.3 

EXT -2 

-40  6.  86 

FXT-3 

-454.00 

EXT- 4 
818.58 

'”~SFyf- 

1274. 

- ^ENGI_NF  JAIL,, 

EDILT 
15  5.29 

SORT 

158.96 

nup 

72.319 

MANIFOLD 

PRESSURE 

DYNO  CnMD. 

”~Tn  P QU  F 
247.43 

R°M 

2350.1 

CYL. BACK 

■pressure" 

s _ 1 NOyCT ION  air_ __ 

lA  IRTl 
58.371" 

IAIRT2 

"50.723 

TA  IRTl 
-53  .573 

TA1PT2 
■-  55.071 

poiFICE  MR 

“tcvp 
94. 992 

OELTAP ’ 
2.9803 

ORE  P 
5<t.496 

■ FLOW 
2357.4 

SEXT-2 

1269.0 


CPU.  TEMP.  = 83.760 


heatup  temp  = P8.593 


CnOLEP  TEMP  = 51.140 


na«;a-lew’is  preliminary  data  , 

04/22 /7f. 

CADDEII 

PEC  04/21/76 

18:39:46.682 

FAC  SEK15  PGM  C003 

RDG  3554 

ri  I MR  1 cAwnilT  RF— RUMS  S9  DEG  HUM  = 

60  ?: 

MnDE  - 

4.0000 

NO.  SCANS  = 5 

ENGINE  TIMING  = 25.000  DEG. 

BAP0''ETRir.  PRESSURE 

= 2B.390 

RATED  HP.*  160.00 

HC.  RATIO*  2.1250 



COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 
782.49 

VAPDR  FLOW  PRESS  TOTAL 

5.2522  ' 14.497 

59.518 

28.930  - 

17  3.46 

COMP.  FUEL 

TEMP 

79.970 

PRFSS 

5.3927 

DENSITY 
44.  6 75 

TURBO  FLOW 
66.770 

FLOW  TRON  FPIP  - • 

62.925  6.0189 

. 

T^MP 

no EL -HOOD 

DEL-HDOO 

FLOW 

RFl-HUM  DEW-POINT 



62.475 

2.9466 

3.7365 

9862.3 

61.433  46.261 

PFL-HUM 

1 

61 • 433 

2 

50.611 

HUMIDITY 

46.985 

J:  H20  VAPOR 
1.0789 

CORRECTED  HR 
121.48 

F/A  DPY 

F/A  WET 

eq:».  ratio 

RPM-l 

RPM-2  TORQUE  BHP 

0. 080416 

0.1)79880 

1.200? 

2430.1 

2432.9  259.18  119.93 

WFT  COPBECTI  ON 

FACTOR  = 0.84229  EXHAUST  mtlF.  WT . 

« 27.647 

EXHAUST  DENSITY  = 0.071585  EXHAUST 

PART  PER  MiLLIDN  WFT 
ur  ooM  »iny  PPM 

CD  DRY 

PER  CENT 
CO 2 ORY 

02  DRY 

V/ 

Ui  _ 

H f-  A 5 UKri*  y # 

1469. 5 

Tfl  J FT  RAS  f S 

581.04 

■ 7.1167 
5.9943 

11.499 

0.6642 

0.077788 

0.C65519 

HC 

0.62692 

0.052244 

NHX 

rn 

EHisSi‘DN”.’RATF“'  ■ 

" 0.82a55‘- 

0.D6R471 

51.714 

4.3095 

EMtSSinN  MASS/PATEO  HP 

0.00032652 

1 7 , 1 

0.  0004-2794 
26. 530 

0.026934 
64. 130 

W I 't  ' t 7!  ■’'I  I ^ 3 1 ' ' • \/  I A.-L.  1.  ^ 

CAL  . FUEL_A  I R,.MTJ  0_Jr. . 0,.  081 8.06. 

CYL  TFMP  DEG.F  CYL-1  . 

“ " ' ■■  ' 355.63 

CMCI  ATP  PATTn 

= 0.080416 

DIFF  MEAS.C  CAL.  F/A  PERCENT  = 1.7283 

CYL-2 

'374.83 

CYL -3 
■"397.57 

CY1.-4 
404.01  " 

PXT  GAS  TEMP  DEG.F  EXT-1 

EXr-2 

?-  ft? 

EXT- 3 
-454.00 

EXT- 4 
14P9.1 

SFXT-1  SEXT-2 

1290.0  1286.3 

Fn  n T 

SD  ILT 

niLP 

MANIFOLD  PRESSURE  * 26.306 



166.40 

-11.133 

' 73.527 



DYND  COND. 

THROUE 
243.61 

lA IPTl 
5P.121 

"rPM  ' ~ 

2343.2 

CYL. BACK  PRESSURE  = 28.960 



INDUCT ICN  AIR 

TA  IRTl 
2R.5  56 

TAIPT2 

55.262 

59.51B 

Ss 

"op  ifice"  aTr  ~ 

CFll.  TFNP.  = 

■—■Ycyp  ~ ^ 

95.443  . 

B3.P9? 

DFLTAP  DRE’ 

2.9636  54.550 

HFATFP  TF'^P  = 95.P37 

■ FLOW 

2350.1 ...  „ - 

COOLER  TFMP  - 49.544 

. 

— } 


MASA-LEWIS  PRELIHINARV  DATA  0A/2?/76  CAOPeil  REC  04/21/76  18;42;54, I»1 

ClIVB  LEANOUT  RE-BUMS  59  DEG  HUM  » 60  ^ ^ HOPE  = 4.0000 NO.  SCANS  ^ 5 

^ G INE  TtMTVG  = 25. OOP DEG.  BAROMETRIC  PRESSURE  = 28.fi90 P-ATE P HP.=  l&O.OO 

COMP,  air  temp  press  cem  pry  flow  vapor  flow  press  total 

■ ■ ■ ■ “ 777.72  --  -■  --- 


FAC  SEX15 


PGM  C003 


ROG  3555 


HC  RATIO-  2. 


COMB.  FUEL 
CPOLI NG  AIR 
PEL-HUM 


_TEMP  _ 
59. 969 

't'fmp~' 

79.53A_ 

TEMP 
62. 961' 


60.589 


PRESS  _ 
‘28.855 

-pRESS““ 

5.4203 


CFM_ 

17‘2.‘49” 

'OEMS  ITY 
44.'S60 


VAPOR  FLOW  PRESS  TOJAt^ 
5.2347  14.490 


TUPan  FLOW  FLOW  TRON  FPIP 

63.923  61.341  6.0513 


UOEL-HnOO_ DEL-HOnp 

■‘2.  88  71  3.8082 


FLOW 
9 746‘.'3‘ 


RFL-HUM 
'60.589 ■ 


DEW-POJJ^_T_ 

46.321 


2 

28. 899 


HUM  niTY 


>'H2'o*VA'P0R  CORPECTED  H> 
1.0820  120.63 


ENG.  COND. 

F/A  DRY  F/A  WET 

EOU.  RATIO 

RPM-i 

RPM-2 

TORQUE  BHP 

0.078873  0. 078346 

1.1772 

2429.9 

2432.3 

257.24  119.02 

VET  CPPPECTION 

EAr-^-lE  .=  0.84955  FXHAUST  'nLE..WT,. 

= 27.771 

EXHAUST 

DENSITY  = 0.071906  FXHAUST  FLOW  RATE  » 11741, 

MEASURfD  Cr’’^CT. 

rnPRFCTED  CDMC. 

PART  PER  'million  WET 
HC  PPM  NHX  PPM 

1266.7  ■■■■■  848.08 

TO  WET  BASIS 

C3  DRY 

5.7995 

4.9212 

PER  CENT 
C02  DRY 
12.210 
10.361 

02  DRY 
0.089269 ' 
0.075749 

- - - •"  "■  ■, toO  ■■  ■■■ 

HC 

NOX 

CO 

EMISSION  rate" 

' 0.53  396"""" 

1.1 850 

41 .950 

EMISS  IPH  MASS/MCDE  ; ..0 .044496  _ _ 

EMISSinM’^MASS/BATED  HP  *'  ' 0.0 002 78 10 

_ MODE  -FMlS./STD.  CYCLE  ” 14.  637 


0.098749  3.4958 

0.0005T718  "‘0.021849 
41.145  52.021 


CAL.  FUEL  AI?  RATIP  = 0.078773  MEAS,  FUEL  A I R R AT  IP  = 0 .073873 OIFF  MEAS.C  CAL.  F/A  PERCENT  — p._I27Zl_ 

r.YL  TFMP  PEG.F  CYL-1  CYL-2  . CYL-3  _ . __CYL-4  _ _ 

365.41 


C Y L-  2 
333.96 


CYL-3 

'400.86 


CYL-4 

'406.35 


ENGINE  OIL  _ EDI 
'■  ■"17? 

DYNP  CONO.  T^F 

___■  24  5 

INDUCT  TOM  AIR  14  I 

59. 

"rPIFirE"'ArR  ■"T'^'' 

95  . 

CELL  TEf'P.  = 84.744 


^‘fxt'-i 

EXT-2 

EXT-  3 

EXT- 4 

1453.5 

-306.78 

-454.00 

1508  .8 

EO  ILT 

SO  ILT 

011.3 

MANIFOLl 

172.14' 

148.07  “ 

73.127 

TORQUE 

ttPM 

C YL. BAC 

245.49 

_ _ _ 2386 .1  

. 

14  IRTl 

IAIPT2 

T4  1R  T1 

T4IRT2 

59.563 

59.969 

111.42 

55.271 

'TCMp 

■ OELTAP 

■“opEt'  * ■” 

FLOW- 

95.712 

2.9532 

54.37? 

7345.6 

SEXT-1 

1313.4 


S'EXT-2 

1310.2 


HCATE'='  temp  = 05. 314 


COPIER  TEMP  = 49.553 


nasa-lewis 


PP ELI  HI  NARY  DATA  O‘t/22  Hb CAPDEIJ 


climb  I FANnUT  RE-PUMS  59  DEG  HUH  = 6p__? 

0E5.  BA  ROHE  TRIE  PR  F S SURE  ^2^  aj?0 


RFC  04/P1/76  latest 51.600 
HODE  = ^>.0000  NO.  SCANS  = 5 


FAC  SEX15 


PGM  C003  RPG 


4 


ENGINE  TIMING  = 25. OOP, 


COMB.  AI.R_ 


TEMP  _ 
59.B34 


COMB.  PUEL 


TFMP 

e0.081_ 


cnrLiNG  Ai  R^ 


TSNP 
63 .006" 


RFL-HUM 
ENG.  CnNP,. 


F/A  DRY  _ 

0. 07A206 


PPFSS  

CFM  . 

dry  flow  _ 

VAPOR  FLOW 

28.9-iV 

■ 172.  67 

779.73 

“pTess 

5 . 43  05 

dea;s  ity 

44.646 

TURBO  FLOW 
60.005 

FLOW  TRUN 
57.861 

UPEL-HPOO 

OEL-HnnO 

FLOW 

R EL -HUM 
■"60.94T 

■corrected  H» 
120.28 

"'2.9156 

"■3.7  4'9C" 

9800.3 

27.341 

■humIoity 

47.161 

T H20  VAPOR 
1.0830 

F/  A WET 

poll.  RATIO 

RPM-1  

"2430.5 

PPM-2 

'2432.3 

b. 073709 

1.1375 

rated  HP.=  160.00 

PRESS  TOTAL 

1-V.490 


HC  RATIO»  2.12^3 


f'pip 

6.0279 


DEW-POINT 
"46  .346  " 


TORQUE 

256.48 


BHP 


ilB.69 


TirrcTOEcmirn-^-:^^ 


-ex«TuTT5r.say-^Ti:r7W^ 


MEASUREn._.CONC.. 


‘part  PE'*  MILLION  '-'FT 
HC  PPM  MOX  PPM, 

— 1206.1 


1046. 9 


rORPECTFO  r.ONC.  TO  HF_T_RASj,S 


CO  PRY 

■'per  cfmt 

CP2  PPY 

02 

'■"~4r3938'" 

12.979 

U. 

3.7010 

10.932 

0* 

VJ 


0.12737_ 


CO 


"PHISSlb^r"'RATE:  - 

EMISSIOM  MASS/HMPE 

EM  I SS I OM  '"MA  S S/R ATE9  HP 
HOOF  FMIS./STO.  CVCLF_jI 


ur  MOX  ..  

0.43452"  rBRBV 

J:So'o22°Tr  -o:io0864-2r""0.‘Sl6l7r 
n.ou  : — 


I ■ „ MF4G.  FUEL  AIR  RATIO  = 0.074206 

P . GAL  .FU^L,.irR  f-FAS.„,tUEl-. 


PIFF  MEAS,.  C ,C  AL  ._/_/A_PFf  CEN_^^^ 


rvi  TFMP  PFG.F 

CYL-1 

CYL-2  .. 

CYL-3  . 
"404.29 

376. 28 

393. 12 

. ■ PXT  GAS  temp  OEG. 

F EXT-1 
1869.3  ... 

EXT-2 
. .-287. 04 

EXT-  3 
-454.00 

- ENGJ>1E„0JL 

EOILT 
' 177.55 

SniLT  ., 
197.08 

niLP 
■ 72.783 

PYNn  CONO. 

■'  topoue 
263-.17  . 

pov. 

?398.fc 

INPUCTipN  Ain  _ 

lAIRTl 

59.419 

1MPT2 

59.834 

TMRTI 

144.91 

.... 

' HP  " 

p'pi'fic’f'ai'’ 

TF"P 

95.998 

nrU  1 A>-' 
Z.9R31 

54.46? 

rai  tcmp.  = 85 

.E03 

UnATFR 

T F'VB  = F4  . ° 

CYL-4 

405.42 


EXT- 4 
1553 .1 


SFXT-1 

1342.7 


SEXT-2 

1338.9 


manifold  PRESSURE  ^26.636 
~CYL.  BACiTpRF  SSURF  = 29.104 


TAIPT? 

B4.4P.2 


FLOW 

2356.3 


:P0L=R  temp  = 45.995 


J 


MAS A-L FW I S PRFLIHINA^Y  DATA 


QU/2Z/7b  CADOF!! 


REC  04/21/76  iei»9i24.S3» 


FAC  SEX15 


PGM  C003 


RDG  3557 


c L I MR  leamout  re-p.ums  sq  peg  hum  » 60  r. 


MODE  = 4.0000 


NC.  SCAMS  = 5 


E MG I ME  TIMING  = 25.000 


RARPMETUC  PRFSSUPE  = 28. 890 HP.-  160«9.g_ 


HC  RATIO*  2.12W 


COMB.  AIR 


CPMB.  FUEL 


COPLIMG  AIR 


TFf'P  _ 
'5  7'.  973 

TEMP 

TEMP 
*61  .295 


PRESS_ 

~287'864 

"PRESS 

5.4386 


_C  F M 

177. 00 

density 

44.684 


nP.Y  FLP^ 
'eoo.“i7  " 


VAPOR  FLOrf  JPRESS  TOTAL 
■■5.4285  " 14^514 


Tup BO  FLOW  flow  tron  fpip 

57.  798  045_ 


IlOF  L-H0£0__DFL  -H_nOO_ 

~2.9940'  a.I!"!!? 


FLOW_ 

■9947.1 


RFL-HUM 

"65.695 


OEW-POIMT 
■46".  571 


REL-HUM 


FMG.  COND. 


2 

69.319 


HUMIO’lTY 

47.489 


.69T_ 3 1? ^ 

F/A  ORY  F/A  WFT  EON.  RATIO  RPM-1 

"O.OTiaRT""  0.0708TT  1.0640  " 2 42  8.1 


% H2n  VAPOR  CORRECTED  H* 
1.0905  120.38  


RPM-? 

"2430.5 


TDRQUE_ 

257.44 


BHP_ 

'119.01 


wet  CnRRECTl  ON  FACTOR  = 0.84449  EXHAUST  MOLE.  WT.  = 28.404 


• E xhausT-densTt Y""^T76T3^^^  exhaust  flow  TATT"«  11T2 9 . 


■ ■ ^ PART  p'ER''M  tI  L I ON  HFT 

MEASUPEO  CONC., 

' 733,  87  1708.1  3.3»06 

C PPRFCTED  CONC.  TO  WFT  OASIS 2 . 8 29 5_ 


emission'  RATE 

EMlSSlf’N  _NA  S_S/J!y^^.E_ 

EM  I S S T ON  “ A S~S  / R A T FO  HP 
MODE  FMIS./STD.  CYCLE  % 


HC  . ...MOX 

0.30902  2.'384l 

0.025752  0.19867 

"6.00016695  '0.00'l24l7 

8.4709  82.781 


PER  CFNT 
C02  DRY_ 
13.358 
11.281 


24. 095 

2.0079 

0.012549 

29.379 


02  ORY 

0.39955 

0.33742 


. MF.S,  J.UFU  ....  F.T.<L=  P,0n2.J D>FFJE.S,LtAL^»_JaCEN^^^ 


CVL  TFMP:  DEG.F^ 


CYL-1 

382.92 


E XT  GAS  TEMP  DEG.F  E XT -1 
14  57.8 


ENGX?‘'.^-_O.I.k. 


DYNO  COND. 


INDUCTION  AIR_ 


■ npl'F  IC'e"  'a  j R 


CPU  TEMP, 


FOILT 
“ 18  3. 73 

TOPOUF 
27 7. 80 

lAIRTl 

57.59? 

“temp 

94.194 


CYL-2 

399.22' 

Tx'f-2” 

-2  78.  84 

SniLT 

'306.42 

"ppm  " 

2342.5 

lAIPT? 

57.973 

"OPLTAP ' 
?.9863 


CYI  -3 
■"400. 84 

r't'^” 

-405.1? 

niLP 

"■7? .455' 


TARTI 

153.04 

hppp  '' 
54.463 


CYI  -4 
"391.56 

"fxt^"" 

1779.3 


SFXT-l 

1377.4 


SEXT-2 

1373.3 


83  .901 


HEATER  TFMD  = 04.665 


MANIPCLD  PRESSURE  *.26.932 


"CYLTbATCK  PRESSURF"'=  29‘.'027’ 


TATRT? 

54.7C1 

2361 .3 _ . 

COCU  ER  TFMP  = 47.974 


^'ASfl-LEWIS  PRELIMINARY 

DA  TA 

04/22/76  CADDEII 

REC  04/22/76 

16S49!  19.154 

FAC  SEX15 

PGM  C003 

RDG  3551 

APPPPACH  LFANOUt  RE-RUN'S 

50  OFG. 

H)M=30Y  MODE  = 

5.0000 

NO.  SCANS  = 5 

FE’CINF  TIMING  = 25.000 

DEG. 

eARDMFTMC  PRESSURE 

= 2 9.000 

RATED  HP.=  160.00 

HC  RATIO- 

2.1250 

COMB.  ft!R  TEMP  PRESS  CPH  l-OT  VAPJR  FLD<<  P^ESS  TOTAL 


49.858 

2 8-.  996 

o 

• 

o 

'479,64 

1.1589  14.364 

CCPB.  FUEL 

TEMP 

80.910 

PRESS 

5.5659 

DENSITY 

44.624 

TURBO  FLOW 
41.884 

FLOW  TRON  FPIP 

40.551  5.0325 

CPHLIMG  AIR 

TEMP 

UOEL-HnOD 

DEL-HOnO 

FLOW 

REL-HUM  DEW-POINT 

52.311 

3. 0250 

3.9225 

10004. 

31.534  23.323 

PEL-HUM 

1 

31.634 

2 

69.579 

HUMIDITY 

17.060 

% H2f)  VAPOR 
0.39175 

Corrected  hr 

64,‘402 

ENG.  CPND. 

F/A  ORY 

F/A  WET 

EQU.  RATIO 

RPM-l 

RPM-2  TORQUE 

BHP 

- 

0.084753 

0.084547 

1.  26  50 

2349.9 

2352.8  144.95 

54.857 

WFT  CnRPFCTION 

factor  = 0.85382  EXHAUST  'OLE.  HT, 

= 27.309 

■ EXHAUST  DENSITY  = 'O. 

WfOTOB 

exhaust  flow  RATE  » 7374.8 

MEASURFD  COMC. 

PART  PEP  MILL lOM  WET 
HC  PPM  NOX  PPM 

Cn  DRY 

PER  CFNT 
C02  DRY 

02  DRY 

CDPRECTED  CPNC 

1785.6 

. TO  WET  BAS  IS 

206. 04 

8.3247 
7. 1077 

LI. 391 
9.7262 

0.16152 

0.13799 

HC 

NOX 

CD 

EMISSION  PATE 
F'^ISSIPN  MASS/HnOE 

0.47274 

0.047274 

'0.18082 
D.O 18082 

38.05'. 

3.805'. 

EMISSION  mass/rated  HP 
MPDE  FMIS./STD.  CYCLE  X 

0.00029546 

15.551 

0.00011301 

7.5342 

0.023/85 

56.630 

CAL  .FUEL  AIR  PATIO  = 0.083752 

MEAS.  FUEL  air  ratio 

= 0.004753 

DIFF  MEAS.G  CAL.  F/A 

PERCENT 

=-l.lfl07  ■ 

CYL  TFMP  DEG.F 

CYL-l 

CYL-2 

CYL- 3 

CYL-4 

302.  81 

316.80 

308.04 

310.48 

EXT  OAS  TEMP  DFG.F  EXT-i 
465.83 

EXT -2 
-207.76 

EXT-3 

479.04 

EXT-4 

1550.8 

SrXT-l  SEXl'^2 

1015.5  1011.4 

ENGINE  OIL 

EOILT 

SniLT 

OILP 

MANIFOLD  '’RESSURE  = 18.208 

142.09 

139.65 

73.355 

DYNO  COMD, 

TORQUE 

147.00 

PPM 

2293.5 

CYL.BAti-  PPESSURE  = 29.050 

INCUCTION  AIR 

lA IRTl 

lA  IPT2 

TAIRTl 

TAIRT2 

49.302 

'•9.86  8 

-83.958 

45.191 

ORIFICE  AIR 

Tcmp 
94 .966 

OELTAP 

1.0457 

ORE" 

55  .058 

Ftn'W 

1426.0 

CELL  TFMP.  = 

62.345 

H PAT  PR  TEMP 

= "3.244 

Ct OlER  TEMP  = 38.664 

MASfl-LEMlS. 


PRELIMINARY  DATA 


C^/Z2/Tb 


CADDf I I 


REC  04/22/76  16:^9: 39.328 


FAC  SEX  15 


P3M  C003 


RD5  3562 


APPROACH  LEANOUT.  RE-RUNS  50  DEG«  HUM=3Qi^ 


MODE  = 5.0000 


FMCI E T IM  ING  = 25.000 


B A Rn»E~^RlC  PRFS SUR E_^ 


NO.  SCAMS  = 5 
P. »» T F 0 HP.=  160.00 


HC  RATIO=  2.1250 


CP«^P.  AIR 


COMB.  FUEL 


COOLING  AIR 


PBL-HDM 


FNG.  roNo. 


TE  MP 
^9,9^1 

'■tfm'p 

81.069 

TEMP 
52.33  8 


31.531 

F/A  DRY 
0. 086319 


PRESS 

28.999 

PRESS 

5.5721 


CFM 
104.  33 

DENS ITY 
44.  620 


OP.Y_FLOW _VAP3R  FLOW  PRESS  TOTAL 

TfaTeO"  l.r664  " “'  "14.362 

■TuWcrTLOW'  FU0W~tFQN  FPfP 
45.162  41.329  6j!_l  1 1 3 


U n F L -HOOD  OE L - H on  D 


3.0939 

■ Z 
36.102 

_F/  A W ET 
0. 086109 


3.9V 91 

"HU'~fn  ITY 
17.05? 


FLO»( 
"101 31'. 


RFL-HUM 
31.531  ' 


DEW-POINT 

23.313 


i 'H2n"  VAP'bR'ToRP  ECTE'rTH? 
0.39158  65.249 


FOU.  RATIO  RPM-1  PPM-2  TOPQUE_ 

l.“2083'  '2350.5  2353.1  145.31 


_RHP  _ 
6577'04 


WET  CPPRFCTIOM  FACTOR  = O. 85174 


ExmJsT“fOLF.  HT;”=  ■27."190  “""EXHAUST  OEMSITy"  = 0..070400  TXHAUST  ELOW  RWE 


=~7-4DT7r" 


— _ ppp  MILLION  WET  ” PER  CENf 

MFASURFO  CONC.  HC  PPM  NOX  PPM  CO  DRY  C02  DRY 

l'732.  3 207.  10  8.2064  11.415 

c n R P E CTEn  CO.MC.  TO  WFT  BASIS  7.0717  9 . 836 9 


02  DRY 
0.17142 
0.  14772 


EMISSION  RATE 

S I ON  MAS S /MPDF 
FMISS'lO'-  MASTARATEO  HP 
M PPE  EMIS./Stq;  CYCLE  % 


HC  NOX  cn 

0.46049  0.18249  ' 38.016 

0.046C49  D.D18249_  3. 8016 

0-000"?’a780  o.'ooo'llvds''''  0.02375'0 

15.148  7.6037  56.571 


_ CAL  .FUEL  AIR  R ATIO  = 0.083467  >^EAS.  FUEL  AIR  R A T I_P  ^ 0 . 0 8 6 3 1 01 F F .M  F A;S_.  S _C_^_-_F  / A_P  FR_C  E^N^ 


CYL  TE^P  OEG.F 


CYL-1 
"3  02.  69 


FXT  GAS  TEMP  OEG.F  EXT-1 
1471.3 


ENGI'MF  OIL 


OYNO  CON'D. 


I N’OUGT  IPN  AIR 


ORIFICE  AIR 


_EniLT_ 

142.58 

■"fOPOUE' 

147.97 

_!AT_RTl 
49.3  75 

Temp 

95.018 


_CYL-2  _ 
31 6 ^34 

-:^4. 67\ 

sniLT_ 

" ToT.  57 

2?9°.l 

_IA_IRT2 
49.941 ■ 

"T5elTa~ 

1.0335 


_C_VLj3_ 

307.99 

“EXT- 3 ■■ 
443. 10 

_niLP_ 

73  . “4  5' 9" 


TM  R T 1 
-32 . 385 ■ 

flR'pT 

55.002 


C.vl-4 

"310.09 

"F"XT-4’“ 
1055  .1 


"S^'XT-r 

1016.6 


SEXT-2 

1012.8 


CFLl  TEMP.  = 32.583 


_t!P5I ER  TFMP  = °3.?88 


MANIFOLD  PRESSURE  = 18.226 
“CYL  . BACK"'p'RE  SSURE“=“ 2 9.'05r 


TAIRT2 
"45  .204 

■“■flow"""  ^ 

__1417.8 

COOLER  TFMP  = 38.673 


NASA-LEWIS  PRELIMINARY 

DATA  04/22/76  CAOOFI  I REC  04/22/75  15*54 

*53.941 

FAC  SEX 15  PGM  C003 

ROG  3563 

APPROACH  LEANOUT 

RE-RUNS 

50  DEG.  HUH 

=30  r 

MODE  = 5.0000 

. N9.  SC 

ANS  - 5 

ENGINE  TINING  * 

25.000 

DEG. 

BAROMETI  i: 

PRESSURE  » 29.000  RATED 

HP.=  150.03 

HC  RATIO*  2.1250 

rnM9.  AIR 

TEMP 

PRESS 

CFN 

DRY  FLOW 

VAPOR  FLO/I 

PRESS  TOTAL 

50.224 

28.993 

103.31 

473.99 

1.1343 

14.360 

CONB.  FUEL 

TFNP 
01 .993 

PRESS 

5.5602 

DENSITY 

44.596 

TURPO  FLOW 
41.394 

FLOW  TRON 
39, 1 1 5 

FPIP 

6.0073 

CnOLING  4IR  ■ TEVP  l)[)EL-MnOD  DEI -HnOO  FLOW  REL-HUM  DEW-POIVT 

52'.f02  3.0225  3.93AI  iOOOO".  30.647 22V970 


PEL-HUM 

1 

30.647 

2 

57.964 

HI/MIDITY 

16.751 

S H20  VAPOR 
0.38467 

CORREXTEO  HP 
64.944 

ENG.  CO-.O. 

F/A  DRY 

F/A  WET 

FOU.  RATIO 

PPM-1 

RPM-2  TORQUE  BMP 

0.082522 

0.082325 

1.2317 

2350.2 

2353.0  146.13  6T737T" 

WET  CORRECTION  FACTOR  = 0.05923  EXHAUST  HOLE.  WT. 

= 27.431 

EXH  A jsTlTEN  S I TV -^707  n 55  FyHra5T“FIWl 

IAtE  * 7ZZM 

VEA SURED  CONC. 

PART  PER  million  U'ET 
HC  PPM  MOX  PPM 

CD  DRY 

PFP  CFNT 
C02  DRY 

02  DRY 

CORRECTED  CONC. 

1651.0 
TO  WET  BAS. IS 

340. 52 

6.6417 

5.7071 

12.364 

10.624 

0.13671 
0, I 1 747 

Lo 

- — 

HC 

MP;< 

CO 

EMISSION  PATE  ^ 

EMISSION  MASS/HOOE 

0.42834 

0.042834 

0.29286 

0.129286 

29.944 

2.9944 

EMISSiON  MASS/RATED  HP 
MCDE  EMIS./STD.  CYCLE  X 

0.00026772 

14.090 

0.00018304 
12. 202 

0.01 871  5 
44.560 

CAL.FUFl  AIR  RATIO  = 0.080056 

MFAS.  FUEL  AIR  RATIO 

* 0.082522 

OlFF  MEAS.E  CAL.  F/A  PERCENT  *-2.9883 

CYL  TEMP  OEG.F 

CYL-1 

CYL-2 

CYL- 3 

CYL -4 

306.60 

318.96 

313.62 

313.74 

EXT  GAS  TEMP  DEG 

.F  FXT-1 
1464.8 

EXT-2 

-144.31 

“ETf-3 

667.40 

EXT-4 

1543.9 

SEXf="l  SEXr-2 

1042,1  1039.2 

ENGINE  OIL 

EPILT 

SPILT 

PUP 

MANIFOLD  PRESSURE  = 18.107 



149.95 

215.20 

72.367 



DYNO  COND, 

TOPOUE 

147.05 

RPM 

2288.5 

CYL. BACK  PHESSURP  = 29.032 



I NDUCT  ION  AIR 

lAIRTl 

1A1RT2 

TAIRTl 

TAIRT2 

49.686 

50.224 

8.7561 

45.317 

^ 

npiFICE  AIR 

TpMp 

DFLTAP 

2.9779 

PRTo 

55.050 

FLOW 

2356.0 

TELL  TEMP,  = 83 

.225 

HEATf=  TEMP 

=_  93.237 

COOLI  R TEMP  * 37.  719  _ __  _ 

• ' 

NAS  A-L  EWIS 


PRELIMINARY  DATA 


04/22/76  CADDEir 


REC  17:03*37. 784 


FAC  SEX 15 


PGM  C003 


R3G  3564 


APPROACH  LEANDUT  ftE-RUMS  50  DEG.  HUM=30T 


MODE  ■ 5.0000 


ENGINE  TIMING  = 25.300 
COMB.  AIR  TEMP 


BAR3MET< 1C  PRESSURE  » 29.000 


COMB.  FUEL 
COOLING  AIR 
R EL-HUM 
ENG.  COND. 


TEMP 

43.471 

TEMP  ” 
P0.B92 

TEMP 

■■56.388 


32.754 

_F  fj._  DRY 
O". 079823 


PRESS 

29.001 

PRESS 

5.5980 


CRM 

102.50 

DENSITY 

44.625 


DRYFLOW 
470.  0‘6 


NO.  SCANS  = 5 

3_ RATE3  HP.»  160.00 

VAPOR  FLty  _ PRESS  TOTAL 
1.1265  14.355 


HC  RATIO*  2.1253 


TURBO  FLOU  FLOW  TROM  FPIP 

39.  169  37.522  6.1005 


UPEL-HOOD  DEL-HOOD 
3To'155  4.0152 

~~1  HUMID!  tv 

51.217  16.775 


FLOW 

■9987.1 


REl-HUM 

32.754' 


DErf-PDINT_ 

‘22.998 


f~H2D  'VA'PO'R  C'ORRECTEO  HP 
0.38521  64.  64'3 


F/A  WET  EOil.  RATIO  RPM-l  RPM-2  TORQUE 

0.079632  {.■l914  " 2351 .2'  "2353.6  145.73' 


_BHP  

65^224 


WET  CORRECTION  FA‘  :>P.  = 0.85441 


EXHAUST 


■MnLET^fT"*  '27 .595 E'XHAJST~OT>rS ff Y'-^-CTO^-TTOB  ETfHTnjffrrrOvTRATE  - 7094.?- 


PART  PEP  million  wet- 


MEASURED  CONC.  HC  PPM 
“ ^ ~1495.9 

CPBRECTEO  CONC.  TO  WET  BASIS 


EMISSION  RATE 
^TSSr  ON  MASS/MOPE  ____ 
EMISSION  MASS/RATEP  Hp' 
MOPE  PMIS./STO.  CYCLE  T 


NOX  PPM 
43'7‘.  28 


HC  

0.38099 


CO  PRY 

"5.  82  2? 
4.9745 


NOX 

0. '3  69  16 


12.533 


15.382 


PER  CENT 
CP2  DRY 
'13.002 
1 1 . 1 1 0 


25.621 

2.5621 

'o;or6o 

38.126 


02  DRY 
“0 .'I  2773 
0.10914 


EMISSION 

MASS/MOPE 

0.038099 

3.036916 

2.5621 

J):  tr 

FMISS ION 

MASS/RATEP  HP 

0.00023812 

0.  6^'623072 

0.016013 

1 tr 

tr 

CAL. FUEL  AIR 

PATIO  = 0.C78171  MEAS. 

FUEL  AIR  RATIO  ■ 

V. 

CYL  TEMP  OEG. 

E 

CYL-l 

CYL-2 

CYl-3  < 

u 

310.23 

320.77 

317.52 

tr 

FX-f  GAS  TEMP 

PEG. 

F FXT-l 
1594.9 

EXT-2 

-454.00 

EXT-3 
766. 26 

ENGINE  OIL 

FO I L T 

SPILT 

OILP  1 

i • 

156.30 

273.36 

71.603 

■E'xr-4 

1 658.0 10>3  *3 •?_ 

MANI  FOLn_PRESSUBE  ^_i8-993 

"C  Y r.'P  A'Ck““ :rE' SSl)R'E~S~2  9^  0T7 


"TEXT-i 

1053.3 


PYNO  CONO. 
ir.'DUCTirN  AIR 

■orifice  air 

CELL  TEMP.  = 


TO ROUE 
140.67 

JAIPTl 
47. '859“ 

~f  pm'p 
93.344 


RPH 

2291.4 

I A t RT^ 

-'ASTaIi  ‘ 

■p'ErfAp- 
1. 0B39 


TAIRTI 

-84.364 

nRFP“~ 

55.013 


TA  1RT2 
■'45.369' 

■“FLOW  ■■■ 
1453.6 


HEAT  ^ ■ TEMP  = 93.175 


CDPLEP  TPMP  = 37,819 


01  .4^3 


i^DG  3556 


O 

o 

o 

o 

o 


^"0 

J 


NA5A-LEW1S  PRFLlHTMftRY  PaTA 


04/22/76  C4PDE1 I 


APPPHACH  LEAMOUT  RP-RUMS  50  DEG.  HUM=30T 

engine  timing  = 25.300  DEG.  BAROM^^TU:  PRESSURE 


mode  = 5. 0000 


HEZ  04/22/76  17:06157.428 
NO.  S04NS  = 5 


FAC  SEX  15 


PGM  C003 


29. 000 


RATED  HP.=  160.03 


HC  RATIO*  2.1253 


COMB  . AIR 

TEM.P 

PRESS 

CFM 

DRY  FLOW 

I 

49  .914 

29 .003 

103.07 

A 72.  73 

COMP.  FUEL 

TEMP 

83.163 

PRESS 

5.5947 

DENSITY 

44.565 

TURRP’  FLHl 
37.521 

M 

COOLING  AIR 

TEMP 

UDEL-HOOD 

OEl-HOOD 

FLOW 

e> 

51.910 

2.9976 

3.9421 

T» 

REL-HUM 

1 

30.837 

2 

43. 102 

HU*il  ^ ndU  V Mri; 

16.666  _ 

ENG.  COMD. 

F/A  PRY 

F/A  WET 

EQU.  RATIO 

RPM-l 

<» 

0.074339 

0.074163 

1 .1095 

Ct 

WET  CORRECTION 

FACTOP  = 0. 

85359  EXHAUST  MMLF.  wi. 

= 28 .145 

■plR'CFMf ■ 
CP2  DRY 

*14.423  

12.311 

K 

MEASURFP  CONC. 

PART  PER 
h:  ppm 

MILLION  WET 
MOX  PPM 

CP  DRY 

COPRECTEO  CONC 

1114.1 

. tp  WET  BASIS 

834.38 

3.  40  90 
2.9099 

K 

HC  

NPX 

rn 

14.756 
1 .4756 
■'""0.  00921 
n.95B 

ZX 

"■'F  MI  SSI  ON  RATE 

EMISSION  MASS/MOPE 

3.27936 

0.027936 

ff.69352 
0.069352 

EMISSION  MASS/RATEO  HP 

mpof  fmis./std.  cycle  *? 

0. 00617460 
9.1896 

0. 66543345 
28.897 

3T 

rM  .FiiFl  AIR  PATIO  = 0.073028 

MEAS.  FUEL  AIR  RATJP 

= 0.0743? 

CYl  TEMP  DEG. F 

. CYL-1 

CYL-2 

CYl-3 

CYL -4 
325.41 

3? 0.73 

Ji'b* 

328. 22 

t' 

fxt'  gaS  temp  peg. F FXT-1 
1483.4 

' EXT-2 
-454. 00 

5X7-3 

97^9 

EXT -4 
1758.9 

ct 

ENGINE  OIL 

EOILT 

SniLT 

PILP 

MAMIFOLP 

163.01 

83.555 

73.023 

“CYL.  BACK 

DYNO  CriND. 

■fORCIJP 
150.  02 

RPH 

2304.0 

INDUCT  I PM  AIR 

lAIRTl 

I A1PT2 

TAIRTl 

TAIRT2 

45.300 

— nrmj 

49.275 

49. 914 

—63 • 3A6 

ORIFICE  AIR 

fP-'-'P 

9^.550 

DELT AP 
1.0557 

nR  FP 
55.026 

1433  .3 

■ 

CELL  TEMP.  = _ 

R3.251 

heat  op  TER 

P = 93.175 

CP 

VAPOR  FljiM  PRESS  TOTAL 
“1.1255 


14.356 


FLOW  TRON 
35.142 


FPIP 

6.1085 


REL-HUM 
‘30.  837 


DEW-POINT 

“22V878 


65.  078 


RpM-2 
“2353. r 


KiROUE 
“146';  46“ 


65.547 


FXHA Jsr-0 rN SI tY“^~07e7 2874  rXHJTuSnTTLrfimTTE  . 69-ffCT 


02  DRV 
■'0.2  05 14* 
0.17511 


'si 

■75s" 


0 1 F F ME AS.C  CAL.  F/A  PERCENT  =-l  . ^4 1_ 


*SE)CT^" 


1103.2 


1100.2 


"29.07f 


CD'ILFR  TFMP  = 37.737 


MASA-L ewiS 


PR  EL  I'1  IMARY  DATA 


04/22/76 


CADDEI I 


re:  0^/Z2/7i  17?12i30.893 


FAC  SEX15 


PG'<  C003 


RDG  3567 


APPRPAC'r*  LEANOUT' RF-RUNS  50  PEG.  HUH=30^ 


MODE  = 5.0000 


ENGtNE  TIMING  = 25.000 


CPVR.  AIR 


COMP . FUEL 


COntlMG  AIR 


REL-HUM 


ENG.  CONO. 


BAROMETIi:  PRESSURE  » 25.000 


TE*'P 

50.407 

TEMP 

R4.209 

_TEj^ 

52.511 


33.237 

F/A  PRY 
0.070961 


PRESS 

29.-001 

PRESS 

5.6256 


CEM 

103.81 


DRY_Fl.PW 
'476.30  ■ 


NO.  SCANS  " 5 

3 RATEO  HP.=  160.00 

v^oR  elow__press  total 

"1.1320  ■ 14.362 


DENSITY  TURBO  FIPW  FLOW  TRON  FPIP 

44.53B  35.740  33.  798 


UOEL-HOOD  PEI  -HOOD 


3.0092 


32.997  

_F/A  WET 
01'cT70792 


3.8B32 

humipTty" 

16.636 


FLOW^  _ 
'9975'.  3' 


REL-HJM 
'30. 237" 


DEW-POINT 

■22.853' 


t ■'H2 0 V A P OR  C'ORP  EC f E D HP 
0.38202  65.278 


HC  RATIO*  2.1250 


EQi).  RATIO ^PPM-1 

1.0591  2351.2 


RPM-2 

'2353.7' 


TOROUF 
'146. 77' 


WET  CORRECTION  = 0.85083 


'EXHAUST  MOLF.  WT.  = '28'^43i~ 


■ E XH  A JST'U'E'N  STT  Y‘ 


PART  PER  PILLION  WET  PER  CFNT 

MEASURED  CONC.  HC  PPM  NOX  PPM  CO  DRY  C02  DRY  02  DRY 

— 928.69  1166.  1 2.0932  15.186  0. 24230 

CORRECTED  CONC.  TO  WFT  BASIS  1.7810  12.921  0.2061^ 


J«HP 

65'.'706 


'RATE  * 6944.'?“ 


EMISSION  RATE 

_£MI_SSr  ON  MASS/MODE 

EMISS'lDN  MASS/RAT'EP  HP 
MODE  FMIS./STD.  CYCLE  t 


HC 

0.23152 

0.023152 

0.00014470 

7.6157 


NOX 

"''0.96362  8.9787 

3.096  362^ 0.89787  

^00060226  " 0.0056117 
30.151  13.361 


CAL  .FUEL  AI^R  RATIO  = 0.070414  PEAS.  FUEL  AIR  RATIO  = 0.07Q961 DIFF  MFAS.S  CAL.  F/A  PERCF_NT  »-p_«770l7 


CYl  TEMP  DEG.F 


^YL-l 

32'6'.'l8 


EXT  GAS  TEMP  oeg.F  EXT-1 
1570.6 


ENG  INF  OIL 


DYMO  CONO. 


INDUCT  I PM  AIR 


ORIFICE  AIR 


F0IIJ__ 

164.88 

“TO'ROijr' 

149.96 

1 AI PTl_ 
"4  9.' 7 9 5' 

"fF“P 

95.088 


_C  Y L-2  _ 
37  8. "4  3 

■~rx"f-'?"“ 

-454. 00 

_SniLT_ 

135'."l5 

2294.3 

_I  AI9T2_ 
50.' 4 07 

^riFLT  AP" 
1.0A29 


_rYL-3 

33'3l72" 

EXT -3“ 
U 26.9 

OILP 

7 no  43 


TAIRTI 

-35'.161 

— p-RTTS 

55.056 


CYl  -4 

■330.28 

"EX“T=4  " 
1801.8 


"S'ExTm" 

1131.6 


1128.1 


MANIFOLD  PRESSURE  = 18.436 


"CYL'.RACF"p'RE5SURE  = 29T007 


TAIRT2 

45.379 

"■  Fl  ow  ■" 

1424.0 


FELL  TFMP.  = 84,753 


HEAT  FR  T EM  P = P3 . 1 34 


CrtPLER  TFMP  = 


37.  655 


NASA-LEWIS  PPEtlMlNARY  DATA OV 22/76 

APPROACH  tEA\tOUT  RE-RUNS  50  DEG.  HUM=303! 


CADOEl!  REC  0A/22/T6  17tl7i33.093 
HDDE  * 5.00)0  MO.  SCANS  = 5 


FAC  SEX15 


PGM  C003 


ROG  3568 


F MG  IMP  TIMING  =■  25.000 
COMP.  AIR  TEMP 


BAROMETRTC  PRESSURE  = 29.000 


COMB.  FUEL 
COOLING  AIR 
Tel-hum 

EMG.  cnro. 


TEMP 
43  .325 

TEMP 

82.741 

TEMP 

50".507 


32.723 

F/A  DRY 
d7068702 


PRESS 

29.009 

PRESS 

5.6133 


CFM 

106.01 

DENSITY 

44.576 


SURE  = 29.000 RATE)  HP.=  l&Q. QQ 

_nPY_FLOM  VAPOR  FLOW  PRESS  TOTAL 

486.37  ■ 1.1575^  14.362 

TURBO  FLOW  FLOW  TRON  FpTp 

35.810  33.414  6.0975 


HC  RATIO*  2. 


UDEL-HOOO  DEL-HOOD 
3.0515  3.9568 


FLOW 

■i005'3'. 


REL-HUM 
'32.723  ■ 


OEW-POIMT 

'22.878 


2 

_43^514 

F/A  WET 
0^068539 


HUMI 31 TY 
16.659 


7' H2o"vAPOR  Corrected  hp 

0.38255  64.080 


WET  CORRECTION 

FACTOR  = 0. 

85367  EXHAUST  MOLE. 

WT.  = 28.562 

PART  PER 

MILLION  WET 

PER 

CENT 

MEASUR  ED 

CONC. 

h:  ppm 

NOX  PPM 

CO  DRY 

C02 

DRY 

691.87 

1444.0 

1.0936 

15. 

703  ■ ' 

CORRECTED 

CONC. 

TO  WET  BASIS 

0.92507 

13. 

405 

HC 

NOX 

CO 

_EOU.  PAJJ^O PPM-i RPM-2 TORQUE 

1.0254  2349.  4'  " 2352.4  ' '144.56" 


EXHAUST  (5ENS1 


BH^___ 

■64.569 


_02  DRY_ 
0.'459'27 
0.39206 


FMISSIOM  MASS/MODE  0.017496 

E'Mis's  iON  MASS/ PAT  ED  HP  O.Od'OlOOW 

MODE  F.m;s. /STO.  CYCLE  7 5.7553 


142105 

J^12105 

O.dOO'7'56  53 
50.435 


4.7308 
0.47308  _ 

0.  00295'67' 
7.0398 


-j-'i!-? fuel  AIR  RATIO  = 0.067923  MEAS.  FUEL  AIR  RATIO  * 0.0687C2 [)*FF  MEAS.C  CAL.  F/A  PERCENT  *-1.1337 

CYL  TEMP  DFG.F  CYL-1  CYL-2  CYL-3  FYI -4 


CYL  TEMP  DFG.F  CYL-1 
324.24 

EXT  GAS  TEMP  DEG.F  EXT-1 
1442.6 


ENGINE  OIL FO 

i'6 

DYNO  COND.  fd 

_14 

; INOUCTTON  AIR  I A 

47 

nPIFlCE  AIR  ~ TF 

;; 9 3 

CFLL  TEMP.  = 8?.7?4 


FOILT 

167.57 

Torque 

141.29 

lAlRTl 
47. '740 

tTFp^ 

93.057 


r.YL-2  _ 
322. 88 

EXT-2 

-454.00 

SniLT 
8 67279 

rpm: 

2315.7 

1_AJ  R J2_ 

48.32'5 

“TTelTaF' 

2.0127 


CYl-3 
334. 24 

1236.5 

_nikp_  - 

70. 4 35" 


TAIRTl 

11.870 

ITpTfp 

55.061 


CYL -4 
■3'30.  97  ■ 

'EXT-4 

2011. 5 


"SPxT^r 

1163.6 


TEITT^' 

1159.8 


MAN  I fold  PRESSURE  i__l8r72^ 
"CYL;  bTCiT  PrTSSUR'E'  ~29T(595“ 


JAIRT2_ 

■4  5.'410 


FLOW 

1962.2 


HFATPP  TEMP  = ot.099 


cnoLER  Temp  =37.864 


NASA-L-WIS  PRFH^^TNARY  DATA OA/22/76  CADDEIl  REC  04/22/76  I7;2l;55»977 FAC  SEXI5 PGM  C003  RDG  3569 

APPROACH  LFANOUT.  RF-RUNS  50  DEG.  HUM=30^ MODE*  5. 0000 NO.  SCANS  » 5 


ENGINE  TIMING  = 25.300  DEG. BAROVET^IC  PRESSURE  = 2*.*.J00 RATED  HP.  = 160.00 HC  RATI  ps  2.1253 


COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

A8 .AA3 

29.CI2 

109. 86 

504.48 

1. 1991 

14. 372 

COMB.  FUEL 

TEMP 

PRESS 

DENSITY 

TURBO  FI  OW 

FLOW  TRON 

T'PTP 

83.A36 

5.6139 

44.558 

34.924 

32.  766 

6. 1299 

COOLING  AIR 

TEMP 

UOEL-HCOD 

DEL-HHOO 

FLOW 

R EL -HUM 

DEW-POINT 

50.653 

3.0363 

3.8340 

10025. 

32.561 

22.868 

PEL-HUM 

1 

2 

HUMIDITY 

* H20  VAPOR 

ChPPECfEOlHP 

32  .561 

39.474 

16.638 

0. 38207 

63.  A 72 

ENG.  eOND. 

F/A  ORY 

F/A  WET 

EDI).  RATIO 

RPM-1 

PPM-2 

TORQUE 

BHP 

0.06A951 

3.064797 

0.95942 

'2351.-9 

2353.6 

143.48 

bK.T^T 

WET  correction  F.^^JOR  = 0. 

85258  EXHAUST  MTLF.  WT. 

= '28.774 

EXHAUST  DENSITY  = D.D74502 

EXHBusT  Flow  RAtE 

. 722  f.i 

PART  PER 

MILLION  WET 

PEP  CENT 

•sj 

MEASURED  CONC. 

h:  ppm 

NOX  PPM 

CO  DRY 

C02  DRY 

02  DRY 

•Jl 

40 1 . 54 

1599.2 

0.247B5 

15.874 

, 0.97520 

-c 

CORRECTED  CONC. 

TO  WET  BASIS 

0.21131 

13.534 

0.83143 

HC 

NOX 

CO 

EMISSION  RATE 

0.10418 

,1.3  753 

1.1087 

EMISSION  MASS/MODE  ^ 

■0i0104l8 

0.13753 

0.110C7 

EMISSION  MASSAPATED  HP 

6.5114E-05 

0..3bG85959 

0.00069295 

MODE  EMI S. /STD. 

CYCLE  % 

3.4270 

57.306 

1.6499 

CAL. FUEL  AIR  PATIO  = 0.06A982 

MFAS.  FUEL  AIR  PATIO 

= 0.064951 

DIFF  MEAS 

.£  CAL-  F/A 

PERCENT 

= 0.047169 

CYL  TEMP  DEG. F 

CYL-1 

CYL-2 

CYL-3 

CYL -4 

324.88 

317.09 

333.99 

330,98 

EXT  GAS  TEMP  DEG' 

.F  EXT-l 

EXT-2 

“lXT-3 

EXT-4 

SDiTT  ~ 

~5EXT-2 

1466.1 

-161. 93 

1279.4 

2106.7 

1196.8 

1192.7 

0-9 

engine  OIL 

EOILT 

SOI  LT 

niLP 

MAMIFOLD  PRESSURE  = 19. 

284 

169.30 

290. 86 

72.531 

o g 

-Og 

DYNO  COND. 

TORQUE 

RP.M 

CYL. BACK  PRESSURE  = 29. 

143 

141.97 

2312.5 

INnUCTION  AIR 

lAIRTl 

TAIRT2 

TAIRTl 

TA  IRT2 

1-^ 

47.822 

48.443 

69,652 

'45.337 

Eh 

— ^ t-H 

ORIFICE  AIR 

TF'^P 

TTECTJP 

“OftTP 

FLOW  “ 

Jis.m 

93.126 

1. 0036 

55.038 

1453.7 

CELL  TEMP.  = 62 

. 903 

HEATFR  TFMP 

= 93.037 

COOLER  TFMP  = 37. 

801 

« 

NASA-LHWIS 

PPEL IMINARY' 

DATA  06/22/75  CADDEII  RFC  04/22/76  17:25:21.525 

FAC 

SEX15 

PGM 

C003 

RDG  3570 

0* 

V, 

APPROACH  LEANPUT  RE-RUNS  50  OEG.  HUM=30'? 

MCDE  = 5.0000 

NO.  SCANS  = 5 

K 

ENGINE  TIMING 

= 25.300 

DEG.,  BAROMETRIC  PRESSURE  = 29.000 

1 RATE3  HP.=  160.00 

HC 

RATIO=  2 

.1250 

■« 

« 

COMB.  AIR 

TEMP 

PRESS\ 

CFM 

PRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

f1 

6B  .756 

28.996' 

\ 

131. 16 

606.75 

1.6603  16.628 

COMB.  FUEL 

TEMP 

83.998 

PRESS 

5.6666 

DENSITY 

66.566 

TURBO  FLOW 
37.660 

FLOW  TRON  FPIP 

36.767  6.  1131 

K 

CPOIING  AIR  ■ 

TE“P 

UOEl-HOOn 

DEL -HOOD 

FLOW 

REL-HUM  DEW-POINT 

ir 

51 .365 

2.9706 

3.9396 

9903.2 

32.376  22.978 

f 

REt-HUM 

1 

32.376 

2 HUMIDITY 

69.053  16.672 

% H2P  VAPOR  CPPTIFCTEO  HP 
0.38286  65.368 

Cf 

ENG.  lONO. 

F/A  DRY 

F/A  WFT 

EQIJ.  RATIO 

RPM-1 

RPM-?  TORQUE 

BHP 

<» 

0.057691 

0.057356 

0.85807 

2353.3 

2356.0  167.09 

65.906 

tf 

K 

WET  correction 

FACTOR  = 0. 

85613  EXHAUST  MILF.  HT. 

= 28. 

EXHAUST  DENSITY  = 0.076679 

exhaust 

FD¥" 

RATE  = 

•t 

tc 

HEASURED  CONC. 

PART  PER 
h:  PPM 

MILLION  WET 
NOX  PPM 

CD  DRY 

PER  CENT 
C02  PRY 

02  OPY 

•Vj 

C/f 

X 

« 

CPBRECTEO  CONC 

86.909  905.99 

. TO  WFT  BASIS 

0.07' 3 20T 
0.062670 

16.508 

12.621 

3.2151 

2.7526 

K 

cc 

HC 

NDX 

CD 

rt 

EMISSION  RATE 
EMISSION  MASS/MODE 

. 0.026778 
0.0026778 

0.92536 
a;-092  533 

0.39050 

0.03S090 

X 

u 

EMISSION  MASS/ RAT EO  HP 
:mOOE  E MI  S. /STD.  CYCUE  X 

1.6737F-05 

O.08OP7 

0.30057833 

38.556 

0.  OOC'26606 
0.58110 

1? 

CAL. FUEL  AIR  RATIO  = 0.058556  MFAS.  FUEL  AIR  RATIO 

= 0.057691 

niFF  MEAS.e  CAL.  F/A 

PERCENT 

= 2.0267 

- 

tt 

u 

CYl  TFMP  DEG.F 

CYL-1 

CYL-2 

CYl-3 

CYL-6 

r: 

309.02 

303.65 

309. 76 

326.90 

' 

tz 

tt 

EXT  GAS  TFMP  DEG.F  EXT-l 
777.62 

EXT-2 

233.18 

EXT-3 

1618.2 

DXT-6 

2182.0 

SEXT^ 

1251.9  1265.1 

“ 

ENGINE  OIL 

eoilt 

SOI  LT 

PILP 

MANIFOLD  PRESSURE  = 22.095 

II 

168-97 

76.385 

72.951 

DYNO  roND. 

TORQUE 

162.96 

RPM 

2282.8 

CYL.RAC<  PRESSURE  = 29.095 

Cl 

INDUCT  TOM  AIR 

lAlRTl 

IAIRT2 

TAIRTl 

TA1PT2 

■ 

68.206 

68.756 

121.  79 

65.200 

TRIFICC  AIR 

TFMP 

93.795 

DELTAP 
2. 9953 

PRFP 

55.093 

FLOW 

2365.6 

r.ELl.  * 

83. 910  ^ 

heater  temp 

» 91.030 

CPILER 

TEMP  - 38.237 

NASA-LFPIS  PREtlMINARY  DATA 

OA/22/76 

CADDEll  RFC  04/22/76  17:28:42.399 

FAC  SEX18 

PGM  C033 

RDG  3571 

APPROACH  tEANOOT  RE-RUNS  50  DEG. 

HUM=309! 

MODE  = 5. 0000  NO.  SCANS  = 5 

E^MGtNE  TIMING  = 25.300  DEG.  BARQMFT^  tC  PP  ESSURE  = 29.000  ^ATE3  HP.=  160.00  HC  RATIO«  2.1253 


K 

« 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRV  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

Ml 

t1 

49.010 

29.019 

145.54 

673.41 

1.5933 

14.472 

n 

ti 

COMB.  FUFL 

TEMP 

84.612 

PRESS 

5.6046 

DENSITY 

44.528 

TURBO  FLOW 
39.761 

FLOW  TRON 
36.520 

FPIP 
6.  0909 

COOLING  AIR 

j TEMP 

UOEL-HOOD 

DEL -HOOD 

FLOW 

RFL-HUM 

DEW-POINT 

»• 

51  .956 

3.0247 

3.8840 

10004. 

31.955 

22.913 

•t 

l" 

R EL-HUM 

1 

31  .955 

2 

74.107 

HUMIOI  TY 
16.563 

f H2n  VAPOR 
0.38033 

CORRECTED  HP 
64.024 

r* 

ENG.  COND. 

F/A  DRY 

F/A  WET 

FOU.  RATIO 

RPM-i 

RPM-2 

TORQUE  BHP 

0.054231 

0.054103 

0.80942 

2350.6 

2353.6 

144.22  64.549 

o> 

k' 

WET  Cn PR  EFT  I ON 

FACTOR  = 0. 

85458  EXHAUST  M3LF.  WT. 

= 28.865 

EXHAUST 

D'E'N  Si  T Y ~=  6.0747  3 8 

“■ExhAOST  PT5tri  ate  i «2T37? 

K 

(C 

MEASURED  CONC. 

PART  PER 
HC  PPM  • 

“ILLION  VIET. 
NOX  PPM 

Cn  TRY 

PFR  CENT 
C02  DRY 

02  DRY 

TC 

« 

CrPPPCTED  CONC. 

95.209 

TP  WFT  OASIS 

576.46 

0.C59287 

0.050665 

13.  847 
11.833 

4.0864 

3.4922 

K 

HC 

NQX 

CO 

K 

FMISSinr  RATE 
F'MSSIP^'  MASS/«0DE 

0.032540 

0.0032540 

0^6  5307 
0.065307 

0.35018 

0.03501B 

or 

FMISSION  MASS/P ATED  HP 
MOPE  FMIS. /STD.  CYCLE 

2.0338F-05 

1.0704 

0.03040817 

27.211 

0.00021886 

0.52110 

CAL. FUEL  AIR  RATIO  = 0.056286 

MEAS . FUEL  AIR  RATIO 

= 0.054231 

DIFF  MEAS. S CAL.  F/A  PERCENT 

= 3.7885 

*: 

S‘ 

CYL  TFMP  DEG.F 

CYL-1 

CYL-2 

CYL-3 

CYL-4 

»c 

' 299.53 

300.46 

306.20 

317.24 

tz 

t£ 

EXT  GAS  TEMP  DEG.F  EXT-1 
1537.0 

EXT- 2 
485.67 

FXT-3 

1512.4 

EXf-4 
1909. 6 

SFXT-1 
1299. 3 

SEXT-2 

1292.8 

OA 

l> 

EM G IMF  riL 

EOILT 

SOILT 

ruLP 

manifold  PPESSilRE  = 23 

.895 

11 

It 

167.61 

143.81 

73.159 

It 

OYMQ  COND. 

TORQUE 

155.01 

HPM 

2338.4 

- 

CYL. BACK  PRESSURE  - 29 

.159 

INDUCTION  AIR 

lAIP.Tl 

I AI PT2 

TATRTl 

TA IPT2 

■ 

• 

48.517 

49.010 

143. 27 

45.002 

CRIFICF  AIR 

TFMP 

93.873 

DELTAP 

1.0364 

ORFP 

55.309 

FI  nw 
1421. 2 

CPU  T=mp._  = 54. 393  HPATEp  IFf^_  = ‘^2-975___  CDOl  E*<  TEMP  = 38.028 


NASA-LEWIS  PRELIMINARY  data 

04/22/75  CADDEII 

REC  04/22/7S  18:29:05.740 

FAC  SEX  15 

PGM  C003 

RDG  3576 

LFAMnfJT  RE-RUMS  l’  E T 50  OEG  HUM  = 

60  * 1 1/2  r CLnS  MODE  = 

1.0003  NO.  SCANS  = 5 

TlHlNq  = ?S.300  DEG. BABJMFT^i:  PPFSSURg  = 29.000  RATE3  HP.  = 160.00 HC  RAT  10=  2.1250 


rc»p.  fllR TE“P. PRESS  rtP'l  f *-/)W vapor  FtOrt  PRESS  TOTAL 


51.883 

29.0C3 

11.185 

50. 736 

0.25141 

14.245 

COMP.  FUFL 

TEMP 

. 83.848 

PRESS 

5.8290 

DENSITY 

44.548 

TURBO  FLOW 
3.9542 

FLOW  TRON 
3.  1173 

• FPIP 
5.1788 

COPLING  AIR 

• TEMP 

UDEL-HPOD 

DEI -HOOD 

FI  PW 

REI  -HUM 

DEW-POINT 

59 .536 

-0.049263 

0.87151 

C. 00000 

58.  962 

38.005 

fi EL-HUM 

1 

58.962 

2 

41.524 

HUM I 01 TY 
34.687 

X H20  VAPOR 
0.79653 

CPRRFCTED  HP 
0.  72099 

ENG.  COND. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-l 

RPM-2 

TORQUE  BHP 

0.061442 

0.061139 

0.91705 

583.74 

58 1 . 22 

6.4923  0.72159 

VJET  CORRECTION 

FAC  TOP  = 0, 

85120  EXHAUST  MPLE.  WT 

. = 28.835 

FXHAUST 

DENSITY  = 0.074664 

EXHAUST  FLOW  RATE  • 724.54 

MEASUREO  CONE. 

PART  PER 
HC  PPM 

MILLION  WET 

unx  PPM 

CP  DRY 

PER  cent 
C02  DRY 

02  DRY 

NJ 

CPPRECTED  CONG. 

12279.  37.074 

TP  WET ,BAS.IS 

0.  88710 
,0.75  510 

13.367 

11.378 

4.0917 

3.4829 

- - - 

, _ h:  a-ox  cn 

FPISSIPN  RATE  0.319AA  0.0031969  0.3972!:'~'  ‘ ' “ " ' 

S''TSSfn''„«ASS/MfpF  __  0.  00532A0  5.3232E-65  0.0065:'01 

f'MSSinv  haSS/RATED  H'*  ~ 3.327sr-C'S  3.330iE-C7  ’V.l3R6f-05 

...  .»•  no F. . 5^' r Sj, /STH.  CYCL E _I 1 . 7 ^ ,1 3 p .0 2 2 2 0_1 q_.09 8523 

....  cal  .FUEL  _ AIR  .RAT  in.  = 0^063  50  1_  ..  «FAS.  ..FUEL  AIR  R A TI  0.  0614^2  DIFF  WEAS.&  CAL.  F/A  PERCENT  » 3.3513 

.CYI  Tf  MP.^nEG.F,_  •.  CYl-1  __  CYL-2  _CYL-3  . EYL-4 

229.45  270.07  257.  47  ' “ 27.R.55  ’ “ - 

FXT  r,A S TFMP  DEG.f'Fxt-1  F X T -2  Tex T— 3~ 

...  , ....  1268.1  . _-269.  80_ -454.  00 


ENGINE  DIJ-  _ EPIIT  _ SOIIT  __  OILP 

152.37'’" 521.80  ‘46.221 

GYNP  CONn.  ^ ~frroUE  ~pp'm  ^ ^ 

...... ’9.  1449. ; 576.30. 

I^'FUCTtriM  AIR lAIRTl  IAIPT2  TATRTl 

49. 973  ■ 51. 883  -33.130 

Tr  iV  I r e"“’m‘r  ~rf ^p  ““oflt'a'p  ^ ‘op'fp  ‘Frnw“~ 

88.  884  ...  1. 9998 5,5.133 1953  .6 


FFLl  TCVP.  = 81.754  HFATFP  T EP P = 88.760  . COfLERTEMP  = 33.360 


EXT-4  SEXT-1  SEXT-2 

1082.2.  . 522.56 621.09 

. MAM  I FOL  D PRE  SSitRE  =_  11  .j6  1 8 

“C yC  BA OT  P’rE’SSURE'=  29“^  2^6 

TAIRT2 

44.973 


NASA-tEWTS  PPFLIMINARY  DATA  04/22/76  CADOEH I8;33il2.3l7 

LEAMPUT  PF-'^IP’S  T~f.  T 50  DEG  HUM  = 60  T I 1/2  T CLOS  MODE  = g.OOOp'. MO.  SCANS  = 5_ 


PGM  COOS 


RDG  3577 


*''E  TIMING  = 25.3 0_0_ 


BAROMETRIC  PRESSURE  » 29.000 


CO''‘’...,,A!R,_. 


"CP»'B.  FUEL 


crni IMG  AIR 


PEL-HUM 


FMG.  C0>  •)» 


TEMP 

siVios' 

TEMP 

_e;».T»2^ 

jrE’'P 

f-b  .A-Vr' 


59.787 

_F/A  ORY_ 
o'.  07  08  ^5 


PRESS 
2 9'.  (TOP 

Tress 

5.790E 


CFM 

17.553 

pemsitT 


DPY  EU1W 
79‘.703  ■ 


3 RATED  HP.=  160.00 

VAPOR  FLOW_  PRESS  TOT^L 
TJ.3'8911  "14.246'” 


HC  RATIO*  2. 


TURBO  FLOW  FLOW  IRON  EPIP 

7.0110  5.6466 6.  1716 


^IJDE  L-HOPO DEL -HOOD 

-0‘.C30997  0.8  6376 


_FLOW  

o'.'orooco' 


RFL-HUM 
59.707  ' 


DEW-POINT 

'37.630” 


2 

39.7J96  _ 

F/A  WET_ 
"6.070501 


hum'idi  TY 
34.174 


»: 'h'20  vapor  CORRECTED  HP 
0.70476  1.2506  


FOU.  RATIO  PPM-1  RPM-2 ^TOROUF_ 

UOSTT  1195.7  1196.3  5.5005 


_BHP 

1.2523 


WET  CPRRECTIOM  factor  =0.82839  EXHAUST  M^lF.  WT.  * 28.443 


"exhaust  density'  = 0.073646  EXHAUST  FLOW  R< 


~ PART  PfY~M I LL  I ON 'wet  PER  CENT 

measured  cnvc._._HC  ppm. nox  ppm..  „_cn  ^r.y T 212I2' 

' 1760.2  67.751  3.4430  14.661  0.Z1Z9Z 

corrected  CONC.  TP  wFT  BASIS __?i  i 2 • 


F MI  SSI  CM  RATE 
EMISSION  _i''ASS/^OE. 
EMISSIMM'  MASS/PATED  HP 
V nr, E F M I s . /STD.  CYCLE  g . 


HC  --- 

'0.073566  " 0'.0093862  2.4107 

0.013487  0. 0017208  _ 0.^A195___ 

'8.4294E-05  1.0755E-05  0.0027622 


, 4.4366  _ 


0.T1700 


6.5767 


GAL.EUFL  AIp'rATIO  = 0 .073298  . . M EAS,  ^»EL  ; A I R..R  AJin  _=,0.  07084^  31FF^HE«^C_^t^F^^ 


_CY>,_TE'!P-PEG.E. 


CYL-1 

307.99 


FXT  Ga”s  TEMP  DEG.F  EXT-1 
1183.3 


EMGIME.  OIL.. 


UYm  CORD. 


IMD'XTirN  AIR 


"CRIFIC^  AIR 


CFtL  TE'.'P. 


Cnu  T 
153.99 

TnR"a'uF’ 

6. 5382 

lA  I F T1 
49.550 

'‘temp"” 
89  .373 


CYL-2 
■ 327.96 

"~e'XT-2‘ 

-454.00 

SDILT 

273.70 

■"T'p'm  ^ 

1189.4 

I AI  P.T? 
51.108 

” OELTAP 
0.051505 


CYL-3 

317.01 

"TxtT”' 

-402.  45 

nUP 

56.474 


TAIRTl 

-77.415 

"rtRE'P 
55. 121 


CYL-4 

■333. 26 

"FXf-4”" 
1185. B 


SEXt-l 

691.25 


SEXT-2 

690.27 


82.873 


heater  temp  = n?,636 


MANIFOLD  PRESSURE  =7.7571 


CYlTbaCK  pressure  = 29.032 


TA1RT2  , , 

44.539 

Fl'iTVT"  ~ 

2 02 . 44  _ _ . , . . , 

COOLTR  TE“P  = 33.305 


w.— 


NASA-LEWIS 


PP?tIMINAi^V  DATA 


Qif/ZZ/lb 


CAODEI I 


L E A^  nuT  RE-RU^S  1 V.  T 50  PEG  HU''^  = 60  r 1 l/Z  T Ctns  HPDE_ 


REC  04/22/76  18:33:33.985 

6.0000 


FAC  SEXV5 


PGM  C003 


RDG  3578 


NO.  SCANS 


ENGINF  timing  » ?5.0Q0_ 


DEG. 


B A ROME  T 3 1C  PRESSURE  = 29.500 


lATED  HP.=  160.00 


HC  3ATin=  2.  1250 


C 0“B.  AlP 


TEMP 

■51.345 


PRESS 

29.00?' 


OEM  „ 
17.434 


’DRY  FLOW 
'79.131 


VAPOR  FLOW  PRESS  TOTAL 
0.3B625  14.243 


rCMP.  FUEL 


r.Of'LING  AIR 


tend 

84.367. 

TER" 
60.3  66' 


"P  ESS 

_ 5. 7 8 97 

tIOEL-HOOO. 
-0.0334A 8 


DENSITY 

44.534 


TURBO  FLOH  FLOW  TRON  FPIP 
6.9814  5.6886  


DEL-Honn 
6.41 192 


FLOW 

0.00006 


RFl-HUH 

59.242 


DEW-POINT^ 

■37.620" 


HASA-LFWIS 

preliminary  Data 

04/22/76  CAPPETI 

REC  04/22/75' 18;  37 J 28.217 

FAC  SEX15  PGM  C003 

RDG  3579 

LFA^'nUT  RE-R’JNS 

'i  e T 50 

OEG  HU«  = 

60  M ■ 1 1/2  T CLPS  MODE  = 

7.  C 0 )0 

. NO.  SCANS  = 5 

EHOINF  timing 

= 25.000 

DEG. 

BAROMETRIC  PRESSURE 

= 29.000 

RATED  HP.=  160.00 

HC  RATIO*  2.1250 

COMP.  AIR 


TFMP 

■52^426" 


PRESS 

'29roo*r 


CFM 

‘liToTo 


ORY  FLOW 
'50.179  ' 


VAPOR  FLOW  PRFSS  TOTAL 
0.24258  '14.245  ■■ 


CO^'B.  FUEL 


C''0LING  AIR 


TPMP 
. 84.<?55_ 

TEMP 

"60.772 


PRESS 

,_5,83  65^___ 

'JOEL-HOnO 
-0.030157  ~ 


PEN’S  ITY 
AR.Sl') 

DEL-Honn 
'd. 81 422'" 


TURBO  FLOU  FLOW  IRON 
3.9515  3.0363 


FPI  P 
5.1902 


Ft.OW 

0 .00000 


REL-MUM 

56.404 


3EW-P0INT 

,7.380 


PEL-HUM 


1 

56.A04 


2 

47.841 


HU*'mTY 

33.340 


X H20  VAPOR  CORRECTED  HP 
0.77708  0.51127 


ENG.  CC-'D.  F/A  DRY 

F/6‘  (.iFT 

FTJ.  RATIO 

P.PM-1 

RPM-2 

TORQUE 

BHP 

••  0.  060509 

0.050218 

0.93312 

591.48 

588.90 

4.5421 

0.51153 

WFT  CORRECTION  FACT<^P  = 0.85031  FXHAUST  M3LE.  WT. 

= 28.840 

EXHAUST 

DENSITY  = 

0.074674  EXHAUST  FLOW  RATE  « 7 

,*  PART  PER  MIlLION  WET 

PER  CENT 

MEASURED  CONC.  HC  Ppw 

NOX  PPM 

CT  DRY 

C02  PRY 

P2  PRY 

12135. 

33.B13 

0.77851 

13.167 

4.1252 

CORRECTED  CDMC.  TO  WET  PASIS 

0.55  206 

11.196 

3.5077 

s*  ... 

HC 

NpX 

CO 

BMlSSIPN  RATE 

0.31188 

0.0020805 

0.3440? 

• F MISS  I ON  MASS/modf 

0.0051979 

4.8009F-05 

0.0057348 

715.88 


F'-ISSIPK  MASS/RATEP  HP 


3.2487E-05 
1.7098 


3.D006F-07 
0. 020004 


3.5843P-05 
0.08534C 


y 

CAL. 

'’UFL_AIR  RATIO  = 0.053105 

MFAS 

. FUEL  AIR  RATIO 

= 0.060509  DIFF  MEAS.C  CAL.  F/A 

PERCENT  = 4.2890 

* 

CYL 

TFMP  PEG*F  CYL-1 

CYL-2 

CYL-3 

CYL- 4 

Jt 

267.45 

294.08 

282.38 

301.04 

* 

EXT 

GAS  TFMP  DEG.F  FXT-l 

FXT-2 

-454.00 

• EXT-3 
-454.00 

FXT-4  SEXT-1  SEXT-2 

1155.6  644.15  642.51 

FNGINE  OIL  FOILT 

SOILT 

OIL’ 

MANIFOLD  PPESSURE  = 11.587 

1 

157.44 

351.95 

45.757 

pyMo 

COND.  T’^OPUF 

■ 4.290B 

RPM 

576.30 

CYL. BACK  PRESSURF  = 29.351 

■ 

induct  IPM  AIR  lAIRTl 

53.507 

MIPT2 

52.420 

TAIP.Tl 

76.583 

TAIPT2 

44.023 



ORIFICE  AIR  TF”R 

RR.931 

DFLTAP 

1.0C23 

OHFP 

55.135 

FLOW 

1402.9 

r Fi  1 

TFMp,=  83.2^6 

heater 

TFMP  = 88.497 

CnilLEP  TEMP  =33.132 

N A <A-LEW1S  PRELIMINARY  DATA 


Q4/?2/76  CADOFII 


^LFAMCIUT  RE-RUNS  I £ T 50  PEG  HUM  = f>0  f 3/A  T CinSED  ^‘nDE  = 2.00^ 0 

OE";. 


REC  OA/22/76  18;»»;23,53B 
NO.  SCANS  = 5 


FAC  SFX15 


PGM  C003 


ROG  3581 


ENG  tNE  T I'l  tNG  = 25.000_ 


BAROMETlIf  PRESSURE  = 29.000 


CO’*P.  AIR 


TEPP 

'50'.315 


PRESS 

29.i)0i 


CFP 

If,. 9^6 


DRY  FLOW 
77.08^ 


R AT  ED  HP. = 160.00 

VAPOR  FLOW  PRESS  TOTAL 
0.37011  1^.243 


HC  RATIO*  2.1250 


Cb"R.  FUEL 


cprLiPG_Ai  R_: 


TFMP 
,.84.  077  _ 

TEMP 

59.960 


TrFsS orMSITY  TURBO  FLOW  FLOW  TRON 

5,7723  ^*5942 6.2286  


FPIP 

6.1704 


UDEL-Hnnp_ 

-0.032934 


DFL-HOOD 
'O.  02  418 


FLOW  _ 

’ 0,00000 


REL-HUM 

‘60.551 


dew-point 
3 7. >.05 


PFl-HUM 


FKG.  cr.:  p.,.. 


...60. 5 51 

F/A  DRY  „ 
■ b.  080803 


44.  386__ 

F/  A WFT  _ 
0. 080417 


HUM  in  ITY 
33.609 


■FH20  VAPOR  CORRECTED  HP 
. 0.77178  0.74746 


EOn.  FATjn ;RPM-l RP«-2 

l.?D60"  1198.3  1199.6 


TORQUE 

‘3.2837' 


_BjiP 

0.74918 


WFT  CPBPECTtON  FACTOR  = 0.83647 


EXHAUST  M3LF.  WT.  * 27.616 


'exhaust  DENSTt'y  = 0.071506  EXHAUST  FLOW  RATE  » 1170.3 


PART  PFR  MILLION  VfT 
HC  PPM  , _.  NOX  PPM 

3419.  3 ”■  44,  9 86 

r orpected  conc.  to  wet  basis  ___ 


MEASUPED  .CONC., 


C3  OPY 
7.4162 
6.2034 


PER  'CENT 
Cn2  DRY 
T2.249' 
10.246 


_02  DRY 
0.16193  ■ 
0.  13  549 


'"O’ 


HC 

EMISSION  PATE  0.14366 

FMISSIOM  MASS/JIODE  :_„...b*b26337 

EM  tss  ION.  '"mASS/PATEO  HP  0.  00016461 

f.rn=  FSMP./STD.  CYCLE  8.6636,  ^ 


NOX 


CO 


b.0062’65b"  5.27C6 

3.2011486. 0.966211 

7'.i707F-b6  ■"'0.0060393 
0.478  58  16.379 


CAL  .FUEL,.AIR  RATI.O.  =.  0. .082202. 


M E A S . FUEL  A I R R A T 0 .08080J ,P1F.F  J1EA$,^^Aj^F^^  = 1-~^315. 


,„_.  CYL  .TEMP  DEG.F 

CYL-1 

296.56 

CY  L-2 
311.18 

CYI  -3 
297.47 

CYL-4 

"310.89 

. 

ext  gas  temp  deg. 

F’ext-T” 

fxr-z~~ 

• EXT- 3 

-454.00  . 
otlp 

53.977 

f XT- A 

SEXT-l 
648  .49 

SEXT-2 

647.24 

1346,2 

— Ou 

MANIFOLD 

PRESSURF  = 

7.5690 

_ENGXMF  Dll-,,, 

EO  ILT 
156.99 

SOILT 

344.06 

OYNO  GONO. 

"■fn'PQU'E'" 

rdm”*" 

_ 1197.5 

CYL.PACK 

PRESSURE  = 

2 8.  866 

- — 

_ 7.2871 

TA  RTl 
' 115.37 

TAIRT2 
43.6  0'2‘ 

I^'nUCT10^'  .AIR 

lAIRTl 

48.754 

lA  1PT2 

'"■  50.315 

, 1 

ORIFiCE  AIR 

~TpMp 

“ hErTAP" 

2.0072 

ohT’ 

55.178, 

FLOW 

1966  .a  _ 

89.015 

' • ■*“  — - — 

“ 

HEATPo  temp  = 88.359  ..CnOLER  . TEMP  3> . 886^^^^^_ 


rei  I TP‘>o 


o 


MASA-LEWIS  PRELIMINARY  DATA 

04/22/76  CADtlfell 

REC  04/ 22/76 

le: 44: 45.333 

FAC  SEX  15 

PGM  C003 

RDG  3582 

LFANOUT  RF-RUMS  it  T 50  DEG  HUM  = 

60  X 3/4  T CLDSFD  .MODE  = 

6.0000 

NO.  SCAMS  = 5 

FNGINF  Tl'IIMG  = 25.000  0E3. 

barometric  PPFSSUOF 

= 29.000 

RATED  HP.=  160.00 

HC  RATIO= 

2.1250 

I 

COMB.  AIR 

TfMP 

PRESS 

CFH 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

0 •“ 

49.932 

29.t0'3 

17.081 

77.690 

0.37245 

14.245 

J ./ 

COME,  fuel 

TEMP 

03.620 

PRESS 

5.7687 

OEMS ITY  . 
44.  554 

TURBO  FLOW 
7.6851 

FLOW  TRON 
6.3156 

FPIP 

6.1683 

COOLING  AIR 

TEMP 

UDEL-HOOD 

DEI  -HOOD 

FLOW 

R EL -MU'! 

DEW-POINT 

- ‘ 

59.346 

-0.042067 

0.87234 

0.00000 

61.335 

37.170 

PEL-HUM 

1 

61.335 

2 

-0.  81008 

HUMIDITY 

33.559 

7 H20  VAPOP 
0.77062 

CORRECTED  HP 
0.9393T 

:: 

FNG.  COND. 

F/  A ORY 

F/A  WFT 

FOU.  PATIO 

PPM-l 

PPM-2 

TORQUE 

BMP 

- •' 

0.061293 

0. 060905 

1.2133 

1199.1 

1198.9 

4.1254 

0.94188 

•* 

WET  CORRECTION 

FACTOR  = 0. 

83856  FXHAUST  M3LF.  WT 

. = 27.578 

FXHAUST  OEVSITY  = 0.071405  EXHAUST  FLOW 

RATE  * llfflTT" 

> 

_j_MFASUPFO  CONC. 

PART  PER 
HC  PPM 

Mil  LION  HFT 
NOX  PPM 

CO  ORY 

PER  CENT 
C02  DRY 

02  DRY 

CORRECTED  CONC. 

3383.3  44.280 

TO  WET  BASIS 

7.4487 

6.2463 

12.227 

10.253 

0.16756 

0.14051 

-sj 

EMISSIPM  RATF 
rMISSIOM  _ >'ASS/‘*PriF 
^C'^'issiov”  'mass/rated'  hp" 

IMPPE  FMis./STn.  CVCLE  X 


HC 

X 0. 14353 
_0. 0071  764  _ 
“■  4. 4 8 53 E- 05 
2.3607 


NOX  _Cr» 

d..00622'6f  ■5.35fl7” 

.3.39031133  0.2679 1__ 

‘ 'l  . 5 4 5 8 E"-06  ■ 3 . CO  1 6746 ' 

0.12972  3.9871 


CAL.FUFl_AIR  RATIO  =0.082235 
CYL  TFHP  OEG.F 


PEAS.  FUEL  AIR  PATIO  = 0.081293 


DIFF  MEAS.C  CAL.  F/A  PERCENT  * 1.1593 


CTL-1  _ 

289.90 


CYL-2 

304.38' 


CYL -3 
'291.05' 


CYL-4  _ 
' 305 .83 


rXT  GAS  TEMP  DEC.r  FXT-l 
1437.3 


E NO  I ME  OIL 


FO  ILT 
156.91 


FXT-2 
-454. 00 

S n I LT 
-139.10" 


FXT-3 

-454.00 

niLP 

53.377 


FXT-4 

510.91 


SE  XT-  I 
635.50 


SFXT-2 

634.03 


'1AM I FOLD  PIFSSURE  = 7.6089 


OYNP  COMD. 

TOROUE 

2-7651 

RPH 

1193.1 

CYL. BACK  PRESSURE  = 

28.931 

.. I NOIICTION  AIR_ 

lAIPYl 
43.370 

IAIPT2  TAHTl 

49.93?  ■ 158.79 

TAIRT2 
43.716  ■ ■ 

rPIFlCE  AIR 

TCMp 

DELTAP  ofiFT 

2.0014  55.] 83 

FLOW 

1965.0 __ 

(-Cl  (_  TPvo,  = 

f-FATF'?  TPMO  = n.359 

COf’L'^P  TFMP  = 

32.913 

§ ^ 

E El 


NASA -LEWIS 


PRELIMINARY  DATA 


OA/22/76 


r.ADDEI  I 


RFC  ^t*IZinb  18;  «8i  29.246 


FAC  SEX15 


PGM  C003 


RDG  3583 


L FANOUT  P E-RUN'S  I r.  T 50  DEG  HUM  ^ 60  X 3/4  T CmSED  MODE  = T.OdOT 


MO.  SCANS  - 5 


ENGINE  TIMING 

= 75.000 

PEG. 

BA ROME TRIG 

PRESSURE  = 29.000  . RATED 

HP.=  160.00 

HC  RATIO*  2.1250 

COMp.  AIR 

PRESS 

CF'^' 

DRY  FLOW  VAPOR  FLOW 

PRESS  TOTAL 

50.945 

'28.995 

10.064 

45.706  0.21946 

14.243 

COMR.  FUEL 

TEMP 

: 83.559 

PRESS 

5.8029 

PENS  ITY 
'^'♦•5  55 

TURBO  ELTH  FLOW  TRON 
3.9548  3.8944 

FPIP 

^.1875 

C not  I NG  A t R 


TFMP 
"58.  849 


UDEL-HOnO 
-0. 03 0443 


DEU-Hnon 
0.  88  313 


FlD'-< 

'o.ooooo" 


REL-HU'1 

59.154 


DEW-POINT 

37.205 


RFL-HUM 


ENG.  COND. 


1 

_59.  154_ 

F/A  DRY 
61 C85205 


29.689  _ 

F/A  WFT 
0. 084798 


HUMIDITY 

33.511 


r H20  VAPCR  CnKPEfTED  H“ 
0.771R3  0.44353 


FOU.  PATin__RPM-l  RPM-2 

1.2717  580l4B"  ■'588.84 


TORQUE 

3.9671’ 


_0HP 

0144450 


WET  CQRRECTinM  fA,.TIR"=  0.  B5  791 


EXHAUST  M3LF.'  Wt.  = 27.274 


PART  per  'MlLinN  WET 


MFASURFP  CONC. 


HC  PPM 
20284. 

Cr'RPFrTFD  CONC  . TP  ,W  ET . .8AS  IJ_ 


EMISSION  RATE 
EMISSION  „„MASS/MnnF  . 
EMISSION  ■ MASS/RATED  HP 
_M  0"  F_F  M t S./STP.  CY  CL  F _R_ 


NOX  PPM 
10.777 


HC 

0. 51372 
0.00B5621 
5.3513'^-05 
2.3165  __ 


CD  DRY 
7.5520 
6.4789 


PER  CENT 
CP2  PRY 
10.120 
8.6818 


EXHAUST  DENSITY  = 0.070619 


02  DRY 
2.3337' 
2.0021 


EXHAUST  FLOW  RATE  = 705.48 


NO/  cn  _ : 

0.00090475  3.3184" 

1.5A79E-05  0.05530^ 

■ 9.4245E-08  0.00034566 

0.0062830  0. B230C  


CAl,  .FUEL  AIR  RATID  = 0.  085673 

CYL  TEMP  DEG.F  CYL-1 
■ ” , 26  8. 03 


MEAS.  FUEL  AIR  RATIO  = 0.0H52C5. 


OIFF  MEAS. 6 CAL.  F/A  PFRCENT  = 


EXT  CAS  temp  DEG.F  EXT-1 
1291.7 


CY  L-2 
278. 68 


CYL -3 
"25  9.03 


CYL-4 

279.52 


FNGINF  oil 


FO  TUT 
159.45 


FXT-2 
-454. 00 

SPILT 
27  2.  15 


■ EXT- 3 
-454.00 

Oil  P 
45,525 


EXT-4 
1047 .7 


SEXT-1 

630.36 


SfiXT-2 

628.64 


OY NO  COND. 
INDUCT  ION  _A I 

Vr'ieitf  aTr' 


TORQUE 
9. 0°45 

lA  IPTl 

48.955 

TF>-'P 

88.106 


RDM 

596.34 

lA  IPT2 
50.945 

DELTA'o 

1.0411 


TA  I3T1 
135. 15 


MANIFOLD  PRESSURE  =.  1’0.992 
' C Yl'.'BACir' P R E SSURE~ “f 9 n ^ * 


TA1PT2 

44.385 


OD  FD 
55.14/ 


F LOW 
1431.8 


OFI  I TFMP.  = 81.245 


HritFD  TFmR  = 88,900 


;nPLFR  TFMP  = 32.795 


FAC  SEX  15 


PGM  C003 


MASA-LEWIS  PRFLTHINflRY  DATA 04/22/76  CAPnEII  RFC  04/  22/  7^  1 8 : 48  :_49 .7^2 

LEAr-'GUT  RE-RUNS  1 S T 50  PEG  HUM  = 60  r 3/4  T CLHSEO  MODE  = I.OOOO NO.  SCANS  - 5 

ENGINE  T'lMTMG  = 25.000  PEG.  RARPMET2IC  PRESSURE  = 29.000 _RATED  HP.=  160.00 

CnwR.  air _TEMP  PRESS CF«  DRY  FLOW  VAPOR  FLOW  PRESS  TOTAt. 

5i7l45  28.999  ' lO.OO'?  45.433  ' *0.21824  14.242' 


HC  RATIO=  2.1250 


RDG  3584 


i 


I 


COMB.  FUEL 

TEMP 

83.865 

PRESS 

5.8041 

DENS ITY 
44. 547 

TURBO  FLOW 
3.9507 

FLOW  TRON 
3.8734 

FPIP 

6.1731 

. 

'* 

rnruNr-  air 

TFMP 

UDEI  -hop'd 

OEL-HOOn 

FLOW 

PEL -HUM 

DEW-POINT 

' 

** 

■58.913 

-0.041790 

0.87677 

0.00000 

58.739 

37.215 

• 

REL^HUM 

1 

56.739 

2 

33.7C9 

HUMIDITY 

33.625 

V H2D  VAPOR  CORRECTED  HP 

■ 

■ . * 

U • f / .1  1 

1 

ENG.  COND. 

F/A  ORV 

F/A  WET 

ECU.  RATIO 

RPM-1 

ROM-2 

TORQUE 

BHP 

r 

0.085254 

0. 084847 

1.2725 

584.34 

582 .66 

3.7670 

0.41912 

! 

■ 1 

WET  COPPECTIOM 

FACTOR  = 0. 

86429  EXHAUST  MILE.  WT. 

= 27.270 

EXHAUST 

DENSITY 

= 0.070609  EX-IAUST  FLOW 

RATE  = 701.40  , 

■ 1 

PART  PFR 

MILLION  WFT 

•PER  CENT 

- 

►'RASURFD  CONC. 

HC  PPM 

NOX  PPM 

CO  DRV 

CO?  DRY 

02  DRY 

* 

Ol 

CPORECTED  CONC. 

20933. 

TO  HFT  BASIS 

10.181 

7.29'64 
6. 306? 

10.094 

8.7238 

2.6303 

2.2733 

HC 

NOX 

CO 

5 

FMISSinN  RATE 
EMISSION  MASS/MODE 

0.  52710 
0.0087849 

0.00084977 

1.4T60E-05 

3.2112 

0.053520 

A 

C'^TSSinv  maSS/RATEO  HP 
FMts./STO.  CYCLE  2 

5-49C6F-05 
2. 8898 

8.3517E-C8 

0.0059012 

0.00033450 
0.  79643 

■ 

CAL -FUEL  AIR  RATIO  = 0.084498 

NEAS.  FUEL  AIR  RATIO 

= 0.085254 

CIFF  KEAS-C  CAL- 

F/A  PERCENT  =-0.88658 

! ■ r 

7> 

C Y L_  ,T  F.MP,  JD  EG  . F _ 

CYL-l 

259.38 

CYL-2 
269. 92 

CYl  -3 
’,25  0.04 

CYL -4 
268.99 



- 

t 

FXT  GAS  TEMP  DE 

G.F  FXT-1 
779.P3 

EXT-2 
454. 00 

EXT- 3 
-454. 00 

FXT-4 

361.63 

SFXT-1 

621.22 

SEXT-? 

618.98 

■ ' ^ 

ENGINE  OIL 

FOILT 

SOILT 

niLR 

MANIFOLtD  PRESSURF  = 11 

. 001 

*y 

158.94 

• 

•11.328 

45.525 

OY NO  COND. 

TORQUE 
4,  1044 

RDM 

573.54 

CYI..3ACK  PRESSURF  = 28 

.773 

INOUCTIPN  AIR 

lA  IRTl 

UIPT? 

TAIRTI  TAIRT? 

49.110 

51 .145 

111.68 

44.530 

; . a 

ORIFICE  AIR 

TFMP 

88.124 

DELTAP 

2.9693 

55.127 

FLOW 

2367.8 

r=I  L f„  R1-2F^ 

HFATFR  tfmd 

= 88. 269 _ 

CnOLEP 

TEMPj=  32 

.849 

j 

NASA-ieWTS  PRELlMiriARY  DATA  ■ CAPDEI  1 REC  04/22/76  18;5Vi41.680 

LEANHJT  P.E-'''JMS  l'  f.  T 50  OEG  HUM  = 60  X NFUT?AL MOHE  = l.OOO)  .MO.  SCANS  ' E 


PGM  C003 


ROG  3585 


ENGINE  TIMIMG  = 25.000 
COMB.  AlR  TEMP 


barometric  PRESSURE  = 29.0 JO 


COMB.  FUEL 
COOLING  AIR 

Tel-hum 
ENG.  CONO. 


TFJ'P 

51.537 

Temp 

84. 71 8 _. 

TEMP 

59.274 


57.735_  . 

F/A  DPy_ 
"b. 091362 


PRESS 

28.997“ 

Tp'esT” 

5.7T6B 


CFM  _ 
11.502 

'“oFiTiTT 

44.525 


DRY  FLOW 
52.313 


) RATED  HP.=  160.00 

VAPOR  FLOW  PRESS  TnTA_L_ 
0.25061  14.242 


HC  RATIO*  2.1250 


' TURBO  FLCW  FLOW  TROM  FPIP 

3.9522  4.7795  6.1707 


JOFI-HOOD  DEL-HmO_ 
■-0.02  3524''  “0.92603' 


FLOW 

0 .00000 ' 


R'L-HUM 

57.735 


DEW-POI  NT_ 
37.145 


47.243  _ 

F/A  WFT_ 
0.090927 


HU'-'niTY 

33.533 


2 H20  VAPCR  CORPECTEP  HP 
0.77004  0,59111 


Foil.  RATrn__RPM-l 
'l.3636‘“"'  604.6'f' 


RPM-2 
*604.6  8" 


TORQU^ 
T.  1422 


BHP 

0.  59198 


W9T  CnRRFCTION  FA>  *1P  = 0.87459 

MFASyPEO  jCON_C-| HC  PPM  __  VOX  PPM C3  TRY _CB? 

“ 26904.  “6.2546  '*  "8.5712  8.6631 

COPRFCTFD  C3VC.  TO  WET  BASIS  7.  4 963 7.5767 


'exhaust  moLc.’  wT.  = 26.818 


EXHAUST  DENSITY  = 0.069439 


02  PRY 
3. 03? 8* 
2.6699 


EXHAUST  FLOW  BATE  = 825.81 


EMISSinV  RATE 

_eMilS5  ION_„  MASS/MOPE  

EMI  SSTON  *MASS/RATEO~'hP  " 

FMIS./STP.  CYCLE  % 

CAUT^UEL  AIR  RATIO  = 0.089957 


HC  MO}t  CO 

“0.79763“  “ 0.0006146*5'  4.4943'"  " ■' 

0.01329^ I.0.2-44E-05_  0.  0749C4  __ 

"8T086'F-05  S.4026'E*-68  " 0.00046815 

_4.  372 ?_ 0.00  42684 I . U.46 

MEAS.  FUEL  AIR  RATIO  = 0.091362 


- CYL  TFMP  rsFG.F 

CYL-1 
25  8. 10 

CYL-2 

256.88 

CYL-3 

243.68 

CYL- 4 
260.12 

FXT  GAS  TEMP  PEG. 

F EXT-1 
, 843.97 

9 XT- 2 
-454.00 

•FXT- 3 
-454.00 

EXT- 4 
1015.3 

SEXT-l 

584.51 

■■ FNGIME  OIL, 

E3  ILT 
"157.95 

STILT 

373.18 

0IL3 

46.125' 

_ MANIFOLD 

PRESSURE 

PYNO  CONP. 

T3RQUE 

6.5670 

RPM 

607.6B 

CYL. BACK 

PRESSURE 

. iNPUCTirN  air 

I A IPTl 

IAIPT2 

TAIRTl 

TAIRT2 

49 .604 

51.537 

147. 67 

43.6C4 

oriifiof  air 

YCMp 

PB  .937 

ofltap 

2.9728 

oRrc> 

5B.09? 

FLOW 

2367.4 

CEIL  TFMP.  = B2. 

2 4a 

mEaTFH  TF'iP 

= 88.172 

CnoLIR  TFMP 

PIFF  MEAS.C  CAL.  F/A  PERCENT  =-1.5386 


SEXT-2 

583.38 


NASA-LFVIIS 


PRELI^*1MARV  nATA 


0<V/22/76 


CADDEI I 


LFA^'OUT  RE-RUVS  I ~E  T ^0  DEG  HUM  = 60  NEUTRAL 

DEG. 


MODE  = 7.00C0 


REC  0A-/22/76  1 8i  55;  03.  167 
NO.  SCANS  = 5 


FAC  SEX15 


PGM  C003 


RDG  3586 


A 


J !!'> TNE  TIMING  ^ 25. MO 
COMB.  AIP  


BAROMETRIC  PRESSURE  = ?9.000 


rated  HP.=  160.00 


HC  RATIO*  2.1250 


TEMP 

51.628 


PRESS 
2 8. 9 <9 


CFM 

ll.R2'> 


DRY  FLDW_ 
51. ’95  8 


VAPOR  FLOW  PRESS  TOTAL 
0.2A9^6  14ii241 


-nuo  •'fT,?l~~ “temp'  PRESS  " DENSITY  TURBO  FLOW  FLOW  TRON  E PI  P 

84.867  5.7744 44.521 3-951S 


COPLING  AIR 


TEMP 
' 59.410' 


UOEL-HOnO_ 
'-0. 022694 ' 


OEl  -HOnt^ 
' 0.35490’ 


FLOW_ 

■ b .00000“ 


RFl -HUN 
57.666 


OEW-POTNT 

'37.200’ 


PFL-HU.M 
FNC.  COMO. 


57.666  _ 

F/A  DRY  _ 
“O. 091698 


2 

49,205 

F/A  WFT 
0.091260 


HUN'i'O  ! TY  T H20  VAPOR  rOPPECTED  HP 
33  .SOB P .77 176^ 0.43583 . 

FOlI.  RATIO  PPM-1  _PPM-2  -*^1? =- 

1.3586  ” 601.80  601.08  3.8087  0.43642 


WET  r.nPPECTION  FACTHP  = 0.87393 
MEASURED  CnVC,_ 


'exhaust  N3Lr  . WT.  = 26.794 


■ — F’XMAU's’flTENyiTY  = 0.069377  EXHAUST  FLOW  RATE  = 8Zi.20. 


PART  PF'r  mIlLIOM  wet 
nr  poM  VOX  PPM  _ 

'28451.  "6.3176 

C OR R FC TEO  CONC.  Tn  WFT  BAS I,S__ 


Cl  TRY 

8.4697" 

7.4019 


PEprCENT 
C02  dry  _ 
8.6850 
7.5901 


02  DRY 
■3.O68I 
2.6813 


E'N'iSSibM  RATE 

_FMtSSin»! MASS/MOOF 

FMISSIf^'A  MASS/RATED  HP 

mode  E m V W S to.  CYC LE  ^ 


HC 

■^0.  83  879 

0.013980 

"8.7373E-05 

4.5986 


MDX  CO  __  . 

0.00061737  4.4129 

1.0?9jDF^05_  0.073^49  _ ^ 

"'6 .4  3'ior-b8  " 0.0004596(1 

0.3042873  1.0945  __ 


CAL.FUEl  AIP.J,ATjn  =.p.p9049  MEAS,  R/EL  AIR  RAT  10  Q « 09 16M  _ _..2I/J„JE^S_.  S_CAL._RM^^  =-I 


CYL  T EMP  _DEG.F 

CVL-l 

'250.23 

CYL- 2 
260.54’ 

CYI.-3 

234.68 

CYL-4 

251.10 

- * 

- - -- 

EXT  CAS  TEMP  DEG. 

F FXT-1 
598.59 

EXT- 2 
_ -130.99 

EXT-3 
_ -454.00 

EXT-4 

415.13 

SFXT-1 
_ 574.75 

EMCI_ME_XH... 

El  IL  T 
“ 157.39 

SDT  LT 
17.121 

01  LP 
46.317 

MANIFOLD 

PR!  SSURF  = 

11. 

DYNT  CnVD. 

TIROUE 

7.9563 

' p i>  i] 

6DT.62 

CYL. PACK 

PR!  S'SURE  = 

28. 

INDUCT IPN  AIR 

lAlRTl 

49.713 

lAtPT? 

TAI RTl 

TAIPT2 

51.628 

196.  66 

'43.588 

ORIFICE  AIR 

TF‘-'P 
89  .024 

Dci-TAP 

2.9861 

PREP 

55.174  _ 

FLOW 
2372. 3 

. .. 



CELL  TFmP.  = _82. 

22? 

HEATER 

temp  = 83.158 

CDOLER  TEMP  = 

32 

SEXT-2 
573. 15 


_>;as>-i.ewis  c.ddei,  pec  o4/?;/76 

_lF.l.ni.T  AE-RJMS  I't  T 50  QEr,  HUA  . M ; »F„n.L  MTOE  ■ >■  scANS  • A 


FAC  SEX15 


PGM  C003 


FMGIME  TIMMG  = ?5.0QQ 


BARPMETRIC  PRESSURE  = ?q. D 0 0 


COMB.  AIR 


CCvp.  FUEL 


COOLING  AIR 


R EL-HUM 


.1.NG.  cof-n. 


NO.  SCAMS  = «> 

RAIEO  HP.=  160.00 


TEMP 

*'50.671' 

~rMP  ■ 
.85.0?5^ 

TEMP 
*61 .30A  ■ 


_ 60.0 OR 

, F/  A f)P.Y 
'O. 089415 


HC  RATIO*  2.1250 


PRESS 
' 28.997' 

'~P^SS~~ 

5.7480 


CFM  _ _ 
17.927 

'orisTty' 

6^.517 


VAPOR  Flow  PRESS  TOTAL 
81.504  0.39342'  '14.264 


TUR30  FLOW  FLCW  TRON 
_8.7y6_  7.2967 


J EL  - HOD  0_ OF  L-  H 01 D FLOW 

-0.027122  0.85103  0.00000 


RFl-HUH 
'*60.004  " 


FPI  P 

6.1665  

dew-point 

■*37.310' 


2 

_5  0.1  89 

„F/A  WFT  _ 
~0. 088987 


WET  CORRECnOM  FA^lR  - 0.84351  FXHAUS't  “mtlE  .' 'irt.  =“26.  959 


humioity  s:  h2p  vapor  correctfo  hp 

_ ? 1 »■/ P • T TA*?!. 0.50563 

— -'’^'■'-2  TORQUE  BHP 

1.3345  . 1204,7  1204.5  2.2086  0.50561 


PART  PER  MILLION  WET  ' ppp~F»t.it — • 

— f CV  5«%1__o2  day 

-m£gciEitrac^_a_HE^:i^^  oJlUl 


FXHAUST  DENSITY  = 0.069805  EXHAUST  FLOW  <>ATE  * iJW.l 


EMISSION” 'rate  ••• 

Z?'ISSinM_MASS/MDPE  _ 

F MISSI  ON  «ASS'/r'aTFO"hp 
J1QC;£_E’1I  TJL._CyCLE_  T 


. . HC  NOX  cn 

0.33312  0.003694'i  8.1010 

— 0.061071 0.0,6.C677_25  1.4852 

0.00038169  4.2323F-6f  0^0092824“ 

— 2t)*P.B9 0.28219 22.101 


.CAL,cue,  ^ MFAS.FUE.  AIR  «AT  10.  = .0 .0894U  __  D1  E.E.^AS 


-CYL„TfMP..OEG.F CYL-1 

331.80' 

EXT  CAS  TEm'p  DEG.F  FXT-1 
1197.2 


engine  oil 


DYNO  CGND. 


jrjrucTinN  air 


orifice"  AIR 


EO  ILT 
163.64 

TTROUE* 
4. 4932 

I"  IPTl 
49  .074 


89  .574 


_CYL-2 

348.01 

~“e  x'T-'2  “ 

.-454.00 

S3  ILT 
269.30' 

~ RPM  

1202.7 

IMRT2 

53.671 

■ DELTAP“ 
I.U420 


CYL-3 

332.56 

“^ext^iT' 

-454.00 

0IL5 

" 52  ,505’ 


TAIRTl 

142.00 


CYL-4 

'353U0 

“EXT2'4~ 

1091.1 


SEXT-l 

713.26 


SEXT-2 
712. 70 


np.rp 

55. 116 


CELL  Tr“D.  - 83,515 


H=ATF'’  TFM.d:=  38,07  5 


MANIFOLD  PRESSURE  = 7.9338 


CyT.'pACK  PR'E^SUR'E  '^~Z9l05T 


TAIPT? 

63.252  ' ^ “ 

'“flow"  

1430.5  . 

rnCLFR  TEMP  = 33.259 


NASA-LFWIS  preliminary  DATA 

04/22/76 

CADDE! I 

REC  04/22/76  18:59:58.589 

FAC  SEX15 

PGM  C003 

ROG  3588 

LFANOUT  PE-RUNS  I E T 50  DEG  HUM 

= 60  S NEUTRAL 

MODE  = 

6. 0000  . NO.  SCAMS  = 5 

TniVG  - 25.000  DFG.  BAPPMET^IC  PRESSURE  = P9.000  ■ RATED  HP.«=  160.00  HC  RftTIO=  2.1250 




_C  PMI^,_Al.lL 

TF.MP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

50.899 

29.004 

18.041 

02.079 

0.39693 

14.243 

COMR.  FUEL 

TFMP 

PRESS 

OEMS  ITY 

TURBO  FLOW 

FLOW  TRON 

FPIP 

_ 

' 

85.323 

5.74  47 

44.509 

8.9971 

7.4947 

6.1633 

COCLING  AIR 

TEMP 

UOEl-HnoO 

DEL -HOOD 

FLOW 

RFL-HUM 

DEW-POINT 

61.322 

-0.  03  7639 

0.  84439 

o.boooo 

59.676 

37.385 

PFL-HUH 

1 

2 

HUMIDITY 

* H2D  VAPOR 

CnpPECTEO  HP 

' 

. 

59 . 676 

43.356 

33.351 

0.77734 

1.2612 

ENG.  CC'-D. 

F/A  DPY 

F/A  WET 

FQII.  RATIO 

P.PM-1 

RPM-2 

TDROUE 

BHP 

0.091311 

0.090871 

1.3529 

1202.7 

1204.0 

5.5172 

1.2634 

" • ■ 

WET  CPPPPCTION  r-iCTOR  ="  0.85003~  ""e~XHAUST  VoL  F.'  WT.  = 76.822  'EXHAUST  OEMSITY  = 0.0694A9 EXHAUST  ELPW  RATE  = 1295.5 


- PART  PE?  HliunN  wet'  ^ ' PE'p  CENT 

WFASUPED  CDNC. __HC  ppm  _^.N0X  PPH  Cl  ORV  C02  DRY 02  OR  Y 

7300.8  " '23.720  10.298  -'lb. 036"  ~0.263A3 

CPPPECTED  CONC.  TO  W ET  BAS  IS  ■ 8.7540  8. 57  37 0 .2  23  92 


^ 

. 

HC 

NPX 

cn 

*• 

EMISSIdm 

RATE 

0.36280 

0.'0036568 

8.2334 

•*  _ 

F Ml  SS  I ON 

MASS/HODE 

0.013140 

0.00018264 

0.41167 

emission 

MASS/RATED  HP 

0.000lt338 

1.1428E-06 

0 .0025729 

— 

MOPE  fmis 

./STD.  CYCLE  X 

5.9671 

__p.p76184 

6. 1260 

, -A  .RAJI  n 

_rY.L  .TFMi>  OEG.F 


MEAS.. FUEL  AfR  RATth  = 0.091311 


JHFFJ1EAS.C  CAL.  F/A  PERCENT  = 0.  10588 


FNGINF  OIL 


PYA'o  cnvo. 

INnuCTlPN  AIR 


CRinrE  AIR 
fCl  L Tfvp,  E 


CYL-1 
31  9.65" 

CYL-2 

335.94 

CYI  -3 
321.37 

CYL-4 
342 .13 



F EXT-1 
_038.  85 

EXT- 2 
_r'*5  4.pp 

■ EXf-3 

-454.00  

FXT-4 
. _4  59.99_  _ 

SEXT-1 
6 97. 51 

PO  ILT 
163.25 

STILT 

22.494 

niL’ 

52.641 

. __MANI  FOLD 

PRESSURE  : 

TORPUF 

13.170 

RPM 
1201  .1 

CYL. PACK 

PRESSURE  ^ 

lA  IRTl 

IAIPT2 

TA  n T1 

TAIRT2 

49.257 

50.899 

199.  IP 

43.473 

temp 

89.696 

•0  = LTAR 
2.0423 

55.1^0 

FLOW 

_ 1981.7 

5?4 

HFATFF 

TFMP  = 83.  103 

CnULFR  TFMP  ■ 

SEXT-2 

696.39 


*T)  S 
Q®- 

■ 


0 


NASA-LEWIS  PRELIMINARY  DATA 

04/22/76  CADDEt! 

REC  04/22/76 

19:08:28.761 

FAC  SEX15 

PGM  C003 

RDG  3589 

L FANOUT  RE-RUNS  I G T 50  OEG  HUM  = 

60  r 3/4  T OPEN  MODE  = 

l.OOOO 

NO.  SCANS  = 5 

ENGINE  T IH  ING  = 25.000  0EG_5 

BAROMETRIC  PRESSURE 

= 2 9.000 

RATED  HP.=  160.00 

HC  RATIO* 

2.1250 

• Cn^B.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

..  

:> 

50.379 

29.003 

13.651 

61.944 

0.30065 

14.244 

COMR.  FUEL 

TEMP 

83.576 

PRESS 

5.7315 

DENS  ITY 
44.555 

TURBO  FLOW 
3.9531 

FLOW  TRON 
6.1866 

FPIP 

6.1605 

rnniiNG  air 

TEMP 

UOEL-HnOD 

OEL-Honn 

FLOW 

R EL -HUM 

DEW-POINT 

!■■■ 

' . ./ 

58.868 

-0.037362 

0.  87  289 

0.00000 

61.066 

37.483 

REL-HU” 

1 

61.066 

2 

63.363 

HUMIDITY 

33.975 

X H2D  VAPOR 
0.78019 

CORRECTED  HP 
0.25771 

ENG.  COED.  . 

F/A  ORY 

F/  A WET 

Foil.  RATIO 

RPM-1 

RPM-2 

TORQUE 

BHP 

i '.'H  , 

0. 099874 

0.099391 

1.4907 

593.40 

598.62 

2.3752 

0.26837 

WET  CnPHECTION  FAC-  ''T>  = 0.88622 


EXHAUST  MILF.'WT.  = 26.234 


E XHAUST  DEYsITy  = 0. 0679276  EXHAUST  FLOW  RATE  = ToOT.? 


J. 


PART  PER  MILLION  WFT 
HEASUREO  COMC.  HC  PPM  _ NQX  pPM, 

' ' “ ' ' ‘39201.  ■ 4. 0484 

CORPECTFD  r.nNC.  TO  WFT  BASIS  


Cn  ORY 
9.‘9946“ 
R. 8574 


PER  CENT 
C02  DRY 
■6  .8368”  " 
6.0589 


_02  DRY 
3.9343 
3.  4 867 


■si 

6N 


EMISSION  RATE 
EMISSION.^  HASS/MOOE  .. 

EM  ISS  ION  “'mA S S/P.A t EO  HP 
MOPE  FMIS./STO.  CYCLE  % 


HC  M0)5  _ CO  , 

1.4178 0.00048'534  6.4783 

0.023630_ B.3091F-O6__  0.10797  

'0.00014769  ‘ 57  bSFTF-'OfT  0.00067483 

7*7731  0.0033705  1.6067 


CAL  .FUEL  AIR  RATIO  = 0.098679 


HEAS.  FUEL  AIR  RATIO  = 0.099874, 


DIFF  MEAS.C  CAL.  F/A  PERCENT  =-1.1960 


. CYL  TEMP  DEG.F 

CYL-l 

CYL-2 

CYL -3 

CYL-4 

* 

261. 98 

281. 01 

262.15 

280.39 

. EXT  GAS  TFMp  PEG. 

F FXT-i 
907.26 

FXT-2 
-454. 00 

•FXT-3 

-454.00 

EXT- 4 SEXT-1 

1093.1  804.55 

ENGINE  n L 

EDILT 

159.23 

S n ILT 
403. 27 

niL  P 
45.785 

MAVIFOLD  I'RESSURB  ; 

OYNC  COND. 

TO ROUE 
I- 3321 

RPM 

591.60 

CYL.  BACK  I-RESSIIRF 

. I NPUC  T IPN  AIR 

I A I RT 1 
^8.489 

lA  IRT2 
50.379 

TMRTl 

74.734 

TAIRT2 

44.808 

PRIFirE’  a'ir 

TFMP 

87.5B2 

DEI. TAP 
2 .9676 

noF3 
54  .114 

FLOW 

2368.3  . 

CEIL  TF*'P.  = 81. 

1U4 

HFA  fo 

Tjvip  = 87.905 

COni.tR  TEMP 

SEXT-2 

603.99 


NASA-LEW ’S 


PRELIMINARY  DATA 


04/22 /76 


CAODEI  I 


REC  04/22/75  19:11:45.754 


FAC  SFX15 


PGM  C003 


RDG  3591 


LFANOUT  PE-RUNS 

I 8 T 50  OEG  HUM  = 50  7 

3/4  T 3PFM 

MODE  = 2. 0000 

NO.  SCANS  = 5 

ENGINE  TIM  IMG  * 

25.000 

DEG.  BAROMETRIC  PRESSURE  = 29.000  .SATED 

HP.*  160.00 

HC 

RATIO*  2.1250 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOtl 

VAPOR  FLOW 

PRESS  TOTAL 

49.987 

29.007 

10.645 

89.148 

0.43103 

14.248 

COMB.  FUEL 

TEMP 

PRESS 

DENS ITY 

TURBO  FLOW 

FLOW  TRON 

FPIP 

83.638 

5.7204 

44.559 

10.221 

8.7139 

6.1635 

COOLING  AIR 

• TEMP 

unFL-HOOD 

DEL -HOOD 

FLOW 

REL-HUM 

OEW-PDINT 

60.024 

-0.026845 

0.82833 

0. 00000 

61.744 

37.390 

PEL-HUM 

1 

2 

HHMiniTY 

* H20  VAPOR 

CORRECTED  HP 

61.744 

54.279 

33.845 

0.77720 

1.3871!. 

FNG.  coin. 

F/A  DRY 

E/A  WFT 

ECU.  8 AT  10 

RPM-1 

RPM-2 

TORQUE 

BHP 

0. 097803 

0. 097332 

1.4: 97 

1199.2 

1198.9 

6.0923 

1.3910 

WET  CORRECTION 

FACTOR  = 0. 

85568  EXHAUST  MOLE.  WT 

. = 26.371 

EXHAUST  DENSITY  = 0.068282 

exhaust  Flow  . 6 

PART  PER 

MILLION  WET’ 

PER  CENT 

MFASURFO  CONC. 

HC  PPM 

NOX  PPM 

CD  DRY 

’C02  DRY 

02  DRY 

12193. 

12.763 

11.797 

9.0079 

0.35628 

C0P9ECTED  CONG. 

TO  WET  BASIS 

10.095 

7.7079 

0.30486 

EHISSinN  RATE 
EMISSION  MASS/MOOE 
EM  ISS  ION  ‘>A  SS/R  A"tE3“HF  ■ 

Mone  FMis./STO.  cyq.le  t 


HC  _ MOX  _ _C0  _ _ 

0.6304?  0.'0021R65'  ' 10.550 

0.11558  _ 0.D0340085_  l.9342_ 

"O. 00072235  2 .5  0=3  E-06  ■07012089" 

38.019  0.16702  28.783 


CAL.FUEl  AIR  RATIO  = 0.097752 


MEAS.  FUEL  AIR  RATIO  = 0.0R78D3 


DIFF  MEAS.G  CAL.  F/A  PERCENT  *-0.051437 


f-VL_TFMP  DEG.F_  • CYL-1 CYL-2  CY!  -3_  CVL-4  __  

' 328.55  349.33  '328733'  346.58 

■ext  GAS  TEm"p  IoEG.F  FXT-l  ~ 'f'vt-2  fxf^3~  F^xf-'^  " SEXT-1  "^EXT-2 


fWINE^XlL 

.1 133. 2 , 
FO  ILT 

" 161.93  ' 

-454. 00 

SO  ILT 
237.17 

-384.50 

DUP 

55.537 

1161.8  715.74  715,99 

man  I FOLD  PRESSURE  = 8.4551 

DYMO  COND. 

TORQUE 

PPM 

CYL.BACK  PRESSURE  = 28.957 

5. 5590 

1195.0 

INDUCTION  AIR 

TA  IPTl 

1A1RT2 

TA  UTl 

TAIRT2 

48. 535 

49.987 

147.97 

44.949 

OPIFICE  AIR 

TEMP 

DFLTAP 

ORFP 

FLOW 

88. 01 9 

2.0344 

55.233 

1981.1 

OFH.  TPyP.  = 82.168  HEATED  TE'^R  = £7.966  COOl  ER  TFMP  = 34.681 


NASA-LEWIS  PRELIM  IMABY 

DATA  04/22/75  CAODEII 

REC  04/22/75  19:12:06.485 

FAC  SEX15 

PGM 

C003 

RDG  3592 

LEANPUT  RF-RU^IS 

it  T 50  DEG  HUM  = 60  S 

3/4  T OPEN  MODE  = 6.0000 

ND.  SCANS  = 5 

FMGIHF  timing  = 

25.000 

DEG.  0AR.OMET3IC  PRESSURE  = 29.  COO  RATED  HP.  = 150.00 

HC 

RATIO-  2 

.1250 

• 

COMB.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

50.197 

' 29.'008 

19.541 

88.  676 

0.42840  14.249 

COMP.  FUEL 

TEMP 

83.699 

PRESS 

5.7165 

DFNSITY 

44.552 

TURBO  FLOW 
10.489 

FLOW  IRON  EPIP 

8.9139  6.1659 

CnflLlMG  AIR 

' TE  M P 

UDFL-HOOD  DEL-HOnn 

FLOW 

REL-HUM  DEW-POINT 

60.033 

-0.049540 

0.87565 

0.00000 

61.216  37.370 

R EL- HUM 

1 

61 .216 

2 

35.912 

HUMIDITY  % H20  VAPOR 

33.817  0.77656 

CORRECTED  HP 
1.32BB 

ENG.  CE’  0. 

F/A  DRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

RPM-2  TORQUE 

RHP 

0. 10052 

0.  10004  “ 

1.5003 

1197.4 

1198.6  5.8422 

1.3319 

WET  CORRECTION 

FACTP'R  = 0. 

86776  EXHAUST  MOLE.  WT. 

= 26.192 

EXHAJSr  DENSITY  = 0.067816 

EXHAUST 

FLOW 

ratIT' 

* 1445.4 

^^EAsyRED.co'^^:^: 

COPRECTEn  CCNC. 

PART  PER 
H*  PPM 

million  wet 

N OX  PPM. 

CO  DRY 

PER  CENT 
C02  DRY 

02  DRY 

§ 

12387.  12.519 

TP  WET  RAStS 

11.579 

10.048 

9.0357 

7.8408 

0.41316 

0.35852 

HC 

NQX 

cn 

EHISSION  RATE 
FM I SSI  ON  MA  SS/MODE 
FHlSSinV  ■^MASS/PATFO  HP 
MnnP  F MIS. /STD.  CYCLF  Y 

0.64275 
0. 032138 

0..00  2f533’ 
O.JOO 10766 
55-  6.72P0F-bf 

0.344860 

10.543 

0.52716 

“ 6.ooo2b6( 

10.57? 

0.0032  94  7 
7.8446 

GAI  -FtlFI  AIR  PATin  = 0.09T136  PEAS. 

FlJFL  AlR  RATIO 

= 0.10052 

DIFF  MEAS.C  CAL.  F/A 

PERCENT 

*-3.3679 

CYL  TFMP  DEG.F 

CYL-l 

CYL-2 

CYL- 3 

CYL -4 

318.25 

" 338.  50 

318.21 

338.40 

EXT  GAS  TEMP  OEG.F  EXT-l 
891.03 

EXT-2 
-454.  00 

EXT-3 

-454.00 

EXT-4 

619.18 

SFXT-1  SEXT-2 

696,65  696.09 

ENr.TNF  OIL 


EniLT 
16?, 07 


STILT 
>3.  A89 


niLP 
55. 766 


MANIFni.  0 P^eSSUR'"  = 8.A795 


nvwn  cPiiQ. 


TOPOUE 

8.3960 


RPM 

1201.8 


CYL.BACK  PRESSURE  = 29.136 


InnuCTTPN  AIR 


I A I RT 1 
4P. 681 


I AIPT2 
53. 197 


TAIRTl 

56.054 


TAIPT2 

44.972 


nPIFlC'^  AIR 
FFLL  TPf'P.  = 82.3  45 


TE*'P 

88.045 


PELT AP 
1.  0288 


PRFP 

55.187 


FLOW 

1423,5 


HP  AT  FP  TP‘«P  = 87.978 


COi'LFR  TEMP 


PGM  C003 


NASA-LEWIS 


p R FLtMIMARY  DATA 


04/22/76 


CADPEI I 


REC  0^/??/76  19il6i28.721 


FAC  SEXl*i 


RDG  3593 


L EANOUT  RE-RUNS  T c T 50  PEG  HUM  = 60  ^ 3/4  T OPEN MrDE  = 7-«M2g- 


NO.  SCANS  = 5 


ENG  IMF  fTNlNG_=  _25,.DOO_ 


BARn«ET^  1C  PRESSURE  = 29.0C0.__ _R^TEp__Hf_. 


HC  RAT10=  2. 


CriPR.  AIR 


COMB.  FUEL 


cant  IMG.  ft  i.B. 


PEL-HU“ 


TE’-'.P 
■5;“.  6 64' 

Tei”p' 

_B_4  .B49 

temp 

60.736 


53  .100 


PRESS 

'23.SE97 

"press 

5.7378 


CFM 

13.230  ' 

density' 

44.522. 


DRY  FLOW  VAPOR  FLOW  PRESS  TOT AL_ 

6070'i'1  " ' “0. 29068  14.  242* 

TURBO  ELn‘F'"FC?'^fRnN  FPIP 

7.5054  6.1206  6.1629 


ijOFL-Honn  _ DFL-Hnnn_ 
-0.036532  " 0.85601 


FLOW  _ 

o.obo’oo 


rfl-hun 

'58.100 


dew-point 

'3  7. 425 


2 

43.378 


HU*'ni  TY 
33.906 


1.  Et2n  VAPOR  CORRECTED  HP 
0.77861  0.20982 


E/A  DRY  F/A  WET. FOU.  RftTI_0 — RPMrl_._ 

0T1OI99  6.10150  1.5223  598.98 


RPf-2 
■(602  . 52 


TOPOUE 

1.8419 


RHP 

0.21006 


WET  CORRECTION  FACTOR  = 0.  89197  EXHAUST  m'oLE.  WT.  - 26.097 


----pXHAUSrDENSITY  EXHAUST  FLOW  RATE  » 983'. Off' 


PART  PER  MILLION  WET 
MEASURED  CONC.  _ HC  PPM..  . PPM  ^ 

' ■ ■ 36P24.  4.2994 

C naoPCTFO  CDNC.  TP  WET  ,_aAS  1_S 


Cn  DRY 
10.061 
8.9741 


PER  CENT 
C02  DRY 
■ 7.0733  ■ ■ 
6.3092 


02  DRY 
3.' 5863' 
3.19  88 


r uTccf  n>,  "'rate 1.3031 ' 0^30050294  6.4045 

FMTSS  inM  MA^S/MODE  0.  02171  8 . _ 8.3ji23ErO|....  0.1067^  — 

EMISSION  "'mASS/RATED  HP  ^ 0.00013574  “2/  

M pp  r F M IS.  / ST 0._C,YC  LE„  T 7 .1440 0.30-4926 1 .,5 9 84. 

'luiRiB  MR  K.T.rn -.0.0,a3.»,  -EAS.  WE  . E A „ 0,.-  0. loi»a . „S1M 


CYC  TEMP  DEG.F  CYL-l 
• " 265.50 

'F XT  g'a  s te mp  deg. F E xf-1 
1295.7 


engine  OIL 


OYNO  COMD. 


INDUCTION  AIR., 


’hr  IF  ICE  AIR 


EDICT 

163.72 

“rnpoiTe" 

7.5536 

1 AIRTl 
49.841 

' T5  MP 

88. 666 


CYL-2 
285. 26 

Text -7 

-454. QG 

SOU  T 
276. 69 

"'ppm 
594. 96 

I A I f T2 
51.664 

deutap" 

2.9687 


CY1.-3 

261.93 

TxT-3" 

-454.00 

01  LP 
45.361 


TAIRTl 
182. 10 

"n'RFP 

55.197 


CYL-4 

282.93 

''ext-T  ’ 

1 01  8.1 


SEXT-1 

648.49 


SEXT-2 

647.55 


CELl  TEMP.  = 8 2.3C-? 


HEATF°  TE''P  = 87  .916 


MANIFnCO  PRESSUR.E  =_V2*A79 
'cyl".  pTcx"ppessuRf'^28".T^^ 


TAIRT? 

44.959 

■“rcnw  — 

7366.4  _ ^ . 

CnnCRR  TEMP  = 34.271 


!ixmn|b  tooA  alo 

SI  apv4  TyNion]|o 


N4SA-LEWIS  PBcUrMINApy  PAtA 


04/22/76 


CADOet  I 


04/22/76  19:16546. 278 


FAC  SEX15 


PGM  C003 


RDG  3594 


LEAMCUT  P F-BUNS  1ST  50  PEG  HUM  = 60  7 3/4  T OPEN  WOOF  = 7.000p _ 
ENGINE  TlrtiMG  * 25.000  BftF-n ME T 7 I C PRESSURE 


NO.  SCANS  = 5 


<ATED  HP.=  160.00 


HC  RATIO*  2.1250 


'CPMR.  JVIR 

TEMP 

51.846 

OPESS 

29.o61 

CFM 

13'.'3b3 

OP'  FLOW 
60  139 

VAPOR  FLOW 
0.29211 

PRESS  TPTAL 



14. 247 

CPMP.  FUEL 

TFMp 

PRESS 

DENSITY 

- RBO  FLOW 

FLOW  TRON 

FPIP 

fts 

5.7387 

44.515 

/.5574 

6.1536 

(!>•  1 7 lt> 







T*=Mp 

UOEl -HOOD 

OEL-HDOn 

FLOW 

PEL-HUM 

DEW-PPtNT 

60.781" 

■ -3.03  5148 

0.84134 

0.00000 

57.  700 

37.  420 

PEL -HUM 


FNG.  COMO. 


I 

57  .700  _ 

F/A  ORY^ 
'0.10198 


r-/A  WFT 
'b.  10  149 


HU'^IoTtY  ¥ H2H  VAPOU  CfipPECTEO  HP 
33.338  C. 77818  0.86433 


FOU.  RATIO__RPM-l RPH-2  TOROUE 

1.5221'  ' 601.14  602.76  7.5591 


BHP 


WET;  rORPECTinN  FACT'oP  = 0.89095 


FXHAUSf  MOLE.  WT.  S 26.097 


0.  86  521 

F X H AUS f~D fe>j‘s' IT Y~=  0.06 T >'7 2 EXHAUST  FLOW  BAt^ 8 S'; 3 '6 


PART  PFR  MILLION  WFT 
HC  PPM  NOX  PPM 

37402 . ' ' 4.3369 

CnpRFCTFD  CONC.  TP  WFJ_  BASIJ. 


measured  CpMC. 


CO  ORY 
10.12?" 
9.0102. 

NOX 


PER  CENT 
CP2  ORY 
7.0972  ■ ' 
_6.3233  

CO 


P2  PRY 
"3.6157 
3.2214 


FHISSI9H  RATE 

FF'iSStPN  M4SS/Mf>pE 

FMISSIPN  "mASS/PATFP  HP 
MPOE  FMIS./STP.  CYCLE„X_ 


HC  . , ....  

1.3271  0.30051003  6.4710 

0.02  2119  8. 5 004E-p6  0. 107  8^ 

*0 .000  1382*4 5.31?aF-"0fl  0.  000674C6 

7,2  7 59  O.OC354_1_0 J;*6049 


CAL .FUEL . AIP  RATin  = 0.098550 

MEAS 

.FUEL  AIR  RATIO 

=0.10198 

DIFR 

CYL  TfMP  PEG.F 

• CYL-1  , 

257  .03 

CYL-2 

277.04 

CYL- 3 
*252. ‘41 

CYL-4 
272. 80 

- — 

EXT  GAS  TEMP  DEC 

.F  EXT-1 
731.02 

Exr-2 

-454.00 

EXT- 3 

__  -454.0c 

EXT-4 
389. 92  _ 

iibX  1 —1 

637.47 

■ .ENGINE  PIL 

EPILT 

163.09 

SPILT 

-79.520 

PTLP 

45.529 

MANIFOLD 

PRESSURE 

DYNP  COND. 

TOPOUF 
4..  1404 

. P PM 
593.76 

CYL. BACK 

'’RFSSD'RE 

INPUrTlPN  AIP> 

lA IRTl 
49.987 

I AT  R T2 
51.846 

TAIRTI 

73.678 

TAIRT2 

45.146 

0 1 F F ME  A S.  AL.  F/A  PERCENT  =-3.3663 


SEXT-2 
636. 4% 


OP.IFICF  AIR 
r=lL  T?MP.  = 


TPMp 

83.762 


DFLTAP 
2. 056R 


PREP 
53. 195 


FLOW 

1990.0 


8?.  2 75 


mfaTE»  TF‘-'P  = 87.937 


CPni  FT  TEMP  = 34.253 


I 


NASA-LgHIS  PRPLIMINARY  OATA 0<*/Z2nb  CAPnETl REC  0\/22/7b  19;53t56.l»3 

LEAAnUT  PE-gJNS  I £ r 50  PEG  HUM  = 60  ? 1 17?  T nppN  flOnE  - 7.0(100  . NO.  SCANS  = 5 

_EN  G U'E  T I 1\'3  = 25.000  J)EG; BAROMETRIC  PRES  SURE  = 29.000  RATED  HP.»  160.00 

COMB.  AIR  TEMP  PRESS  CFV  DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 


fa:  SEX15 


PGM  C003 


RDG  3605 


H:  RATI0=  2.1250 


Cn“P.  FUFL 


COPLING  AIR 


PEL-HUM 


FNG.  Ca.o. 


TFMP 

49.859 

Temp 
82. 812 

TFMP 

59.473' 


,62.369 . 

F/A  DRY 
'6. 10509 


PRESS 

28.999 

preTs 

5.7225 


CF'i 

14.242 

DENSITY 

4^.575 


DRY  FLOW  _ VAPOR  FLOW  _PRESS  TOT^AI^ 
'64,672  ' ^ 0.31445  14;24if  ' 


TURBO  FLEW  FLOW  TRON  F PI  P 

8.295A  6.7957  6.1629 


JDEI.-H30D  OEL-HODC) 
'-0.0'f59^2  0.8S570' 


FLOJ|( 

"O. 00  000 


PFL-HUM 
62.369 ' 


DEW-POINT 

37.525 


2 

39.!»90 

F/A  KFT 
0.10A57 


HUMIDITY 

3A.D36 


Z H20  VAPCR  CORRECTED  HP 
0.78157  0.19205 


FQU.  RATI_n RPM-1  _ __RPM-2 

T.5i33"  592.'0'2  ' 59A.A2 


jgROUE_ 

1.7085 


BHP 

0.  19259 


CnRPFCTION  FACTUP  = 0.09356 


FXHAUST  MDL‘=.  WT.  = 25.902 


PART  PER  MILLinri  WET 


wEAS'llRcp  CONC.  HC  PRM 

“'*'"‘  46  83  2. 

COPPECTED  CDMC.  TD  WFT  PASTS 


VOX  PPM 
4.3894 


CD  DRY 
'ID.D73 
9.  0005 


PER  CENT 
C02  DRY  _ 
6.3614 
5.6843 


exhaust  DENSITY  = 0.067067 


02  DRY 
4.1522 
3.7102 


exhAust  flow  rate  * 1 0? 073 


FMlSSinM  rate 

FM ISP  I ON  MASS /MOPE 
F M!  SSI  ON  MASS/ RA T ED  HP 


HC  __  NO/  _ _ CO 

1.7995  ““  0.0005‘590fi  6.9937 

0.029991  __  9.X1.77F-06 0.  1165/  _ 

O.OOOISYaS  “5.3  236E-OH  "0.0007285r 


■ 

prPF  FMis./STD. 

CYCLE  M 

9. 8656 

0. 0038824 

1.7345 

CAL.^FUFL  AIR  PATip  =_  0.10303_ 

MFAS 

.FUFL  AIR  RATIO 

=0.10508 

piFF 

f:  ■ ■ -« 

_ CYL  TEMP  PEG.F 

CYL-1 

261.54 

CYL-2 

233.61 

CYL-3 

262.10 

CYL-4 

283.56 

- — - 

I 

EXT  CAS  TEMP  DEG.F  EXT-l 
549.20 

EXT-2 

-454.00 

■ EXT-3 
499. 3D 

FXT-4 

593.27 

SFXT-1 
667. 92 

FNGTNE  OIL 

EDiLT 

SDILT 

DIL> 

MANIFOLD 

PRESSURE 

. 

16C.86 

5.7917 

4*5  • 5 89 

: 

PYNT  COf'D. 

TDROUE 
ID. 268 

RPM 

506,32 

CYL.BACK 

PIvESSURE 

IMPUCTIQN  AIR 

lA  TPTl 

IAIRT2 

TAIRTl  TAIRT2 

49 .124 

49.859 

80.180 

44.477 

! „ : 

ORirirF  AIR 

TCvip 

87  .4  51 

DEL Tap 
1 .9766 

ORFp 

55^56 

FLOW 

1955.3 

CELL  TFmp„  = 81 

, 42  1 

H5ATFP 

TF>'P  = 87.702 

CDDLIR  TEMP  = 

DIFF  M£AS.e  CAL.  F/A  PERCENT  =-1.9468 


SEXT-2 

667.19 


B 


>iASA-LEWTS  PRELTWIRARY  DATA „0V/22j^6 _CAO!?f_LL 


REC  3A/22/T6  19t  59t  55»78A^ 


PGM  C003 


RDG  3607 


LEANHUT  P F-BUMS  t'c  T 60  ncr.  HUM  = 60  i;  1 1/2  T PPEK'  M ODE  = 1.00 3C_ 


NO.  SCANS  = 5 


ENEI'iE  TIMING  = 25.000 


DARPMETR  ir.  PRESSURE  = 29.000 RATED  HP  .=  160.00 


h:  ratio*  2. 


cn^'P.  AIR 


TEMP 

5l.‘7l'9 


PRESS 
29.  (705 


CF« 

15.067 


DRY  FLOrl 
60.3'96  ' ■ 


VAPOR  =LOW  PRESS  TyA!^ 
0^33261  "‘lA.RAR’ 


COVE.  FUEL 


TEMP 

03.963 


PRESS 

5.7090 


DENSITY  TURBO  FLO*I  FLOW  TRON  FPIP 
AA.5A5  3.9505  ..2_*1557^  


rrntiNG  air 


TFNP 

59.437 


UDEL-HODD  OFI.-HnOD 
-0.053137""  0.83  9??."" 


FLOW 

"O.ODOOO'" 


RFL-HUN 

‘58.235 


DfcW-5DlNT_ 
■ 37.535  ■ ' 


REL-HU^< 


58.235 


40.156 


HUM'fDitY  T H2T  VAPOR  CORRFCTSO  UP 
34.041  0.78170  0. 48^60 


ENG.  COND. 


F/A  DPY 
"O. 10462“ 


F/A  WET 
"O.  1041?" 


EQU.  PATIO_  _RP3-1 T.RP.°':’*L 

“1.5615  ~ 620.15  624.12  4.1421 


_BHP 
o'.  48  9'fO 


WEt’"CO‘’PFCTIOII  FACTHP  = 0.90005 


E^HAUTT"«0O-'."n5Tr“^'2 5^  5 XH A UST  0 E N S I TY  = C.  067141  EXHAUST  FLOW  RATE  = nSiT.": 


P AP  T P F“  “n  I LL I ON  ' WE  f 

mfIasuped  CONC.  HC  ppm  vox  ppm 

'"  ‘■'“■■■"■""".41  660.  4.6505 

CDBRFCTFO  COMF.:  TO  WET  PASTS  


eo  TRY 
9:54 75 
8.  59  32 


"per"  r ENT 
CnZ  DRY 
‘6  .7363’  *“ 
6.0629 


02  TRY 
“3. 8 004' 
3.4205 


■"FMISSinN  RATE 
FNISSIOM  .MASS/MOnE 
" £ M,1  S S 1 “”M ass / P a T E 3 HP 

moG.E  F’MS./Srn.  CYCLE  Z 


HC 

L.6988 

0.028313 


MOX  CP 

‘ 0.'o6o'6254'7  7 .05  if 


1.0425E-05_  0.  11752  


0.00017'696  ‘6.5153F-b8’  0.00073449 


9.3136 


0.  0043436 1.7408 


CAL.  FUa,Al3.£ATin^  0,09994? NFAS.  FUEL.  AT  R _R  AT  1 0.  = 0 . 1046  2 01  FF_MEAS.t.C_i  AL^M 


CYL  TEMP  DFG.F  • CYL-1 
" ' 217.94 


CYL-2 
245. 10 


CYl  - 3 
221.40 


CYL- 4 
'234.01 


FXT  GAS  TEMP  DEG.F"FXT-i 
1354.3 


'FXT- 2 
-454.00 


. FxfC*:, 
234.33 


"EXt-4 
1022  .5 


SFXT-r 

582.99 


SEXT-2 

582.52 


FNGIME  OIL 


EOILT 

150.22 


SO  ILT 
323.03 


ORP 

47.165 


MANIFOLD  PFESSUPF  = 12-'^fi5 


OYA'n  coNO. 


'TnonuF' 

4.8317 


POM 

515.90 


'CYL.PACK  "■•'FESSUR'E  = 29.025 


INDUCT  IDM  AIR 


lA  IPTl 
49  .941 


1 A10T2 
51 .719 


TA  n T I 
151.00 


TA  I 0 T2 
44.757 


rpTFfCE”AlR 


"temp" 

83.421 


teCTAp' 

2.048C 


"iORFo 
55.1 74 


“r'Lb'w 

1986.6 


CP:U  TFmp. 


82. 169 


ATFP  TF"P  = P7.  532 


rnn-_FP  TEMP  = 34.016 


»'ASA-LEWIS  preliminary  DATA  _ 
LFAMQIJT  RE-RIJ^'S  ! f.  T 50  PEG  HUM 

___  FMG IMF  T I *1 IVG  = 25.000 „DE 3 . 

CD”B.  AIR 


04/22/76 


CADOEI  I 


REC  £4/22/76  20? OQi 17.604 


FAC  SEX15 


PGM  C003 


RDG  3608 


60  y 1 1/2  T nPFN  MHPF  = l.OOC-0 


NO.  SCANS  = 5 


PARQMETRIC  PRES SUPE  = 29.L-00 


TEMP:  __ 

51.819 


PRESS 

2fl.949 


CFM 

15,T04 


DRY  FLni< 
68.545"’ 


R ATED  HP.-  160.00 

VAPOR  FLOW  PRESS  TOTA^ 
0.33317  I4.2‘47 


HC  RATIO*  2.1250 


COMP..  FUEL 

TEMP 

84.024 

PRESS 

5.7126 

DENS  ITY 
44.543 

TURBO  FLOi 
3.9520 

FLOW  IRON 
7.0117 

FPI? 

5.1527 

CnPLING  AIR 

TEM'P 

UDEL-HOCD 

DEl-HCnD 

FLOW 

"0.00006“  ' 

R El -HUM 
"'57.986 

DEW-PniNT_ 

59.391 

-0.027953 

0.  85  048 

REL-HUM 

1 

57.986 

2 

32.331 

HUM IDITY 
34.024  

r H20  VAPOF 
0.78130 

CPPPECTED  H’ 
0.42850 

ENG.  CON.'. 

F/A  DRY 

F/A  WFT 

FDU.  RATIO 

RP.M-1 

RPM-2 

JDROUE 

0.10229 

0. loieo 

1.5268 

599.28 

600-42 

3 . C 53  1 

_PHP 
0.4'2  889' 


WFT  CORPECTION  factor' = 0.89173 


'exhaust  MOLE . WT.  = 26.077 


exhaust  DENSITY  = 0.067520  EXHAUST  FLOW  RATE  * ll2470 


- ■■  P4R‘T  per  million  V'FT  PFR  cfnt 

measured  CONC.  HC  PPM  NOX  PPM CO  DRV ^Cr>2  DRY 02  DRY 

, ~ 44150. * 4.4304  " 9.5899  6.6161  4.0820 

CPP°ECTFD  cove.  TO  W FT  BaS  IS 8 • 551 7 ,5j_? .?98_ 


SI 


"EiMISSi'PN  RATE 
EMI  SSI  nil  .MASs/McnF 
"emission  mass/rated  HP 

f,,pnp  F*‘IS./STD.  CYCLE  H 


■"’E  _ 

■■■  1.7815 
0.029691 
■^?'  0.  0001  8557 
9.7668  


NOX  CO  

■ 0.000  SPT'sf  6.9781 

9 .3762E-06  0.11630  _ 

■ ■6.l  7'26F-08  " 0. 00072188 

C. 3041151  1.7307 


CAL  .FyEL_AIR_JiAnr_’^_P_.,l^  KEAS...FyEL  air  RATI_n_=__0. 10229 ,_Dlf  gJiMS  ♦ ^ C^L..E/A_  PERCENT  *-l_.7_762_ 

C-YL  TEMP  nEG.F 


CYL-1 

'212.36 


CYL-2 

240.24" 


CYI  -3 
215.50' 


CYL-4 

220.49 


CFtL  TEMP,  i P2.134 


H^atFR  TEMP  = P7.660 


:001EP  TEMP  = 34.007 


. EXT  GAS  TEMP  CEO.F  FXT-1 

R77.P1 

FXT-2 
-454. GO 

FXT-  3 
207.01 

EXT- 4 
451 .03 

SEXT-l 

571.15 

SEXT-2 

570.54 

- 

Fn  II  T 

<; n II  T 

niLo 

MANIFOLD 

PRESSURE 

12. 945 



“"'149.63 

" -17. 305  ' 

4 7. 01 3"' 

Wfi  ^ 

..  DYNO  COND. 

TPRQUE 

ROM 

CYL.BACK 

PRESSURE  * 

29.016 

0.4824 

595.02 

G ^ 

r:MnnrT  thm  ATP 

IAI»5Tl 

! A I P T2 

TA IRTl 

TAl^T2 

> > 

50.069" 

51.81°" 

" 65.184"' 

44.P35' 

S-j- 

nPIFtCF  AIR 

TFMP 

DFLTAP 

0RF5 

FLOW 

JUS  U2 

_ _ 88.465___, 

U026?  _ 

_55 .247 

1421  ;2_, 



- 

NASA-LEWIS  PRELIMINARY  DATA 


04/22/76  CAPnEII 


REC  04/22/76  20:03:38.322 


FAC  SEX  15 


PGM  C003 


RDG  3609 


I FAA'PUT  RE-RUMS  I C T 50  DEG  HUM  = 60  T I 1/2  T OPEN  MODE  = 2.0000  ■ NO.  SCANS  = 5 


EriGIf'E  TIMIVG  = 25.000 


RAPDMETRIC  PRESSURE  = 29.000 


RATED  HP.=  160.00 


HC  RATIO*  2.1250 


CPMB.  AIR 


CCMR.  FUEL 


CnPLING  AIR 


REL-HU« 


E^'G.  CP'D, 


TFMP 

51.127 


PRESS  CFM  _ DRV  FLOnl  VAPDR  FLOW  PRESS  TnjAL_ 

29.000  20.714'  94.124  0.45483  14.245 


PRESS  DENSITY  TURBO  FLOW  FLOW  TRON  FPIP 

64.200 5.7045 ‘'I't*  5 3?  ._.‘^»3939  

jenp  __  UDEL-HOnn  OEL-HPOO  _ FLOW  REL-HUM OEH-POIt^ 

'60.628  -0.045388 0.64605  " ' 0.00000  59.139  37.370 


59. 139 


42.928 


"HUMintrY  x'h^g'vapop  corrected  hp 

33.826  0.77675  0.83789 


F/A  DRY  F/A  WET  EOll.  RATIO  RPM-1 

“d.-bPO'BOA  0.  099324  1.4396  “ 1196.2 


_RP‘'-2  _ 
U96".6 


_TnRQUE_ 
3. '6  83  7 


BHP_ 

0.839(51 


WFT  CORRECTION  FACTOR  = 0.85918 


EXHAUST  MOLE.  WT.  = 26.238 


~ PER  M'iLLinN  W=f  PER  PFNT 

mFASURED  GONC.  HC  PP^  NOX  PPM  CO  DRY CP2  ORY_ 

. '14387.  lOl  021*'  ' " 12.001  8.6679 

CnRRECTFD  COMC.  TD  WET  BASIS  _ 10.311  __7,4^72 


TxhAUST  DENSITY  = 0.067938  EXHAUST  FLOW  RAt 


n?  DRY  _ 
0.47339 
0.40672 


l530.f 


"F«ISSI09  rate 
EMISSION  MASS/MPDF 
'emission  '".Ma'SS/RATED 'hp 
MPDE  EMIS./STD.  CYCLE  ^ 


MC  _ NpX  cn  

"0.79047  "'  ■ OiOOVoaTO  ' l'l'.456 

0.14492  _ 0.20333458  2.1002 

■0.00090574'  ' 2.39L2F-06"  0.013125" 

47.671  0.13941  31.253 


CAL  .EUE!.._  a IR  RATJP  = 0.099512  PEAS.  FUEL  AI  R PAT  ID  = 0 .0998  J4 DIFF  MEAS.E  CAL.  F/A  PERCENT  =-0.29204 


fYL  TE«P  DEG.F 


CYL-1 

306.67 


EXT  GAS  TEMP  DEG.F  EXT-1 
1318.2 


CYL-2 
325. 76" 

■~Exf^r~ 

-454. 00 


CYl  -3 
309.59 


EXT- 3 
119.66 


CYL-4 

'327.10 

'F"xf-"4'~ 

859.25 


sexT-1 

709.75 


SEXT-2 

709.41 


eInginE  pil 


DYND  CONO. 


EOILT 
155.67 ■ 

"tp"roO‘e~ 

4.  442  0 


SOILT 

'328.57' 

"r'pm 

1181.9 


011“ 

'56.510" 


MA'ilFOLO  PRESSURE  = 8.7247 


CYL."  BACK  PRF’SSURF  = 2 9.042 


IfTllCT  IPN  AIR 


1\  IPTl 
49.658' 


lA  IPT? 
51.127" 


TAIITI 

155.62 


TAIRT2 
■ 44.177 


pffirlrE  AiP 


T F M P 
86. 867 


DELTAP 

3.9651 


PREP 

55.116 


FLOW 

2727.2 


r SI  L X F’'P . 


HFATFp  temp  = 


:anL£R  TEMP  =!  33.788 


87.612 


mstv 


K'ASa-LEWlS 


OPELIHI^IARY  DATA 


RFC  22/76  20:03;59«»83 


FAC  SEX15 


P5R  C003 


1. E A *,'0 U T RE-RUA'S  1 C T 50  DEG  HUM  = 60  g 1 1/2  T OPEN  MnpE  = 6.0 00^ NO,  SCANS  = 5 


FNCINE  TIMIMG  = 25.000 


BARQYgTTlC  PPESSURE  = 29.000 


RATED  HP.=  160.00 


HC  RATIO*  2.1250 


CO^*R.  AIR 


TF  ^^P 
■"51.245 


PRESS 
2 8. ''9  9 6 


CFM 

■ 2173  89 


_DRY  JFLnw 
97.160 


_vap:^r  flow  press  total 

0.46918  " 14. "2  44 


cnve.  FUEL 


temp 

84.305 


press 

5.7042 


DEWS  ITY 
44.536 


TURBO  FLO^'  FLOW  TROM  FPIP 

10.979  9.4719  6.159^ 


COOLIN'G  AIR 


TFMP 

6 0.71^' 


_ UDEL-HOOD  OEi  -HOOD^ 
-0.013284  ■ ■ 0.92216 


FLCW 

'O. 00000* 


REL-HUM 

‘58.833' 


DEW-PDINT 

"37.350 


REL-HUM 


58.833 


2 

48.607 


HUMIDITY 

33.803 


Z H20  VAPOP  CnP.RfCTED  HP 
0.77622  1.0680 


_F/A  DPY_ 
0. 097488 


F/A  WET  __ 
0.097019 


FOU.  RATIO  RPM-1  PPM-2 

■V.'4550  iT96.9"  1198.8  4.6921 


BHP 

1.0693 


liTT  0 RRFC  T 1 OHT^  TP  0 ."bT^W  26.‘392  exhaust  density  = 0.068336  EXHAUST  FLOW  RATE  * lTF7< 


‘ " PAPf  PEP  'million  wet  PFR  CENT 

mEASURFP  CONC..  HC  PPM  NOX  PPM  C3  DRY C02  DRY _P2  DRY 

'14336.'  ‘‘9.  8980  12.058  8.7367  0.43916 

CPPRECTED  CONC.  TO  W FT  BASIS W i 2 47 7.42 5; AI? 21_ 


EM  ISS' ION  PATE 
EMISSION  MASS/MOOE 
"fmiss low"  mass/pated  ho 
NODE  FMIS./ STO.  CYCLE  * 


HC  MQX  J.n  

'0.80663 0.0018460  ' 11.660 

0.040332__  9.2301E-05 0.58299  _ 

'G'.00b252'07**'  5.7688F-07  0.0036437 

13.2  67 0.338459 8.  6754 


_ CAL. FUEL  AIR  ratio  - 0.  099611.  . NEA  5.  FUEL  AIR  RATI0_=  0.097438 Ql  FF_1E_A1.C 


cyL  temp  deg. F 


CYL-l 
298. 03 


CYL-2 
317. 23 


CYI.-3 

301.33 


JpYL-4 

320.13 


EXT  GAS  TEMP  DEG.F  FXf-1 
,1039.3 


EXT -2 
-454. 00 


"XT- 3 
-.0.180 


E XT-  4 
279  .8  3 


SFXT-1 

694.25 


SEXT-2 

693.22 


ENGINE  OIL 


ED  ILT 
155.60' 


St)  ILT 
■-3  3.9??' 


nlLP 

■567534' 


MANIFOLD  PRESSURE  = 8.7109 


DYNO  COMO. 


TOR DUE 
10.031 


RDM 

1197.1 


CYL'.'RACK  FR'ESSUPE  = 29.147 


INOUGTIOM  AIP 


lA IDTl 
49.7?2‘ 


IAIRT2 

51.245' 


TAIRTI 

60.198 


TA1RT2 
' 44.2  76 


'n'pfprc'E  a'ir" 


“temp  ' : 

88.989 


"nPLTA'p' 

2.0177 


•n'RF'p" 

55.176 


Flow 

1971.7 


OFLL  TFMO^  = 83.848 


H8AtF-8  TpMp  = 


COOLER  TEMD  = 33.733 


87.432 


NAS4-L FWiS 


PRFL  ivi  IMARY  DATA  04/ 22 /76 : A DDE  I I " EO 


FAC  SEX  15 


PG'1  C003  RDG  3611 


1 

n 


LEAMPUT  RF--RDMS  I E T 5 g_£EG  HUP  = 80  % 11  /2__L_CLgS_!*00E  = 

DEG. 


ND.  SEANS  = 5 


_F  NO  I N F T I M I NO  f__2  5.000 
COMP.  AIR 


BARQ«'=TMO  pressure  = 25.000 


TEMP 

52 .8A7 


PRESS 
29  .997 


CFM 

‘lb.7  6‘0 


DRY  FLOW 
48. 657'  ' 


rated  HP. = 160.00 

PRESS  1 
14.245' 


HC  RAT!0=  2.1250 


VAPOR  FLOi<  _ PRESS  TOTAL 
"6.31427 


CO*^P.  FUFL 
COOLING  AIR 


TF  NP 
85.551 _ 

TEMP 
59 .545 


PRESS 

5.8347 


UOEl-HOOq 
-0.039853  ’ 


DENSITY 
44.503 

OEl  -HnoP_ 
■ 0.99  2 58 


TURBO  FLOW  FLOW  TRON  FPIP 

3.9485  3.1263 6.188^ 


FLOW 

*0. 00000 


REL-HUM 

'73.991 


nEw-PoiN_L 

44.795 


PEL-HUN 
ENG.  COND. 


73.991 


2 

65.352 


HU'mriTY 

45.212 


* H20  v'aPOR  COPPE'CTED  HP 
1.0382  0.22716 


J 


J 


F/A  DRY  F/A  WFT  EQU.  RATJD PP^'"",^  -- 

'0.064252""“ 0.063839'  '■o.95  89R'  " 592.50 


RpM-2 

"595.34' 


TORQUE 

'2.0085' 


BHP 


0.22659 


WET  CORRECTION  FACTOR  = 0.87284 
HFASURED  C0NC.„ 


"fXHAUST  MOL'f.  WT.  = 28.794 


■ "“m/USrOFNSlTY  = EXHAUST  FLOW  KAlS  » ■p98rr'q' 


PART  PFR  RILLION  WFT 
PPM  NOX  PPM 

15198.  31.753 

CPRRFCTFD  CPNC.  TP  WET  BASIS 


CO  DRY 
1.0103 
C. 8.8181 


PFR  CFm't 
COP  DRY 
12.730' 
11.112 


n?:  D=  Y 
'4.7519 
4.  1476 


>4 

■VJ 


o 

o 

— Q 


NASA-L EH  IS 


PP FL IM  IN ARY  DATA 


CAonFi I 


JFC  nA/??/T6  20829:03.578 


FAC  SFX15 


PGM  C033 


ROG  3613 


LEAMHUT  PE-RUNS  T £ T 50  DEG  HL'm  = 80  % 1 jL/j_J_C.L^S_ WOF  «=  ?.0C 00__ 
ENGINE  TIMING  * ?L>QOO-  BA ROMEmL-PgjS 


NO.  SCANS  =»  5 


COMR.  AIR 


TEMP 

52.6?9 


PRESS 

23.997 


CFM  _ 

16.374 


nPY  FLiTW_ 
72.697' 


^ ftTED  HP.^  160.00 

VAPOR  FLOW  PRESS  TOTAL 
0.46765  14.245 


HC  RATIO*  2.1250 


COMR.  FUEL 


TEMP 

85.121 


P^ESS 

5.7936 


COOL  IMG  Al^ 


TF’*P 

"63.087 


IIDEL-HnOD 
"-3. 02 7676  ■■ 


OENSITY 

44._5_15__. 

DEL-Hn30_ 

0.90998 


TURBO  FLOW  FLOW  TRON 
7.0979  5.6976  


FPIP 
6. 1746 


FLOW 
"O. 00000 


PFL-HUM 

"74.290 


OEW-PniNT^ 
■44.‘690  " 


P EL-HUM 


.290 


FNG.  r,Oi-f>. 


F/A  DRY 


2 

45.521 
F/A  WET 


HUMIOITY  * H20  VAPOR  CORRECTED  HP 
45.330  . 1.0340  


0.378374  "3.077R73  1.1698 


FOU.  RATIO RPM-1 

1203.7 


RPM-2 

1204*6 


TORQUE 


BMP 


4.4'588  1.0219 

WTSpfmw-ranimi765».-  — fTOsrwfrr>  . o.6>.».o 


■>ARf"'PFR"'MILLION  WFT 

HC  PPM  MOX  PPM  EO  3RY_ 

3085  .3  ’*’  54.657  6,2324 

COPFECTFD  CONC.,  JO  WET  PASIS  


ME ASURED  cove. 


■"PER  CENT 
CU2  DPY_ 
"13.153 
10.949 


02  DRY  _ 

0.13999 

0.11653 


EMISSION  RATE 
EMISSION  MASS/MODE 
F M I S S I nM’*""*M'A  S S / P A t Eb  H P 
MPDE  FMIS./STP.  CYCLE  t 


:hc  : ■ ' MO,x  : j . 

* "^0.1^130  3,0071231  4.1579 

0.022238  0.qOl3059_  0.76228___ 

-"~5---0.00013"8"9T*”  8;i6inE-^^^  - 0.0047643 
7.3153  0.54412  11.343 


cn 


CAL. FUEL  AIR  PATlC_g .079535 
CYL  TFMP  DEG.F_ 


. FUEL.  3IFF  MEAS.E  CAL.__F/ A PERCENT  * l.»803_ 


CYL-  1 
'35  8.76 


CYL- 2 
379.65* 


CYL- 3 
’ 365.  78* 


CYL-4 

■390.*99 


EXT  GAS  TEMP 

• i 

DEG.E  EXT-1 
1384.0 

’ EXf-2 
-4.54. 00_ 

FXt-3 



ENGINE  OIL 

EOILT 

STILT 

nn.R 

176.84 

329.69 

53.985 

DYNH  COND. 

TOR DUE 

6.1926  _ 

RP” 

1208.8 

■„ 

. rNDIJCTION  AI.R 

lAIRTl 

50.981" 

I AI  RT2 
' 52.629* 

TAIRTl 
95. 388 

PPlFiCF  AIR 

TPMP 

R9.R79 

OFLTAP 

2.9718 

ORFP 

55.452 

CELL  TFI'P.  = . 

83. -^71 

HFATEF 

TEMP  = B7.5 

FXT-4 
1086. 0 


SEXT-1 

853.89 


MANIFOLD  PRESS JRE  = 7.5747 


"CYL.BACK  PRESSURE  = 29.058 


TAIRT2 
■"4  5.?.55' 


FLOW 

2365.0 


CCLER  TEMP  = 34.881 


NASA-LFWIS  PRPLIMINARr  DATA  04/22/76  CAODEll  REC  04/22/76  20:29:24.991  FAC  SEX15  PGM  C003  ROG  3614 


LEA^rUT  PF-9UVS  I C T 50  DEG  HUM  = 80  7 11/2  T CLOS  MODE  =6.0000  NO.  SCAMS  =5 

ENGINE  TIMING  = 25.000  DEG.  BAROMETRIC 

PRESSURE  = 29.000  RATED 

HP.=  160.00 

h:  RATIO*  2.1253 

COMB.  AIR  TEMP  PRESS  CFM 

DRY  FLOW  VAPOR  FLOW 

PRESS  TOTAL 

52.802  29.005  IS. 355 

73.978  0.47476 

14. 248 

ca^'«.  FUEL  tfmp  p^ESS  density  TUPBD  flow  FIPH  iron  fpip 

3S.410  5. 7984  44. S37  7 .0642 5. 6J36  6.  1743 


COOLING  AIR 

TEMP 

UDEL-HOOD 

DEL-HOOD 

FLOW 

REL-HUM  DEW-POINT 

63.141 

-3.031274 

0.87787 

0.00000 

73.662  44.635 

; . 

R EL-HUM 

1 

73.662 

2 

64.764 

HUMIDITY 

44.923 

T H2n  VAPOR  CORRECTED  HP 
1.0316  0.9110'7 

ENG.  CPMU. 

E/A  DRY 

P/A  WET 

EOU.  PATIO 

PPM-1 

RPM-2  TORQUE 

BHP 

0.075831 

3.075397 

1.1326 

1203.0 

12C4.7  3.9671 

or90B'6S~ 

/ 

WET  CORRECTION  FAC  r = 0.82407  EXHAUST  MOLE.  W i. 

= 28.016 

EXHAUST  DENS  ITT 

= 6. 

b 72545 

ExhAuST  TL3w  Hate  » 110378 

MEASUREO  CO'IC. 

PART  PER  MILLION  WET 
HC  PPN  NOX  PPM 

CO  DRY 

PER  CENT 
C02  DRY 

P2  DRY 

VJ 

'■  - 

COPROCTFO  COMC. 

2393.2 

TP-  WET  BASIS 

56.176 

5.8841 

4.B439 

13.618 
11 .222 

0.11605 

0.095635 

- - 

•• 

HC 

NOX 

CO 

EMISSION  RATE 

EM^SSI^^|  MASS/moPE 

0.094831 

0.0047416 

3.d'3.73765 

0.00£>36892 

3.8856 

0.19428 

EMISSION  MASS/RATFD  HP 
MPOE  EMIS./STD.  CYCt.F  5! 

2.9635E-05 

1.5597 

2.3058F-06 

0.15372 

0. 0012142 
2.8910 

: 

CAL. FUEL  ATP  PATIO  = 3.073319 

MFAS.  FUEL  AIR  RATIO 

= 0.  075881 

3!FF  MEAS.C  CAL. 

F/A 

PERCENT  = 

3.2125 

r.YL  TFMP  DFG.F 

CYL-l 

r.YL- 2 

CYI  -3 

CYL-4 

344.93 

365.29 

352.05 

377.33 

EXT  GAS  TEMP  OEG 

.F  FXT-1 
1734.7 

EXT-2 

-454.00 

EXT-3 

-224.62 

EXT-4 
493. 08 

SEXT-1  S EXT-2 

833.04  832.82 

ENGINE  PIL 

EOILT 

SPILT 

niLP 

MAMIFOLD  PRESSURE  = 7.6528 

177.06 

45.410 

54.205 

DYNO  COMD. 

TORQUE 

11.298 

RPM 

1178.9 

CYL, BACK  PRESSURE  =29,054 

INDICTIPN  AIR 

I A I P T 1 

IAIRT2 

TAIP.Tl 

TAIRT2 

■ 

: ' 

51.136 

52. 802 

150.26 

45.291 

rPIFIC':  AIR 

TF  f'P 
B0.74B 

DCLTAP 

2.0207 

PREP 

55.964 

FLOW 

1971.7 

CEl L T=Np,  = p? 

. 778 

neater  TEMP 

= •81.591 

COOLrR 

temp  = 34.835 

\ 


MASA-LEWIS 

PPFLIH INARV 

DATA  08/22/76  CAOnEM  RFC  0^/22/76  20:80 

: 8 2.  852 

FAC 

SEX15 

PGM  C0D3 

RDG  3618 

lEAVnUT  PE-RUVS 

I G T 50  DEG  HUM  = 80  ? 

3/8  T CLnSFO  MnOE  = 1.0000 

NO.  SCANS  = 5 

EAT. IMF  TIMING 

= 25.000 

DEG. 

BAROMETRIC  PRESSURE  = 29,000  . RATED 

HP.=  150,00 

HC 

RATIO=  2 

.1250 

CPMP.  AIR 

TEMP 

PRESS 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

52.965 

2 3l9'92*“’ 

9.3377 

82.110 

0.27936 

18. 288 

CO«P.  FUEL 

TEMp 
. 82.979 

PRESS 

5.8005 

DENSITY 

88.570 

TUPPn  FLOW 
3.9579 

FLOW  IRON 
3.8528 

FPIP 

6.1789 

COPl  INC,  AIR 

TEMP 

llOEL-3000  DEL-HOOr) 

FLOW 

PEL-HUM 

DEW-POINT 

61.538 

-3.039300 

0.85269 

0.00000 

75.682 

85.  890 

RFL-HUH 

1 

75.682 

2 

36.550 

HUMIOl  TY 
86.839 

X H20  VAPOR 
1.0668 

CORPECTED  HP 
0.62587 

EMC.  cnvo. 

F/A  DRY 

F/A  WET 

EOll.  PATin 

RPM-l 

PPM-2 

TORQUE 

BHP 

0.091888 

0.090881 

1.3558 

618.86 

616.50 

5.3339 

0.62  808 

WET  CORRECT  ION 

fa:  tr  •=  0. 

87626  EXHAUST  HOLE.'  W r* 

= 26.810 

EXHAUST  DENSITY  = 0.059817 

EXHAUST 

ElDw  raTT* 

= 666.18 

MEASUREO  cove. 

PACT  PER 

HC 

MILLION  WPT 
HPX  PPM 

C^  DRY 

PFR  CENT 
CP2  DRY 

02  DRY 

!>J 

isa?!. 

COPRFCTFfl  CDMC.  TP  WFT  BASIS 


15.83? 


8.094C 

7.0525 


8.9182 

7.8187 

CO 


1.6279 

1.8268 


F^ISSI'^P  RATE 

FMTSSIP^' MASS/'»_^PE 

emission  mass/RATEO’"  HP 
MPDF  EMIS./STP.  CYCLE  T 


HC  MT)^  _ _ _ 

0.39032  0.3012556  3.8301 

C.0C65058 „2.0?r6E-05  0.05716^  _ 

'8.0659F-65  i.3073F-07'"  0. 00035730 

2.1399  0.000715?  0.85G7I 


CAL.FHFL  AIR  RATIO  =0.083358 

TYL  TFM^nEG.P  _ CYL-1 
233.83 


MEAS.  FlIFL  AIR  RATIO  = 0.091888 


DIFF  meaS.C  cal.  F/A  PERCENT  =-2.8785 


CYL-? 

296.23* 


CYL-3 

*276.81 


_CYI,-8 
298. 21 


EXT  GAS  TEMP  OEG.F  EXT-1 

866.10 


FNGIf’E  OIL 


F.ni  LT 
172.59 


DYNP  CP''P. 

T 1"^*  AJ.?_ 

>>■'1*'^  rCF^all 


TOROUF 

1.9882 

I A I R T 1 
51  .090 

TF  '•‘P 
8‘'.573 


FXf-2* 

•858.00 

EXT- 3 

-375.66 

FXT-8 

698.33 

SFXT-l 
722 .15 

SEXT-2 
720.23  _ 

S^ILT 

268.05 

niip 

' 85.028“ 

manifold 

'’RESS-JRF  = 

10.507 

RPM 

609.12 

CYL.BACK 

PRESSURE  = 

28.930 

I A I R T2 
5?. 966 

TAIP.Tl 
111. 38 

TAIRT2 

86.502 

DLLTAP' 

1.Q620 

ORFP 
55. 139 

FLOW 

1886.5 

ME  AT  Eft 

temp  = 87.382 

CPDl  HR  TFMP  = 

35.809 

CFLl  TRi'P 


8 1 . ? I 0 


NASA-LFWIS 

PPFLIMThARY 

DATA  04/22/76  CAOOE! I 

RFC  04/22/76  20:41: 

03.587 

FAC 

SFX15 

PGM  C003  RDG  3619 

LEANPUT  RE-RUNS 

1 E T 50  PEG  HUM  = 80  3:  3/4  T CLOSED  MODE  = 7.0000 

NO.  SCANS  = 5 

FNGl^F  TIMING 

» 25.000 

OFG.  BAROMETRIC  PRESSURE  = 29.000  RATED 

HP.=  160.00 

HC 

RATI  Ox 

2.  1250 

COMB.  AIR 

TF«P 

PRES^ 

CFM 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

53.129 

29.004 

9.4986 

42.824 

6.28393 

14.241 

rOMf?.  FUEL 

TPMP 

’ P3.1R1 

PRESS 

5.8026 

DENSITY 

44.565 

TURBD  FLOW 
3.9557 

FLOW  TRON 
3.8614 

FPIP 
6.  1839 

COnt  lNG  AIR 

TEMP 

UDEL-HOnO 

DEL-HOOD 

FLOW 

PEL-HUM 

DEW-POINT 

61 .493 

-0.039023 

0.90085 

0.00000 

75.  133 

45.470 

PEL-HUM 

1 

75 .133 

2 

60.614 

HUMIDITY  1 

46.412 

; H2D  VAPOR 
1.0658 

CORREQTED  HP 
0,58180 

FNG« 

F/A  PRY 

F/A  WET 

EOU.  RATIO 

RPM-1 

PPM-2 

TORQUE 

BHP 

0.090169 

0.089576  , 

1.3.4S8 

607.26 

608.46 

5.0172 

0.58011 

WET  CORRECT I3N 

FACT3P  = 0. 

87099  EXHAUST  MOLE.  WT. 

= 26.905 

EXHAUST  DENSITY  = 0.069662 

EXHAUST 

FLOW  RATE  » 874.24 

MfASUPFO  CONC. 

CPRRTCTFO  C3NC 

PART  PFR 
HC  PPM 
13197. 

. TO  WET  BAS 

MILL  TON  WFT' 
NO X PPM 

CT  DRY 

PER  CENT 
C02  DRY 

02  DRY 

NO 

VJ 

14.689 

IS 

8.0187 

6.9342 

8.8133 

7.5763 

1.7945 

1.5630 

HC 

MD)J 

CO 

'emi  SSI  on  '"ra'te 
EMISSION  MASS/YOPE 

0.44048 

0.0073413 

0.0011786 
1. 9C43E-05 

3.4187 

0.056979 

EMISSION  MASS/R’ATEb'HP 
NOPE  EMI S./STO.  CYCLE  S 

4.5883E-05 

2.4149 

1.2277F-07 

0.0081847 

0.00035612 

0.64790 

cei  .PllEL..AIP_.?AT  fn  = 0..p89332 

rvi  TFWP  PEr-.f  CYt-1 
272.43 


M F7 S . , fU E L AIR  R A T in  _f _ 0 . p9pl69_  OlFP  HEA S.C  CAL.  F/A  PFRCEMT  =-0.96252 


CYL-2 

235.68 


CYt-3 

265.62 


CYL-4 

286.99 


EXT  gas  temp  nEG.r  ext-i 

1025.9 


FA'GIN'E  DIL 


PY'iri  CON'O. 

"rfiTirf  cT"  aTr~~ 


FTILT 

171.98 

"rriRQUE" 

1.4113 

lA IRTl 
51.227 

T::mP 

87.582 


FXT-2 
-454 .00 

STILT 

-28.194 


FXT-3 

-454.00 

niLP.  _ 
44. 9 40 


EXT -4 
6.3167 


SEXT-l 

708.34 


SFXT-2 

705.16 


MANIFOLD  OPESSJRE-  10.632 


RPM 

598.74 

I AIPT2 
53. 129 

nELTAP' 
4. 9451 


TAIRTl 
155.  45 

“drAp 

55.108 


CYL.RACK  pressure  = 28.832 


TAIRT2 

46.556 


FLOW 

3033.7 


HFATFP  TF«P  = 87 .356 


CnOL IR  TEMO  = 


CELl  Tc^/p 


81.26 


35.427 


-- 

NASA-LFWIS  PPPLIMIMARV  DATA 

0^/22/76  OAODEII 

REC  04/22/76 

20:46:48. 536 

FAC  SEX15 

PG«  COO 3 

RDG  3620 

■)  . 

fA''''iiiT  aF-RlIMS  I C T 50  DEG  HUM  = 

80  » 3/4  T CLOSEO  MODE  = 

2.0000 

NO.  SCANS  * 5 

0 

EWGINF  TIMING  * 25.300  OEG. 

BAROMETRIC  PRESSURE 

= 29.000 

RATED  HP.=  160,00 

HC  RATIOS 

2.1250 

— 

TE^P 

CRESS 

CFM 

DRY  FLOW  VAPOR  FLOW 

PRESS  TOTAL 

■ — - - 

• 

"537266 

— 29.000 

17.7  33 

79.977  0.52811 

14.  245 

■> 

■■ 

COMB.  FUEL 

TE.MP 
83 .506 

PRESS 

5.7537 

DF'ISITY 

44.557 

TURBO  FLtW  FLOW  TRON 
8.5486  6i9007 

FPIP 

6.1626 

- 

rnni  Tvrt  &TR 

^ ' TFMP 

UDEL-HnOD 

DFL-HOOD 

FLOW  REL-HUM 

DEW-POINT 

- 

• 

6 2 .523 

-0.050647 

"0“.a3  22'l 

0.00000  74.474 

45.  370 

R EL-HUM 

1 

74 .474 

2 

95.003 

HU^MIITY  X H2H  VAPCjR  CDPPfcJ.  IfcU  HP 

4IS.223  1.0614  0.06771 

• 

PMft . ro'^jn. 

F/A  DRY 

F/A  WET 

EQU.  PATIO 

RPM-l  RPM-2 

TORQUE 

BHP 

* 

' 

- 

0.086283 

3.085717 

i:2B78 

1208.1  12C8.3 

3. 7587 

0. 86460 

WFT  CORRECT  ID'.' 

FACTTR  = 0. 

84814  EXHAUST  MDLF,  WT. 

= 27.192  EXHAUST  DENSITY  = O.OTO^Uf  r Annual 

A 

MFB^iiPFn  nNC. 

PART  PER 

HC  PPM 

HiLLIOM  WET  ~ 
NOX  PPM 

CD  3RY 

PER  CENT 

C02  DRY  02  DRY 

’sj 



w' 

rnDDcrTcn  n^f^- 

“ 5?66,5  ^ 31.933"^ 

rn  UPT  ftACT^ 

" 9.0134 
7.6445 

9.096  8 0.22774 

7.7153  0.19316 

A 

■ 

; HC 

0.23561  " 
0.043195 

ND/  : : 

■0  73047i7"5' 
0.00006487 

CO  ■ 

“/"EMT'pT'pN"’''RAtE,. 

" "■'6:. 8899*^'. 
1.2632 

.2 

— E'mISSION  MAS'S/P&TEO  HP 

unnc  CUT  c jcrr\  j rvrip  «? 

b. 00026997 
1 4 . ? 0 <3 

5. “40  5 5 F- 06 
3.36336 

■ “0. 0070947 
18.797 

= 0.086283  DIEF  MS  AS 

.£  CAL.  F/A 

PERCENT  = 4.3145 

•A 

V 

rvi  tcmd  nPri-P  • rvi— 1 r.^YL-2 

CYI -3 

CYL-4 

'6  S 
S 



2SS.f>S~~ 

33  2.83“  “ 

"*29  2.  if  ■“  ■“ 

310,07 

— ' — 8-^ — ' 

. 

EXT  GAS  TEMP  OE 

GTF'"F'xf-T~ 

1068.0 

FOI  LT 

FXT-2 

-454.00 

STILT 

EXT-3 

-432.41 

niLP 

EXT-4  SFXT-1 

660.76  670.15 

SEXT-2 

668.05 

PMn tMP  n T 1 

manifold  PRESSURE  = 7.7986 

A Td 
C5  ts.. 

172.43  “ 

291.26"" 

■ 55.518 

. 

OYNO  COKO. 

TORQUE 
5 . P.fl  30 

lATRTl 
51  .019 

RPM 

h'36.7 

IAIRT2 

53.266 

"CYL.BACK  PRESS'JRE  = 29. 

127 

^ lEo 

- 

INnuCTlDN  AIR 

TAIRTl 
106.  58 

TAIRT2 

46.424 

V 

“"~rR'i  = ic F^ Tf<  " 

■"•■•'TFMP 

80.299 

nSLTAP 

3.0047 

ORFP 

55.163 

' FLOW 
2380.9 

CFtL 


IICATF'’  TFMP  = R7.1B9 


CnniER  TFMP  = 35.582 


LJik 


NASA-LEWIS  PPCll'<INARy  DATA 


O V 22 /7b 


^APDE! I 


RFC  04/22/76  20t5S;57.92l 


PGH  C003 


RDG  3623 


L EA^i^UT  RE-RLiMS  t C 7 50  DEG  HUM  = 80  ? 3 /4  T CLOSED  MOOF  = 5«0000 .NO.  SCAMS  ° 5 


FiMGINE  TIMING  = 25.000 


BAROMETRIC  PRESSURE  = 29.000 


Cin*’?.  AIR 


OCIMP.  FUEL 


C.  PPL  I NO  AIR 


RFL-HUM 


FNG.  CO*  ). 


_TFMP 
53.' 80  2 

fEJ'P 
■ BA.  279 

' _ TF“P 
■■  ‘'6?  .907" 


73  .596 

_F/A  PRY_ 
0^.  09185  V 


DRES.S 

2'8.995~ 

"press 

5.7V23 


CF_M  __ 

"is.'iav 

DENSITY 

VV.53'< 


ORY  FLOW 
'81. "7  81"  " 


) RATED  HP.=  160.00 

_VAPOR  FLOW  PRESS  TOTAL 
0.54V21'  IV. 247  ' 


HC  RATIO*  2. 


TURBO  FLOW  FLOW  TRON  FPfP 

8.9V28  7.5127  6.1626 


UDEL-HOOO  DFL-HOOD 
-0.040130  6. 84134'^ 


FLOW 

"0.00000 


RFL-HUM 

73.596 


DEW-POINT 
‘45.  575 


2 

_ 49  .9  39 

r-/A  WET 
3.091 2 5"7 


HUM 13  Tty 

46.581 


X H?n  VAPOR  ‘COP'PFCtEO  HP 
1.0697  1.2711  


EOU.  RATIO  RPM-1  RPM-2 

1.3711  1203.1  l"203. 8"  5.5255 


BMP 

^77657" 


WET  CORRECTION  FACTOR  = 0.85711 


EXHAUST  HOLE.  WT.  = '26.783 


"■'FXHAUST  DENSITY  = O.t 


PART  "p'ER  m"IlLI0N  WFT  PER  CENT 

MEASURED  CONC.  HG  PPM  NOX  PP*1  _ CO  ORY_ C02  DRY_ 

^ - 10.O6C  8.5170 

CORRECTED  CONC.  TP  WE'*~  BASIS 0 .5227  7.3000 


02  DRY  _ 
"0.27935 
0.23943 


~E”M’rsSinN  RATF  ' 

EMISSION  NAS5/M''PE  _ 
E M I SS  I ON  MAS S /‘r  AT  FO  HP 
MOPE  EMI  S.  /STD.  CYCLE  X 


HC  N03  ,_cn  

0.32685  " 0 .303686'6  8.1098 

0.016342  0.00018433 0.40549 

D.0C010214  '"■l.l5?i'E-06  '0.0025343 

5.3757  ' 0.3  76  803  6 .034J 


CAL.FUEL  AIR  PATIO  = 0.093741  MFAS^FUFL  AIR  RATIO  0.  091064 DIFF  ,?E  AS^C  . CAtj-£^*  PERCENT  2 


GVL  TEMP  OFG.F 


CYL-1 

259.75' 


EXT  GAS  TEMP  DEG.F' FXT-'1 

754.49 


ENDIN'^  OIL 


DYNO  COK'D. 


INrUCTlPN  AIR 


"dp  ri'iC~E~'AIR 


EDILT 

170.53 

■"T'n'pQ'uF 

3.1251 

IMRTl 
■ 52.429 

"T-Mp  "■ 

88.709 


CYL-2 
■ 285.38 " 

"""cXT-2""" 

-454.00 

STILT 

' 343.22' 

"”rpm" 

1211.0 

I A! RT? 
53.80? 

OH  TAP 
2.956A 


CYL-3 
'271. 76 

"■e'x'FF" 

254.52 

01  LP 
54.561' 


TAIRTl 

-115.86 

prep'"' 

55.177 


CYL-4 

'"290.44 

'~FXT-4" 

-92.019 


SF'XT'-'l 

608.96 


'S”EXT-2 

606.84 


rai  TEKP.  = 3?.  609 


HEATf-R  TEMP  = 85  .981 


MANIFOLD  WRESSUPF  - 7.9192 


'CY'L.BACK  'pRES's'u'pF"=  29'.13'3 


Tf  IRT2 
46. 303 

““Flow" 

2361.6  __ 

com  ER  TEMP  = 35.682 


= NflSA-t.EWtS  PPFLIHIMARY  DATA  04/22/76  CADOFlt RFC  04/ 22/76  21  ; Ql  ? 03.  33 1 FAC  SEX15  PRM  C033  RPG  362^ 

■ LFAr^nuT  Rp-RiiMs  I r.  T 50  ncr.  hum  = ao  ?!  neutral n^ne  = i.ooc-o  mo.  scans  = 5 


rNc-iNF  TiMivr,  = 

25.000 

REG. 

BAP.PWETUC  PRFSSURF  - 29.000  . RATEO 

HP.-  160.00 

HC 

RATlCt=  2.1250 

cn'*p„  AiP 

TERP 

RRFSS 

cfm 

ROY  FLOW 

VAPPR  FLOW 

PRFSS  TOTAL 

51. RIO 

28.997 

11.990 

51.68? 

0.39701 

19.295 

Crf'P.  FUFL 

TFMP 
■ 31  .A7't 

PRESS 

5.7717 

RFMSITY 

99.609 

TUP Bp  FtOU 
3.9579 

FLOW  TRON 
9.7825 

r-PIP 
6. 1932 

cnPLI^■^,  AIR 

TF'T 

iioEi-nnoR  nFi-HPPD 

FLOW 

PEL-HUM 

DEW-POINT 

58.379 

-0.03570? 

0.OJ029 

O.COCOO 

79.881 

95. 805 

PFl-t'U'^ 

1 

79  .881 

2 

52.7  53 

HHMIOI TY 
97.001 

r H?n  VAPOP  CPRFFCTED  HP 
1.0793  0.506*65 

FIT.  CP'-O. 

F/A  PRY 

F/A  WFT 

EOU.  RATTP 

PPH-l 

PPM-2 

TOPOUE 

BHP 

C.0R2535 

0.091919 

1.3811 

600.00 

599.16 

9.9259 

0.50557 

WFT  CnRFFCTirv  FAFTTP  = 0.870A3  FXHAUST  f'DLP.  WT. 

= 26.735 

FXHAUST  DENSITY  = 0.069223 

EXHAUST  ElOw  rate  « 

T20.7I — "" — 

McAsuREo  rnvc. 

PART  PER 
HP  PPM 

MILLIPH  WFT 
Mnx  PPM 

CP  DRY 

PFR  CENT 
C02  ORY 

P2  DRY 

VJ 

<sC>. 

CPRRFCTFr)  CONC. 

335G9. 

TP  WE  T BASI 

^.9^65 

c 

8.7099 

7.6599 

6.  8796 
6.0957 

3.5298 

3.1092 

HC 

N9X 

rn 

EHISSIPM  RATE 
FfMSSinv  mass/'* 

npP 

0.89890 

0.01998? 

0.00098310 

8.0516F-05 

9.5611 

0.076018 

EMISSIPI'  MASS/PATFn  HP 
MPPE  F''IS./STn.  CVCLF  5! 

9.3635F- 

9.9282 

05  5.0323F-08 

0.0033598 

0.00097511 

1.1312 

CAL.FllFI  AIR  PATIP  = 0 .0937 

03  f'FAS. 

FUEL  AIR  RAT  IP 

= C. 092536 

OIFF  ME  AS 

. C CAL.  F/A  PFRCENT  = 

1.2611 

fYl  TF>.‘P  PES.F 

ryt.-  1 

r.YL-2 

CYL-3 

CYl-9 

277.88 

292.95 

271.90 

293.  26 

EXT  GAS  TE«P  REG 

.F  F XT-1 
1197.1 

EXT- 2 
-959.00 

FXr-3 

319.73 

FXT-9 
720.2  5 

SEXT-1 

721.81 

SFXT-2 

721.33 

FHGINF  Pit. 

ETILT 

SPILT 

PIL° 

M AN  I FPL  R '’R  E 

SSURE  - 11. 

900 

170.22 

2S9.59 

99.629 

DYPn  cp*JO. 

TOP  Que 
7.9712 

KPM 

^9Z.56 

CYL.BACK  ”Rf 

SS'JRE  = 28. 

701 

IF’PMCTirH  AIR 

1 A 1 P T 1 

I MKT? 

TAIKTl 

TAIPT2 

50.151 

51.810 

-36.608 

"95.597 

OPIMCF  AIR 

rr?'p 

DELTAP 
3.  01 70 

PRFP 

55.258 

FLOW 

7288.9 

r EL  t TF'^’P  . = PO 

. 7A9 

H'^AT  FP  T F'‘'P  = ns  .818 

CPPl  FR 

TFMO ,=  35. 

727 

• 

MASA-LEWIS  PPELIMTNARY  DATA 


Qt*/nnb 


CADDEI I 


RE(  Oit/Ztnb  21:01:24.089 


fa:  sl"a15 


PGM  C003 


ROG  3S25 


I f AM'^UT  PF-oijMS  I E T 50  PEG  HOM  = 80  ^_^i!TPAL 


MOPE  = 7.00)0 


ENGINE  TIMING  = 25.000 


PAROMETRir.  PRESSURE  - 2',  .000_ 


COMP.  AIR 


COMP.  FUEL 


IEf'P_ 

5?l047 


OR£SS  _ 
28.999 


CFM 

il .V97 


DRY  FLOW 
'51  .921  “ 


■ NO.  SCAMS  = 5 

) ■ RATED  HP.=  160.00 

VjVPOR  FLOW PRESJ  TOTAL 

0.34915  " 147244 


temp  PRFSS  DENSITY  TIJPfiO  FLOW  FLOW  TRON  F PI  P 

81.580  5.7599  44.507  3.9611  4.7825  6.1821 


H:  RATIO*  2.1250 


COOLING  AIR 


TFMP  _ JDEL-H90D_  DEL-HO"iO FLOW _ PEL-HUM 3EW-P0INT 

*58.813'  ’ -0.034871'”  “ 0.89448'  " O.'O'OOOO  ”'  79.304  “45.845  *” 


' ^'FL-HUM 


FMO.  CPND. 


79.304 


41.090 


HU'iniTY  % H20  VAPOf  CDPRECTED  HP 
47.373  1 .0810  0.37465 


r/A  DRY  F/A  WF-T  „ETJ.  P » TU'_  P PM- 1 RP"-2 TORQUE  BHP 

0.092111'”  ' 0.091495*  ' 1.3748  *'  '585.96  * ■587.10  '3V3503'  0.37379 


HET  CDPPFCT1^^'  FACTOR  = 0.88299 


EXHAUST  V3LF.  WT.  = 26.765 


■pART”pf'p  'mTlLION  WET  PER  CENT 

MrASIIPEG_fOHC. HC  PPM  _ N9X  PPM CT  '):^Y _Cn2  DRY 

■ ■ ■ ■ ' ■■■  303  09'.  4.7675’  ■ '8.5411”  ' 6.8264'”’ 

CPPRFCTED  C3NC.  T"*  WET  8ASIS  7.  54  17  6.C276 


EXHAUST  DENSITY  = 0.069301 


_P2  PRY 
3.7062’ 
3.2725 


EXHAUST  FLOW  RATE  = 823.26 


FNISSTPM  RATE 
FN!ssinN_  MASs/'*nnF 
*r MISSION  "mASS/RATFp  HP 
MPPF  FMIS./STD.  cycle  • 


HC  ppx  cn 

”0.  89  578  ' o;  DO"o'46‘766  4.5075  ' ' 

0.014930  J 7..7H43F-06  0.075129 

9.3311E-0‘5“  ’ 4.35  5 2E-0’r'  0.0004  6V5f 

4.9111  0.0032435  1.117° 


CA_L.FI;FL__ArR  ^aTIP  = 0.092558  NFAS.  FUEI  AIR  RATIO  * 0.092111  PIEF  MEAS.C  CAL.  F/A  PERCENT  * 0.48590 


CYL  TEMP  PFG.E 


CYL-l 

'26”6.5l 


CYL-2 

■'28U77' 


C YL-  3 
'259.00 


CYL-4 

■"280'.26 


rXT  GAS  TE”P  DEO.r  FXT-1 
1540.9 


ENGINE  niL 


PYNO  COND. 


ET  n T 

'159.79 


TORQUE 

7.3303 


EXT- 2 
-45F.no 


SOILT 

68.279 


RPM 
505. 4R 


EXT- 3 
196.20 

011.’ 

44.60'r” 


FXT-4 

^8.999 


SEXT-1 
707. 14 


SEXT-2 

705.99 


MAM I FOLD  PRESSURE  = 11.583 


CYL.BACK  rPESSlIPE  = 29.231 


IPPUCTirN  AIR 


lA  IPTl 
50.283 


I A I F T2 
52.047 


TAIRTl 
-78. 139” 


TAIPT? 

'45.725 


8C. PCF 


MASA-LEWtS 

PRELIMINARY 

DATA  OA/22/76  CADOEI  I REC  OA/22/76  21:0A 

: 58.282 

fa: 

SEX15 

PGM  C003 

ROG  3526 

0 

' 

L^ANCUT  PF-RUNS 

I C T 50  OEG  HUM  = 80  S 

NEUTRAL  MODE  = 2.0COO  .NO.  SCANS  = 5 

J 

, 

ENGINE  TINING 

* 25.000 

OEG. 

barometric  PRESSURE  = 29.000  • RATED 

HP.*  160.00 

HC  RATIO* 

2.1250 

D 

, 

COMP.  AIR 

TFMP 

PRESS 

CFM 

DRY  FLOW  VAPOR  FLOW 

PRESS  TOTAL 

31.34»5 

29.000 

23.A55 

105.99  0.70580 

1A.2A8 

: D 

CCMR.  EUFL 

TFMP 

82.187 

PRESS 

5.6616 

DENSITY 

AA.591 

TURBO  FLOW  FLOW  TRON 
12.901  11.326 

FPI  P 
6.1A55 

’* 

coni  INC  AIR 

• TFMP 

J DEL-HOOD  DEL -HOOD 

FLOW  RFL-HUM 

DEW-POINT 

, 

60.7^5 

-0.036809 

0.37262 

0.00000  80.618 

A5.595 

,, 

RFL-WN 

1 

80.618 

2 

32.655 

HU’iniTY 

A6.513 

T H20  VAPOR  COP.RECTEO  HP 
1.070A  1.1906 

ENG.  CPNG. 

F/ A DRY 

F/A  HFT 

EOU.  PATIO 

RPM-l  RPM-2 

TORQUE 

BHP 

i* 

0.106  86 

0.10615 

1.5JA9 

1196.1  1198.0 

5.2172 

1.1882 

V- 

WET  CORRECTION 

PA  j;-.1p  ■ = 0 . 

87235  'EXHAUST  MOLE.  WT. 

= 25.793  EXHAUST  DENSITY  = 0.066785 

EXHAUST 

f^LbW  RATE  » 

T7F772 

!'■  ■ 

• > 

MEASURFCI  CONC. 

PART  PER 
HC  PPM 

MILLION  WET 
MOX  PPM 

CO  ORY 

PER  CENT 

CD?  ORY  02  ORY 

VJ 

cO 

J 

■ . 

CORRECTED  C3NC 

20828.  7.3187 

. TO  WFT  PASIS  i 

12.213 

10.55A 

6.6597  0.8011A 

.5,8096  0.69883 

u 

■ ■ V HC',' 

NO)}  : 

CO 

4* 

EMISSION  RATE 
EMISSION  HASS/Moive 

i.32lA 

0.2A226 

0.J015391 

0.00028217 

1-3. 669 
2.  5061 

tJ 

14 

’■  FMI  SSiON  MASS/RATEh  HP 
NOOE  FHIS./STD*  rvri F T 

0.00151AI  1.7636F-06 

79.690  0.11757 

0.015663 

37.293 

• 

<t 

CAt.FUEL  AIR  RATIO.  = 0.10815  NFAS. 

FUEL  AIR  RATIO 

= 0.10686  niFF  MEAS 

.G  CAL.  F/A  PERCENT  * 1.2095 

/'.  ■ 

CYL  TFMp  DFG.F 

CYL-1 

CYL- 2 

CYL- 3 

CYL-A 

Pf  ' 

278. AA 

239.00 

27A.11 

288.06 

L-. 

‘ 

EXT  GAS  TFMP  D 

FG.F  FXT-l 
laoR.l 

RXT-2 

-A5A.00 

EXT-3 
AT 7. 99 

EXT-A  SFXT-1 

751.17  657.  AA 

SEXT-2 
655.  93 

§§ 

r 

ENGINE  OIL 

FOILT 

SO  I t T 

niL> 

MANIFOLD  PPESSURE  = 9. A 

708 

si 

, 

168.85 

282.25 

55.778 

0 IS 

■ 

• 

CYNP  COND. 

TOPOi.F 

8.2160 

RP'1 

1190.7 

CYL. BACK  PR9SSURE  = 29, 

098 

INOUCT.ir'I  AIR 

lAIRTl 

1AIRT2 

TAIRTl 

TAIRT2 

l-i  - 

50.160 

51 .3A5 

-32.500 

A5.571 

rPIFlrE  ATP. 

TpMP 
&7 ,162 

peLTAP 
1 .03  10 

OPPP 

55.106 

FLOW 

1A26. 1 . 

C FI.L  TFMp.  = 

81.A3C 

m=STFR  TPMP  = 85.739 

Cnni.FR  TEMP  = 35. 

181 

• 

1 


/I 


0 


NASA-LFWIS 


PPPIIMTMARY  OATA  Ott/ZZ/tb  CADOEIl REC_0*/_22/ 76  2 1 : 05 i 1 8. Ml. 


FA:  SFXIS 


PGM  C003  RDG  3S27 


MODE  = fe.OOOO 


NO.  SCANS  = 5 


1. 

0 

* - 

LtA^'rUT  Kl — KJNb 

*J  C rt  A rt 

ncr.  BSPnMFTRIf.  PRESSURE  = 29.000 

- lATEO 

HP.=  160.00 

HC  RATIO*  2.1250 

* - 

F^’GINF  TTMIVS  * 

/*>•  uuu 

D 0 CC  C 

f.  dm 

DRY  FLOW 

VAPOR  flow  _ 

PRESS  TOTAL 

' “ 

COMB.  A1R_. 

7 F M P 

~“''51.5A6 

V K to  o 

28.9'9P 

~ 22.3*89 

TooZaa 

0.6'907A 

1A.252 

— 

riPM“.  FUEL 

TfMD 

DRESS 

C AAA7 

OEMS  ITY 
AA  .589 

. TUP80  FLOW 
_ 12.5A1 

FLOW  TRCN 
11.02  3_ 

FPIP 

6.1A88 

. 

“ 

_ CPOLINP.  AIR 

pc*  cny^ 

’’temp 
‘ 60.  baa"  " 

3 ■ 3 Q I _ 

UDEL-HnOD 

■"-0.0376,39 

OEL-HPOn 
0.0770a'  " 

FLOW 

0.00000 

RFL-HUM 

DEW-POINT 

80.267 

A5.675 

J 


PFL-HUM 


1 

80.267 


2 

%5.233 


HlWnf  TV 
AS. 7^4 


t 'H2n'vAP03  CORPEQfEO  HP 
1.073A  


Eng.  cond._. 


F/A  DSY 


''0.10657 


F/A  WET 
0.10585 


EOU.  »ATin_  RPM-l RPM-2 

1.5705  1195. A 1197.9 


TOROUE 
5".  003  8 


BHP 


I.IAOO 


WET  COPPECTIOM  FA.'^E?  '=  0.86806 


"FXHAUST'MlLE.'wr.  = 28.811 


TXHAuTrnENS  itY  ■=  0.066831  EXHAUST  FLOW  RATE  • 1723.0 


^ -■ 


p&RT  EEri'lfLrON  W«^  ‘ ' PER  CENT 

MEASUREP  CONE.  HC  PPM.,..:. NOX  PPM  -f 

21532.  7.3A27  11.9A7  6.6887  0.53817 


CPP R ECTED  CONC  . TP  WET  OAS!  S 


10.371 


5 .8051 


0,  A 67 17 


EMISSinV  RATE 
EMTSSTO'^  M ASS/MnpE 


HC 

1.3319 
0.066596 


MOX 


cn 


“0.6oOA1522  A.7  0A9E-07 


0.'^3015056  12.973 

7.52-78E-05  0.6AB6^__ 

....  00405,^1 


li 

1 

NODE  FMIS./STP.  CYFLE  X 
rai  .FtJFl  AlH  RATIP  = 0.1095A 

21.906 

MEAS. 

0.031366 
FUEL  AIR  R ATJ0_ 



_=  0 ,10  651; 

diff 

MEAS.G  CAL.  F/A  PERCENT  * 2.7926 

- 

CYL-3  

‘269.97 

CYL-A 

* 

rV1  TFMP  OtG.r  CYL—l 

~ ■ 27 A. 78 

28  6.' 3 1 

285.91 



" _ 

EXT  GAS  TEMP  OEC.F  FXT-1 

"l"XT-2 

EXT- 3 
30?mh^ 

EXT-A 

177.90 

SEXT-1 

6A6.60 

SEXT-2 
6AA.  92 

, 

IS  1 f «d 

S'^ll  T 
■ 33.C25 

niiF 

55.918 

MANI fold 

PRESSURE 

= R.3706 

FNCINE  PIL  FO IL  T 

■ 168.37 

' 

1} 

OYr'D  CPMD.  TOROUE 

RPM 

U86.6  _ 

I 4 1 R T2 
51.5A6” 

CYL. PACK 

PRESSURE 

= 28.958 



k 

L 

3^3195 

ir-'pnrT  IPN  AIR  14  IPTI 

" 50.306 

TAIRTl 
“ 95.175 

TAIRT2 
’ A 5.  668 

■ 

} 

"peIf  ICE  AIR 


TF  "'P 
87.21A 


DF't.TA'P 

2.0128 


ORFP 

55.073 


FI  OH 
1972.6 


HLATFR  TF‘*P  = 85  .591 


Cnnl  E»  1 E''P  = 35.108 


J 


f FI  L temp 


81.  AM 


uu\ 


mm 


'rw..  E-EUJJ iicj.v^2,is  

, ...T.IT  SF-RIINS  ■ >.  T W wr,  «.■<  ■ »0  = 3''»  ' ° ’ 

......  . „.,oa  OE-,.  ""••  “°'~ 


P5<<  C003 


HC  9 AT  in*  2. 


FNGIMF  TI*tlHG  = 25.300 

CiOVB.  AI9  TFmP 


TF  ”P 

53.^b4 


PRESS  _ 

■29.664 


Cn«P.  FU'^L  TF^'P  p* 

_ Fn.058 

G GPL ! MG  AI  R , ' TE“P — „ !•' 

— 61.927  -0 

PFL-HiJM  I 

_ 73.6B5  6 

ENG.  COMO.  _P f A GRY E 

: 0.10244  0 

j.ifT  CGRPECTION  FACTPR  = 0.B9729 


PRESS 

9.7297 


CFJ* 

13.635 

DFN5 1TY~ 

44.56B 


DRV  FL  PM_ 
61.682 


VAPOR  FL3>I  PRESS  TOTAL 
0.406'23  14.244 


TUPBG  FLOP  FLOW  TRON  FPIR 
7.6431  ifll?!- 


i_TE«P  _ 
6i.9» 


73.6B5 

_F/A  GRY_ 
0.1 0244 


_ n 0 E L -H  <10  D_ 0 E L - H OP 

-6. 043728  6.81145 


_FLGR 

0.60600 


_PEL-HU'1 

73.^95 


OEW-PniNT 

49.330 


61.678 

F/A  WFT 
6.10177 


Hinouv 

46.161 


? H2D  VAPQl  CnRR'EC.TED  H* 
1.0586^ - 


F'JII.  PAT  in  RPP-l 
1.9289  602.76 


_RP‘'-2 

604.74 


JOROUF 

7.7341' 


BMP 

0.89336 


EXHAUST  MILF.  WT»  = 26.058 


----rsffirusrofTsrfY  = fx9aust  flow 


■pER"CEMT 
CP2  n?Y 

'9.9869 

9.2819 


'PAOT  ■nF,R''MrLLION  V'FT  ^ rn7  nJY 

- -« %f“- 

rPFPECTFD  GONC.  TP  WET  BASIS  ^ ^ - 

hg  ngx.  /in  

„ . ■ Y 3867  “0.06697389  6.4293 

FmicsIPN  RATE  ^ Tn?3T03  9.56.V9E-06  0.10715  _ 

Ilufc  /cm.  rvn  F r.  7.9997  _,y •,r_2;V'-iz 


P2  ORY 

3‘".3'790' 

3.4779 


E“TSSIPM  RATE 

FPISSTHM  ..."lASS/PnOf 

"“PF-'tSS  !P''  MASS/RATEO  HP 
wrnF  FMT9./STP.  CYCLE  T 


HC 

“i.386? 

0.023103 


CAl  .FUEL  AIR  .f.A.LIn_=-.3^/-5-— 

^YL  TFPP  DEG5_F  - CY L-1 

- 251.  b7 


FXT  r.AS  TFMP  OEG.F  fXT-l 

1 534.5 


PEAS.  FUEL  AIR  RATTP  = D.IQ24.^_ ^.JlEfJLEALLa  CAL.  F/A  PERCENT  =-1.910_6_ 


ENGINE  P! L _ FP 

“ 16 

ipypn  CONP.  7P 

. ■ ^ 

TNPUr.TIPN  AIR  LA 


rPIFKF  AIR  I'; 

80 

rFLl  TFVP,  i=  8?. oil 


FOILT 

161  .'01 


TPPOijF 

3. 7084 

lA  IP.Tl 
91  . B83' 


I S'  r 

80. 229 


CYL-2 

CYL-3 

269. 17 

" 250.75 

FyIt-2 

~Txf-3' 

■454.  op  

__321.2S_. 

SOILT 

niLn 

180..  44 

'46.605 

RP8 

593. 10 

IAIPT2 

TAIXTl 

'53.484 

“”‘25.422 

CYL-4 

2f;9.4'6 

643.36 


SEXT-1 

563.89 


SEXT-2 

563.46 


3 A V I F^  0 _P3L  SSURE  = 12.  606 
T'YL.BACiTP  "SSOTRE  = 28.'84X 


TAIRT2  _ 

' 44.970 


l.0154_ 55.131 

■JCATF3  TF'-'P  = ,86,55? 


1414.  I 


M A Sft-L EWIS  PRFtIMINARY  DATA  04/22/76_ 


CAODE M 


REC  26.468 


FAC  SEX15 


PSW  C003 


RDG  3630 


L F &NPUT  RF-RUMS  t’c  T 50  DEG  HUM  = PQ  ? 3/A  T 3PEM MOPE  = 2.ggq0_ 


NO.  SCANS  =5 


FMGINF  TIDING  g 25.000 


de: 


BAgnUPTRir  PRESSURE  » 


CO'<f'._A_LP_ 


TEMP 

53.339 


PRE.SS_ 

’29.009 


_CFM 

20.  5 A3 


92.896 


RATED  HP.»  160.00 

VAPOR  FLOW  PRESS  TDTAl 
O.ElAOf  ’ ' IA.2A5 


HC  RATIO*  2.1250 


COMB.  FUFL 


TEMP 

83.198 


PRESS 

5.7000 


OEMS !TV 
AA.  5 65 


TURBO  FLOW  FLOW  TRON 
10.58A  9.1559  


FPIP 

6.1553 


c orn  MG  A1  ^ 


tfmp  udei  -Honji oFi  -HnocL 

"62.223  -0.039853  0.855A2 


FLOW 

'O.ODOOO 


RFL-HIH 

7A.375 


OEW-POINT 

A5.A05' 


PFl-HUM 


1 

7A.375 


2 

33.903 


HUM! DITV 
A6.280 


hFo  VAPOR  CORRECfEO 
1.0527  0.°84a2 


FMG.  cor  ■). 


F/A  DRV  _ 
’6.098589 


F/A  WFT  Foil.  PATJ0_  RPM-1 

■6.0979AT'  1.A715  119  A.  5 


RPM-2 

1195.7 


TORQUE 

A.3338 


BMP 

10.9’856A 


~vifT  CnRPPCTlON  FACT'^P  = 0.85018 


FXHAUST  mole.  WT.  = 26.319 


E XHAUST3ENSrTY“  0.06  81^  EXHAUST  FLCW  KA.  t « '1506.3 


— PA*Rt"PFR  MILUON  WEt 

wEASURED  CCNC^ HC  PPM;  PE”  — 

*12880.  12.37A 

r n R o FETED  criAir.  TP  wft  BASIS  ^ ; ^ 


CO_DRV 
11.  AO  6* 
9.8059 


■ PER  CENT 
_CD2  DRY 
7^55  5 9 
6.5089 


D2  DRY 
’o'.’3e95r 
0.33509 


. JP5L-  . 

NJ 


"pm  IS  SI  O';  PATE 

FMT  SSI  nt.' mass/mddf 

’em  I SSI 6m  'MAS'S/RATEO  HP 
MroE  F MTS. /STD.  CVELE  X 


f.  At.  .PtlEI  AIR  _R  AXl^—?— 
CYl  TEMP  DEG.F  CVL-1 


_HC  

0. 69  6'53 

0.12770 

0^00079811 

A2.C06 


_NHX 

■'oi  0*022 18 1 
_O.OO.OA0666 
2 . 5 A 1 5 E-06 
0.169AA 


CO 


1 0.72  A 

1.9660 

’6.012233 

29.256 


MEAS.  fuel  air  ratio  = 0.098589  ^LJ^FAS.f.  CAL.  F/A  PERCENT  * 2.7612_ 


2 3?.'0"7 


_CYL-2 

298.20** 


CYL -3 
■*285.03" 


_CYL-A 
300  .3*0" 


FXT  gas  TEMP  DEG.F  FXT-1 
1102.3 


ENGINE  OIL 


ED  ILT 
160.A6* 


F'xT-2 
-A5A. 00 

S n 1 1 T 
"“2A2.95 


EXT-3 
51  A. 6 6 

OIL’ 

56.518 


EXT- A 
517.22 


SFXT-1 
601 .52 


SEXT-2 

600.36 


MAM  I FOLD  PRESSURE 


DYMO  COMO. 


INDUCT rOM  AIR 


tdpouf 
5.  AA37 

lA  IRTl 
’52. 056‘ 


po  M 

_1  191 

14  IRT2 
'53.339* 


"rYl’.*’BTcir  P P F"S  S U R E = 2 8 . 9 8 A 


T4  IRTi_ 
*129; 99 


TA1’T2 
■ A5.307 


DP’ioiCF  AIP 
CEIL  T FMP . = 3 2.803 


tfmr 

8S.7AA- 


DEL TAP 
0.07330T 


ORO’ 

55.30? 


FLOW 

272.18 


HrAjrp  TF"P  = P6.AR3 


IDOL! R TEMP  = 33.715 


NASft-tCWlS  PPEtniMARY  DATA 0<>/2?/76  CAOOEI  I «gC  C»/22/7S  21tl&:»7.778 

LPA^''^UT  PF-RUMS  T f.  T 50  DEG  HUM  = 80  ~ ?/<»  T CIPFN  MODE  ^ 6.0JOO  . NJ . » 5 


E^'GINE  TIMING  = 25.000 
CriMP. . A IR  TEMP 


BAP OMETT i:  PRESSURE  ° 29.0 00 


TEMP 

5^.402 


PRE5S _ 
28.998 


CCMB.FUEL  TEMP  P 

■ 83.34B 5 

CnPLIVG  AIR  ' TEMP  U 

62.799  -0 

RIEL-HUM  * ~~  1 

__79. 173  9 

FNG.  COMf).  E/A  DRY F 

' 0.099367  0 

WET  CORRECTION  FA'T'^’r  = 0.86  217 


PRESS 

S.7015 


CFM 

'23.598 

1)Tnsity 

99.561 


DRY  FLOW 
92.907' 


3 RATE3  HP.=  160.03 

VAPOR  FLDX  PRESS  TOTAL 
C.  61905”  19.295 


HC  RATIO*  2.1250 


TURBO  FLOW  FLOW  TROM  FPIP 

10.689  9.2319  6.1539 


_TEMP_ 
62".  799 


.79. 173 

_F/A  DRY 
'0.099367 


_U  0 E L -H  ODD ,0  F L -:_H  On_D_ 

-6.037C85'  0.P1968 


_FLOW  ^ 

6^00000 


PEL-HiJ^ 

”79^173 


DEW-POINT 

957395 


2 

96. 919 

F/A  WET 
61098715 


HUMIDITY 

96.265 


% H20  VAPOP  CORRECTED  HP 
1.0629  1.6350 


EQU.  RATIO  PPM-1 
1.9831  1192.1 


_PPM-2 
119  5.1 


TOPpUF 

Y.ii^T 


BHP 

1.6287 


EXHAUST  MOLE.  WT»  = 26.267 


"EXHArsT^DETsfTY  = 0.068012  EXHAUST  FLOW  RATE  * 1510.8 


pVrT  per  million  i<ET  PER  CFMT 

MEASURED  CONS.  HE  PPM  NOX  PPM 

— - r — “13397.'  ll.'976  ' 11.990  7.5899 

cnop. F C T FO  COMC.  TP  WET  BASIS  9.9639 9 5 


02  DRY 

0.''92922 

0.37006 


EfiSSIOM”  RATE 
_FM  1_SSJ 0*'  MA  SS/MP.DF 
EMTSSIOV  MASS/RATFD  HP 
MPDF.  EMI  S. /STD.  CYCLE  f. 


HZ  __  A!OX  _ CP  

■3.7'2393  0.D021Y31  10.819 

0. 03  6196  0 . a'0010766  0.59097  ^ 

'676ob22'623  "6.72r!6F-07  6.60331108 

11  .907  3 ._3 94 8 57  8 . 0995 


C «L  . FU  EL  I_R  P An  6 _=  0 .JLQl  3 8 M E A S.  FUEL  AIR  RATIO  = 0.  QR9367  BIFF  MEAS.C  CAL.  F/A  PERCENT  * 2.3213 


C ,YL  . jr  MP  D F G • r , , _ 

CYL-l 

in,  21 

rYL-2 

”293.91 

CYL-3 
'“'280. '29 

CYL-9 

296.09“ 

^ 

F XT  GAS  TFMP  DEG. 

F EXT-1 
1670.2 

EXT-? 

-959.00  _ 

FXT-3 
986. 97 

EXT-9 

-185.68 

SEXT-l 

591.36 

_ 

E MG  INF  OIL 

EOILT 

I6'0l02 

SPILT 

-130.98 

niLP 

56.'6'38 

MANIFOLD 

PRESSURE  ■ 

SEXT-2 

59D.01 


DYMp  COND.  TO 

8. 

INDUCT  ION  AIR  I A 

“ ■ 52 

PRiFtrE  AIR  'n 

„ _____  . Rfi 

CFLl  TEMP.  = 82.994 


TPROIIF 
8. 2232 


lATPTl 

52.  tor 

■fctip  ■ 

88.-771 


P.PM 

_1188.R_ 

I AIRT2 
'53.90?" 

■“nFiTAP” 
2. 9835 


TYL7BAr<  PRF'SSURE  = 28.9'72 


TAHTl 
16  9.09“ 

-np"pp— 

55.303 


TA  IRT2 
~\S  . 2 51 

■“prow 

2371  .3 


HEAIFP  TE'-'P  = 06.962 


CD' U R TEMP  = 33,629 


NA«:a-IFWI<;  PPPIIMINARY  data  0A/2?/76  CADOEII  RFC  C'4/22/76  2l;24 

: 33.631 

FAC 

SFX15 

PGM  C003  RDG 

3633 

IFANF'UT  PF-RUNS 

i E T 50  DEG 

HUM  = 80  M 1 

1/2  T OPEN  "ODF  = 7. COLO 

NO.  £C 

ArJS  = 5 

FMCIVF  TtMIvr,  = 

25.000 

DEG.  RAROMETRir  PRESSURE  - 29.100 

i RATED 

HP.=  160.00 

HC 

RATIO*  2 

.1250 

r.G«B.  AIR 

TEMP 

PRESS 

CEM 

PRY  Finw 

VAPOR  FLOW 

PRESS  TOTAL 

51 . 1 5A 

2 8.'997 

13.B12 

62.A81 

0.A1727 

14.245 

CO"«.  FUFL 

TEMP 

81. 130 

PRESS 

5.7109 

OEMS  ITY 
AA.518 

TURBO  FLOv; 
8.2561 

FLOW  TRON 
6.8617 

FPIP 

6.1680 

rnnLIMO  AIR 

TE''’? 

UDFL-HnOD 

DEL- HOD D 

FLOW 

RFL-HUM 

DEW-POINT 

60.655 

-0.  039853 

0.873A5 

0.00000 

01.AO9  , 

45.665 

PEL-MUM 

1 

81.A09 

*> 

L. 

50.  785 

HUM  ID  ITY 
A6.7A8 

r H20  VAPOR  : 
1.0735 

ORR^CTEO  H3 
0.42875 

FNG.  rG"n. 

F/A  DRY 

F/A  WET 

FQIt.  PATIO 

RPM-l 

RPM-2 

TOROUE 

BHP 

0. 10982 

0.  10909 

1.63  91 

604.92 

604.26 

3.7170 

0.42812 

WET  CnqPFCTIOM 

FACTOR  = 0.90 

865  EXHAUST  «3LE.  WT. 

= 25.617 

EXHAUST  DENSITY  = 0.066329 

EXHAUST 

FLOW  RATE  * iVsi 

.7 

MEASURED  CONC. 

PART  PER  MRLinN  WET 
HC  PPM  NDlf  PPM 

CD  DRY 

PER  CENT 
C02  DRY 

02  DRY 

*vJ 



correct  ED  CO\'C. 

TO  WET  basis 

A. 5A65 

10.106 
9.  IR25 

5.A628 
A. 9637 

A. 0142 
3.6475 

o 

HC 

M JX 

CO 

FMISSin*.'  RATE 
E^•^FSIn^‘  masS/MOPE 

1.6781 

0.027968 

0.00056901 

9..A835F-C6 

7.0113 
0. 11685 

FMISSIO*'  MASS/PATED  HP 
..MODE  f»  IS_./S T D._rYrE,.F,..?. 

CAL.EUFL  air  ratio  = 0.1051S 

0.00017A80 

9.7O00 

5.9272E-08 

0.003951A 

0.00073C3A 
1.73  89 

MEaS.  FUFL  AIR  RATIO 

= 0.10982 

01 FF  meAS 

.6  CAL.  F/A 

PERCENT  : 

=-A.2A36 

CYL  TEMP  DEG.F 

CYL-1 

CYL-2 

CYl  - 3 

CYL-A 

265.37 

237. OA 

26A.5A 

285 ,A6 

EXT  GAS  TEMP  DEG.F  FXT-1 
1669.5 

FXT-2 

-A5A.00 

FXT-3 

250.37 

EXT- A 
235.12 

SFXT-1 

610.26 

SEXT-2 

610.04 

ENGINE  OIL 

FO  RT 

STILT 

OIL’ 

MANIFOin  RRESSURF  =13. 

220 

16A. 72 

-53.62A 

A5.317 

DYNO  COAD. 

Tnpoij  = 
6..U3A 

595.3? 

CYL. BACK  PRESSURE  = 28. 

961 

INDUCT  TOM  air 

lA  IRT  1 

IAIPT2 

TAIRTI 

TAIPT2 

AR.512 

51.154 

156.23 

AA.921 

OR  I F I CP  AIR  ' 

TE“P  ' 
BA.  A A', 

DEt.TAP 

3.9003 

DRF3 
55.2 19 

FLOW 
2738. A 

_ CFLI  TFf  P,  s S 

: .?0B 

h=atfr  temp 

= P5.31C 

cnnER 

TEMP  = 34. 

209 

TFLI  thp 


NASA-LFWTS  PRELI1IMARY 

DATA  06/22/76  CADDEl  I RFC  >)6/22/76  2l!29s0l.l65 

FAC 

SEX15 

PGM 

COOS  RDG 

3634 

- 

LFA^'^UT  RE -PUNS 

I e T 50  DEG  HUM  » 80  * 1 

1/2  T OPEN  MODE  * 2.0000  .NO.  SCANS  » 5 

ENGINE  timing  * 

75.000 

OEG.  PAROMETllC  PRESSURE  * 29,000  • RATED  HP.*  160,00 

HC 

RATIO-  2 

.1250 

CORR.  AIR 

TEMP 

PRES.S 

CFM 

DRY  FLOW  VAPDR  FLOW  PRESS  TOTAL 

D 

50.999 

29. 000 

21.321 

96.477  0.63937  14.248 

CPNP.  FUEL 

TEMP 
■ 81.729 

PRESS 

5.6892 

DENS  ITY 
66.603 

TURBO  FLOW  FLOW  TRDN  FPIP 

11.259  9.7930  6.1581 

GPt’LING  AIR 

' TEMP 

UDEL-HOOD 

DEL-HOOD 

FLOW  REL-HUM  OEW-POINT 

GO.  8 35 

-0.033211 

0. 86356 

0.00000  81.273  45.470 

REL-HU« 

1 

81.273 

2 

32.925 

HUMIDITY 
66. 390 

% H2D  VAPOR  CORRECTED  H» 
1.0653  1.1426 

FNG.  CONiJ.- 

F/A  DRY 

F/A  WET 

FOU.  RATICi 

RPM-l  RPM-2  TORQUE 

BMP 

- 

0.10151 

0.10086 

1.5150 

1200.2  1201.8  4.9922 

1.1408 

WET  CnRPECTI ON 

FACTOR  = 0. 

85656  EXHAUST  N.TLE.  HT. 

= 26.128  EXHAUST  DENSITY  = 0.067651 

EXHAUSt 

FLOW 

RATE  - 1580 

• 3 

MEASURED  CONC. 

’part  'p”f'r 

HC  PPM 

MILL  ION  WET 
NDX  PPM 

Cn  DRY 

PEP  CENT 

CD2  DRY  02  DRY 

J 

CORRECTED  CONC. 

15050.  8.9029 

TO  MET  BASIS 

11.768 
10 .176 

7.2768  0.49623 

6.2911  0.42901 

- 

HC 

NPX 

cn 

EMISSION  RATE 
EMISSION  MASS/MODE 

0.85386 

0.15656 

' 0.001676f 
0. 000  30596 

l 1 . 673 
2.1400 

- 

- 

FMISSIf’N  MASS/RATED  HP 
MnOF  FMIS./STD.  CYCLE  » 

0.00097838 

51.693 

1.9186F-06 

0.12789 

0.013375 

31.845 

rAI  -FIIFI  AIR  RATTP  = 0.103S7  f'EAS.  FUEL  AIR  R.ATlO 

= 0.10151  DIFF  MEAS.E  CAL.  F/A 

PERCENT 

= 1.9849 

<• 

CYL  TE“.P_DEG.E,_ 

CVL-l 

CYL -2 

CYl  -3 

CYL-4 

- 

269.  38  ■' 

288.63 

273.28 

289.00 

FXT  GAS  TFMP  nEG.F  FXT-1 

^?OL^Q 

EXT -2 
-656.00 

FXT-3 

612.57 

EXT-6  SFXT-1  SEXT-2 

1110.3  603.00  601.52 

• 

FNGINE,_OIL 

EOILT 

163.18 

SniLT 

niLP 

MANIFOLD  PRESSURE  = 8.8558 

275.91  '■ 

55.986 

DYNO  COND. 

TORGUF 
3. A635 

0 0 M 
1207.9 

CYI..BACK  PRESSURE  = 29.006 

■■ 

J, NDUCT  ION.  AI  R 

I A IPTl 

lA  (PT2 

TA  RTl 

TAIRT2 

69.722 

50.999 

127.65 

44.948 

PRIETCF  AIR 

TEMP 

86.900 

“ ^OE'LTAP 

1.0631 

" n:?  T3 

55.-273 

FLOW 

1436.7 

CFLI  TEVp.  = ° 

0.PC5 

HFATFo  TE'-'R 

= 86.255 

CorLCR  TFMP  = 34.362 

- 

NASA-IEH!S  PPELIMINARY  DATA  04/22/76  CAPDFt  I 0^/22/7ji  2li2ai2l  .896 

LFANOIJT  PF-RW!S  I'c  T 50  PEG  HUM  - 80  I 1/2  T npEN  HOPE  = 6.0C0O  M3.  SCANS  « 5 

f N C-TNE  T IMING  = 2f  .000 PEG.  BA9CIMETUC  PPESS'URE  29.  OOP  BATED  HP.^  160.00 

roMP  AtR  TF*’P  PRESS  CFM  PRY  FLOW  IPJA^ 

• — --  ■ oq'_  fTfi?  ’ ?i.s'86  97.677  0.648S0  16.299 


PGM  C003  RDG  3635 


■C  RATIO*  2.1250 


COMP.  AIR 

TEMP 

PRESS 

51 .109 

29 .002 

COMB.  FUEL 

TEMP 

PRESS 

. 81.866 

5.6898 

cnni  iriG  a ir  ' te  mp  ’ U! 

■■  ■60.880  -0 

P FL-hUm  ~1 

__  0 1 . 0 9_7_ A 

emg.  cpmo.  f/a  pry  f 

0.099951  0 

WFT  CDRRECTI 0*-'  FAC  T'^ R = 0.  85  973 


_CFM^  

21.  58  6 

"density" 

46.600 


_ IJPEt-HPOO  OEL-Hnpp 
-0^065111  0.875  il 


PRY  FLOW 

■97.677 


TURBO  FLCW  FLOW  T RON  FPIP 

11.260  9.7630  6.1551 


FLOW 

' 0. 00000 


REL-HUM 
' 8i;  097 


PEW-PPINT 

"65.520"' 


0l.O9_7_ 

_F/A  PRY_ 
0.099951 


65.785 

F/A  WET_ 
0'.09929‘2 


HUMfnTTY 

66.676 


*"H20  vapor  CPRPEftEO  HP 
1.0672  1.37jl6  


EOU.  RATIO  RPM  - 1 TOP  QU  E_ 

"i."6910  " T'199.1"  1200.2  6.OOO6 


BHP 

1.370O" 


EXHAUST  MOLE.  wl 


26.229 


EXHAJST  DENSITY  = 0.067913 


rOiTffATE  i l5'91-; 


: — p'aRT’  p'fP  M ILriON  wpf  " per  cent 

‘‘'’ASUREP  CONC.  HC  PP'^  NOX  PP**  FO  Dfyf_ f!.? 

--  14851.  " 8.7329  li.719  7.3312  0.66881 

CORRECT FD  COMC.  TP  WFT  BAS  IS 10.C75  . QT--Q35j- 


Fwl'sSION  "rate 

_F«  ISSIOJN MA  SS/^iODF  

EMISSION  MASS/ RAT  ED  H? 
MPPE  FMl  S.  /STD.  CYCLE  ^ 


HC  _ MOX  CO 

0.86858  0'.0016560  11.662 

0.062629  8.2  699E-pB_  O.582O0_. 

■b.bd0265lff  5. 16'37F-b7  " 0.  0036380 

I-J.957  0*3367.58 8^6619 


cal. FUEL  AIR  « AT  If’  = 0_.iy33  ; MPAS.  FUFL  AI  R R A T 10  = 0.  0O9951_  __.DlFF^HEASj^&_C  ALjiJ^/ 


CYL  TF“P  OEG.F  . CYL-1 
266.62 

TxT  gas  TR<^p‘"frEG7F  "EXf-l 

1077.5 


ENGI^'E  OIL  FO 

16 

■oYM6"c'bNb^  TO 

- 1. 

IMOUCJICM  MR _IA 

■ ■ ■ "‘AO 

~o'p‘TFrCE"Al"R"  TF 

36 

CELL  TFMR.  = 30.R63 


FORT 

162.81 


TORQUE 
1.  66  73 

I AIRTl 
69.850' 

TF'-'P 

36.937 


CYL-2 
" 285. 18 

EXT-2  "* 
-656.00 

SORT 
-69.356 ' 

■"  RPM 
1201.3 

IAIRT2 
'■'51 . 1 C9' 

riFLTAP' 

1.9‘‘57 


CYI.-3 
"270. 66 

"ext -3 
562, 71 

ORP 
56.2  30" 


TAnTl_ 

"ORFR  "" 
55.P6I 


CYL -6 
286.29 

EXT -6"" 
603.23 


SEXT-1 

595.30 


SEXT-2 

593.69 


M AN  I FOl  D_  PR  E SSUR  E f 8 . 86  2 8 
"CYiTbACR  rt'BS'sTmE  = 28'7978" 


TA1RT2 

■'66.972 


Flow 

1965 .1 


H=^ATFR  TEMP  = .36.261 


CQDLIR  TEMP  = 36.608 


«A<;  A-l  FU  PRFI  IM  INARY 

DATA  04/23/76  CADPEll 

REC  04/23/76  09:59:07.055 

FAC 

SEX15 

PGM  C003 

ROG  3637 

• lEANf'IJT  PE-RUNS 

'TO  CL  APP 

50  DEG. , HUM= 

=603  MODE  = 4.0000  NO.  SCANS  = 5 

i 

FNGINF  TIMING  = 

25.000 

DFG.  BAPPMETRTC  PRESSURE  = 29.230  RATED  HP. =150.00 

HC 

RATIO*  2. 

1250 

CriMR  . AIR 

TFMP 

PRESS 

f.FM 

PRY  FLOW 

VAPOR  FLOW  PRESS  TOTAL 

48.791 

29.'217 

163.00 

760.01 

3.5053  14.637 

. CP«P.  FtIFL 

TEMP 

69.985 

PRESS 

5.4161 

DENSITY 

44.912 

TUP80  FLOW 
61. 536 

FLOW  TRON  FPIP 

60.984  6.0822 

• CnPl ING  AIR 

TEMP 

UOEL-HOOD 

DEL-HOnD 

FLOW 

P.FL-HUM  DEW-POINT 

51.418 

3.0C61 

3.9706 

0969.7 

63.288  36.885 

PEL-HUM 

1 

63.288 

2 

65.1 52 

HUMIDITY  T H20  VAP^p 

32.285  0.74137 

CORRECTED  HP 
118.-95 

ENP-.  C9VD. 

F/A  ORY 

F/A  WET 

FQU.  RATIO 

RPM-1 

RPM-2  TORQUE 

8HP 

0.08C241 

0.079872 

1.1976 

2430.4 

2432.9  257.88 

119. 

34 

WET  CDPRECnON 

F*  W- = 0. 

85786  EXHAUST  MOLE-,  UT, 

= 27.551 

FXHAJST  DENSITY  =0.071622 

EXHAUST  PLOW  RATE  ■ 

11511. 

MEASUREP  CONC. 

PART  PFP 
h;  ppm 

MILLION  WF-T 
MOX  PPM 

Cn  DRY 

PFR  CENT 
C02  DRY 

02  ORY 

~Q> 

CCPPECTFD  cnNC. 

1332.8  432.96 

TO  WET  8ASJ.S 

6.1366 

5.2544 

10.915 

9.3646 

0.044484 

0.038161 

tAJ 

HO 

MOX 

GOv 

EmIssI'Pm!  PATF':' 

FMISSfpN  MASS/MPPE 

■"0.55083 

0.045903 

lV593liT 

0.0.49427 

43.998 

3.6565 

. Em  i SS  I P''<  M ASS/  R AT  FP  HP 

Monc  cufc./cTn.  rvci F M 

6.0002868^ 

15.100 

'■■'0.06030892 

20.595 

■"  ■6.022'9“i,'5 
54.561 

r *1  tiici  AID  DATin  = n.rKiriTAA  cfas.  fiifl  AIR  RATin 

= 0.080241 

DIFF  MFAS.C  CAL.  F/A 

PERCENT 

= 0.55264 



: _ . ......  

. ' ' . 

r Yi  tpMp  ppn..F 

CYL-1 

CYL-2 

CYL-3 

GYL-4 

o o 

36C.94 

379.71 

'378.  88 

390.95 

i!g-gr 

pgg- 

FXT  r,AS  TEMP  PEG.F  EXT-k 
1 7 . 1 

EXT-2 
-256. 26 

EXT-3 

961.41 

EXT-4 

1962.4 

SEXT-1  SEXT-2 

1313.6  1310.1 

8^ 

E^'FTT^■F■  OTL 

ECllTi 

SniLT 

OILP 

MANIFOLD  PRESSURE  = 26.070 



165.43"  ■■ 

81.927 

72.691 

C Q.. 

. OYNO  CDAP. 

TO  rqTif 
25C.92 

RPM 

2313.7 

CYL.BACK  PRESSURE  = 29.371 

■S-M- 

— — * 



■ 

IS. CO 

IMDUCTITN'  AIP  lAlRTl  IATRT2  TAIRTl^  _ TAIP.T2 

^ .... -.Yy.aSB!  A5.0A8 


""~~nRl'p  I'CF’ AIR  ’Tf'''P  'OFltA'P  PRFP  ’ FLOW 

_ 90.158  _ 4.  0826  54.512 „_2T64.D__ 

CELT  TF‘-‘P.  = 77.590  iipATFP  t F"  p = 88.975  CO'-LFR  TF»^p  = 37.155 


NASft-LPWlS  PPEL1^1MA'»Y  riATA  04/23/76  CAOnPtl RIL 

I FAVOUT  Rf-ffUVS  'TO  :t  APP  50  DEG..  HUM=60?; MPDE  = 5,.00_0p NO_.  SCAN'S  = 5_ 

E mg  t ME  T I *1 1 Nr,  = 75.300  DEG.  BAPPMET^  IC  PRESSURE  » 29.230 RATE  3 HP.  =._160.  .00. 


FA£  5EX1 5 

HC  RATIO«  2.1250 


CPM8.  AIR 

TEPP 

PRESS 

CFM 

--  ■ 

53.142 

29.219 

10^47 

■ ~ 

COMB.  FUEl 

TEMP 

72.159 

PRESS 

5.4986 

PEMSITY 

44.954 

COOL  IMG  AIR 

TEMP 

UPFL-HnnO 

PFL-Honp 

51.437 

2.9C62 

3.7351 

i 

R EL-HUM 

1 

59.859 

?. 

65.999 

HUMI3I TY 
32.488  __ 

liRY  FLOW  _yAPQB  FLOW  PRESS  TOTAL 
~A71.  E A 2*.  1899  ” lA.  A69 

’"t"UP P’n’FlL TW'  FLOW  TROW  FpTp 

A1.563  39.A66  A. 1095 


FLPW 
9782.  5 


PEL-MU’^ 
"•59  . 8 5 9 ’ 


nEW -POINT 
"36.  750 


V h20  VAPOP  CPPREffEn  HP 
0.  7A60A  AS.  121 


ENO.  COMO.  F/A  .BP.Y ,F 

’ 0.0B3AA2  0 

”w if "cppp Ecr ION  Ff " znE.  = 6. 86 Ha 


F/A  WET.  , pou.  ‘lAT!,n_  RPM-1  PPM-2  .. 

0,083256  "1.2684  2351.3  2353.7 


TOROUE 

■"iA5.75 


RHP 

■"65.2  57 


'FXHAUSf^MriLE-  wf*  VH.39A 


EXH aO'sT'dENS  ft Y ■=  ' 0 ."ofoHo  EXHAUST  FLOW  RATE  » 7239. 


_i— ■ ''part  WHliriLLIOH  L : 

. P EA  S'JR  EO  " DNC . H'  PPM  , NOX  PP»  CO  pRY^  _ C.n2  ORY  , - — ^coor" 

— ' - 15  27.8  2A0.6A  7.0579  10.  A66  0.055986 

C PPP EC  TFO  CONC,  TO  WFT  BASIS  03 63  __  .9  .0 25A  _ __ __0.  0A827^ 


"EMI  SSI  on" ' rate 

EPISSIf’M  MASS/P'-nE  __  

‘EM!  SS  ! Om"”  MASS/  RAT  pO  “np— 
jinoF  FMlS.ySTO.  CYCLE  % 

CAL  . FU  '=L.;;A  I R,  P AT  rr,=  .0  .OR_290  A 

rVL  TPMP  OFG.F  CYL-1  _ 
315.82 

“E  x'f '‘GAl'~f  rMrifFG^‘r"F"xTHr 
1370.7 


HC  

■0*‘39706  " '3’.20732  31.089 

0.030706  0.020732  3.1989  _ 

O.0502‘‘r&16 '■■  ‘■0.00012957‘  0.  01999? 

1 3.061  8.S3B1  A7  .603 


MPAS,  FUEL  AIR  PATtO  = 0.  083  6A2  _ _ 01 FF  MEAS.C  CAL. F/jA_  PFRC^NT_=-0_«7  750A_ 


E Ai  r,  I V P OIL 
'"pYAtri’TriMnT 
TNPUCTIPM  AIR 

'opiF  ice'aTr"' 


FO!  IT 
165.21 

'‘T'^kO'IF"" 

1A1.5A 

lATPTl 

A9.M? 

- jF»  p 

90.385 


CYL-2 

326.96 

Txf-2 

-375.36 

SOT  lt 

LAO. 27 

“rpm 
2?  77.9 

TAIPT2 
5C. 1 42 

PELTAP' 

4.0«37 


C.YL-3 

321.07 

Tx'f-"3"' 

409.79 

niLP 

72.503 


TAIRTl 
-76.  306 

■p.ppp 

53.777 


CYL-4 
325. 36 

■"rxT-4‘" 

1619. 2 


SFXT-1 
1176. 8 


SFXT-2' 

1178.3 


MANIFOLD  PRFSSJRE  = 18.332 
■■CYL.'BACX'‘f'RFSSURP  = 297294“ 


TAIRT2 

45.507 


FLOW 

2767.2 


7P. 374 


HFATFf-  TF«P  = 88  .808 


rrn  n<  temp  = 36.573 


CFt  L Tf^'P 


,fC  „„25,„  ,0  = 16,14.091 

.Lf.™,  «E-«ovs^j^tL  jpp_6p  npi...,__„„.,.60,_ «mF_...,.oppo m._sum  = 5 

_ ENGINP  Ti>n\'r.  = ^5.Qoa  ^ 

AtP 


FAC  SEX15 


PGM  C003 


RDG  3639. 


- B A RjnMF  T ? .!  C . EBJ;  R E . = 29  . 2 .30 


RATED  HP.=  160.00 


HC  RATIO*  2.1250 


TFVP 

'*^9.330' 


CPMR.  Fiifl' 
.conLiwr,  AiP^ 
~R"Er-HU«‘ 

ENG.  COMD. 


TEMP 
. 6.=i  .976 

TF«P 
93 .0^9"' 


P 0 c j <; 

29. 2 36 

~PP  FS  S ~ 
5.3597 


tnFi.-mori 

2.9509 


CFW  _ 
‘235.60 

~nENsTTY~ 

_66.  J39.  _ 

DEL-nmn 

3.9103 


09Y  FLOW  _ VAPOR.  FLOW  PRFSS  TOTAL 
967.95  > 6.3092  16.S28 


Turbo  FLOW  flow  trom  fpip~ 

B3.513  79.562  6.0166 


FLOW 

9865.9 


REL-HIIM 

60.670 


DFW-PniMT 

'36.325 


1 

60  .670^ 

F/A  pay 
~0.0B219'7' 


2 

>7.905 

F/a  wft 
0. OH  1832' 


HU^tD  t TV 

31.163 


? H20  VAPOR  CPPPECTED  HP 
0.71561  156.69 


WET  CPPPEfTinV-  FACTlP  ='o785665  ■fxATiJst  H’OIF.'Vt.  = 27.507 


PPM-2  _ TOFOUF  RHP 

1.2269  2692.9  2696.  0 296.  15  'l50.8? 


PART  opR  •'ILLiriFi  i.TT 

FP HO  p9'*  N'lx  PPM 

^ ‘ 176.93"' 

—•—Cn.RREC  JF.n,.:C PNO W S!  $ 


FXHAlJS'f  DENSITY  = 0.071221  FXHAUST  FLOW  RATE"'i~167F8.' 


_n  DRY 
7,‘03  7r 
6.0283 


PER  fPVT  “ 

CP?  ORY  P2  ORY 

10.521  ' 'O.OC66607 

_9..01?6  0.00568B7 


FVT  SSI  r^'“^PATE'-  ”■■■; 

IP*|  maSS/MOPF 
F M I s S I P*'  M A S S/  P A T FD  Hp' 
„Mpn£  FMI s. /STP,  CYCLE  " 


CAL.FtiFI  AIR  PATIO 


HC  

""0;i66‘9l6 
0.0C33658 
2.09  11P-0'5 
1. 1006 


_NPX  

0.3T6R4 
_ 0.0CI5S67 
9.7  168F-d6‘ 
0.66779 


CO 


66.6?6‘ 

0.37317 

0.00201o'8 

6.8091 


n»f„t..A  tR  BATJO^,  .0,0fl2197_„.0IFF_MEAS.  C CAL.  F/A  PERCENT  = 0.89967 

CYL  TEMP  oFG.r  CYL-1  — - 

396'^69'"'" 


CYL-? 

''619.99 


CY1.-3 

"395.79 


CYL-6 
60?. 85 


EXT  GAS  TFMp  PFG.F  5 XT—  1 E )("][■_ 

= ■ . .909.26  51.610 


FXT-3 
-226. 63 


FXT-6 
1686. 7 


SFXT-1 

1380.2 


SEXT-2 

1376.3 


..ENGIME  PIL  _ ^ 

, FPILT 

17F  .27  ‘ 

STILT 
18  5.86 

DUP 

73.555  ' 

MAMIFPLP  PRESSURE  = 28.156 

T'^RPtJp 

; 301.F6  

P4PM 

2626. 6_ 

CYL.BACK  PRESSURE  = 29,611 

;_iNni)CTirN  MR 

lAIPTl 
68.9  55''  

I AI PT2 
'69.330 

TAIRTI 
-69. 968 

TAIRT2 

66.353 

‘PPIFICF  AIR  ' 

"’Ti"P  — - 

DELTA P ■ 

pp.Fp 

FLPW  

^ ^ ' ■ 

90.666 

6. 360? 

66.563 

2067.7 

CFLI  Ti^f'P.  = 7! 

‘.  66.“ 

hfATFR 

TC"P  = 8 3 ..203 

rmi  f.R  tfmp  = 6,1.688 

N aS^-L F>-‘  I S PP  CL  I»*  INAPV  OATA  0^/?3/76  CApriFI  l P_C  _pA/  ?3/ ^^.6.  930 F AC  S FXl 5 

LFAVnUT  RF-RU‘IS  TH  CL  APP  50  OFT,.,  HU''=60'’_; J_3_* 95*^. NO.’  SCANS  = 5 


pr.M  C003 


RDG  364^0 


FMGTME  TIVI'T,  = ?5.300: 


PAROMETRIC  PPFSSURE  = ;?9.?’30_ 


RATED  HP.=  160.00 


h:  ratio*  2.1253 


\w 

. _,rpM9.  AIR  

TEMP 

49.366 

PRESS 

'j’p.l'ss 

CEV 

' “ '205.'32 

DPY  FLOW 
967.82 

VAPOR  FLOW 
■ 4."2895'  " 

PRFSS  TOTAL 
14.  82.9 

COMP.  FI'EL 

TEMP 

5 9.00  2 

OR  ESS 
.5.35  67 

DENSITY 

44.936 

TURRO  ELDW 
81.463 

FLOW  TRDN 
_ 79,487 

FPIP 

6.0528 

! - 

CnOLlA'C,  AIR 

TFf.'p 
' 53  .230 

UPFL-HDpn 

2.9743 

DEL-HP3D __ 
3.82'04 

FLOW 

9910.4 

RFL-HUM 

60.324 

DEW-PniNT 

36^215 

RFL-HUM 

1 

50  .324 

2 

21.818 

HUMIDITY 
31.0  2.5 

"?“H2n  ~va"por' 

0.71244 

'■CnPPECTE'*D~Ho" 

__  155.26 

EMG.  rOND.  . 

F/A  DRY 
O.OP2r3  0 

F/A  WFT 
0.081768 

FOU.  RATIO 
1.2258 

RPM-1 

2695.0 

RPM-2 

"2698.  8‘  ' 

TOPOUE 

295.63 

PFT  CPPRFrTin'i  FACTiP  = 0.  85669 


E XHAUST’'-’9LF.  HT.  = 27.512 


PAP.T  PER  MILLTriN  WET 

P'FAEURFn  roMC.  HC  PP'-'  NOX  PP9  CO  DRY 

1165  .4  164.  A?  7.0439 

CORJ^jECTFn  CONC.__TO  '•■'PT  ft4SI^S_ 


PER  CENT 
CP2  DRY 
10.512 
9.0053 


RHP 

151. 70 


'exhaust  OFNSTTY  = 0.071235 


02  DRY 

0.C15141 

0.012972 


■fXHAUST“FLDW"RATF  * i4762." 


r MISSION'  RATF 

FMISSIPI'i;  MASS/voDE 
F.MISS19F'  MASS/PATFn  HP 
MODP  FYI S./STD.  CYCLF  K 


HC  __  „Npx  ,cn  

0'.61764  “ 0.2BP'P'3  " ' 64.674. 

O.OOTORn?  _ 0.0014442  _ 0.32337 

i.9301P-05"  "9.D261F-'06  ' 0.0020210 
1.015P  0.50174  4.8120 


CAL. FUEL  AIR  PATIP  = 0 .082974  f' FAS . FUEL  A 1 R RAT  ID  = 0.082130  OlFF  MEAS. & CAL.  F/A  PERCENT  = 0.90501 
CYL  TF'-'P  DES.F  CYL- 1 CYL-2  _ _ CYl-3  , *^YL-4  ; _ _ _ . . . . 


CYL-  1 
‘396  .22' 


‘EXT  r.'AS  TE"P  DE’;.F  rXT-1 
602.25 


ENGINF  OIL  P9 

n 

TYm'''cni‘n‘;i  fp 

2 9 

INDUCT JPN  AIR  I A 

..... 

"c R I F I C F A 1 R 

CO 

CFll  TRMP,:=  TP.TO- 


FPU  T 
179.04 

■fppoij'lT 

298.50 


CYL-2 

420.81 

■"E  XT-2“ 
-245. 5f 

S3  U T 
176.  IP* 

*~ft  ii  •«  ~ 

2643.7 


CYL-3 
*‘396. 80 

E'XT-S  — 
-3’^A.63 

nup 

■ 73.643 


CYL-4 

403.44 

■'EXT-4"" 

1023.9 


SFXT-l 
1382. 5 


SEXT-2 

1376.9 


MANIFOLD  PRESSURE  =.23*195 
Tvi  rfrAr‘K”pR^'SURE  = 29.T7T 


lAlPTl 

lAIPT? 

TAIP.n 

TAIRT2 

■■■49.0^7 

■49.366 

■"  -39.078 

46.26? 

~TCPP  ’ 

"deltap' 

P.RFP 

FI.0W 

00.742 

4.30C6 

54.  899 

2P63.5 

704 

t-'EATFr-’ 

rpip  = f>9  .4  17 

CrOLER  temp  = 39.907 


MAS A-L EWIS  PRELIMINARY  OATA 04/23/76  CADDEII  «F:  0»/23/_76  1 50» jjig 

_L  EANDUT  PF-R.ilMS  ~ TO  CL  APP  SO  PEG,  t HUM=607  WCDF  = 5. 3000 — N0«  SCAMS  3_5 

F NGl  NE  T I MI  MG  = 2S.300 PEG.  BAPQMFniC  PRESSURE  = 29.230  RATE3  HP.=  160.  00_ 

rpMP.  AIR  TEMP  PRESS  CFM  _ ORY  FLOW  _ VAPOR,  FLQW_^LSS^I^^ 

_ 29^.226  102.30  470.37  2.1107  14.470 


RDG  3642 


0 . 

ENGINE 

TIMING  = 

= 25.300 

CPMP. 

AIR 

TEMP 

O . ■ 

49.677 

CPMP.. 

FUEL 

TFMP 

J 

71.931 

HC  RATIO-  2.12S0 


PRFJS_ 

~2^.22b 

PRESS 

5.5022 


PEMSITY  TURRP  FLOW  FLOW  TR ON  FPIP 

44.061  40.413  38.6  36 6.0801 


COOLING  AIR ^ _TFM^, U 

SI.  591  2 

“p'EI  -HU M I ~ 

^ ^50  .903  ? 

ENG.  COMO.  F/A  DRY  _p 

"■  “ ''0.082564  b 

“we'f'c  npF  ECTION  FArflR  = 0.86233 


U3P(_HnnD  OFL-HOOP  _ flow  ^PFL-HtIM_ DEM-POIMT, 

2.9414  3.’7329  9848.7  58.903  35.905 


I 

55  .903 

F/A  0RY_ 
''0.b8'2  564 


2 

53.499 

P/A  WFT_ 
o'.  0«  2 19  5 


HUMITITY  7 H20" VAPOR  CORRECTED  HP 
_31.4U 0.72129  _ 65^277  _ 

FOU.  P ATJ^O  _PP”-1  PPH-2 ^ TPROUE_ 

~1.23?3  ' ~ 2351.3  ‘2354.1  " 146.23 


RHP 

65.468" 


EXHAUST  MO LF.  WT.  27.473 


FXHAUST  DEMSITY  = 0.0711V7  EXHAUST  FLOW  RATE  * 7186.8 


_ „ „jj^lion  wet  pfr  CFNr 

MPACMRPO  rnvr  . Hr  ppm  MOX  ppm  CO  DRY  C02  DRY  _02  DRY  — 

_MEASUKt,,  L - 222.26 “6.7040  10.485  0.0B2388 

CORREC  TFD  CQMC.  TP  WET  PASTS F.7S  IJ 


FMI  SSI  OM  R"ATF 
FMISSIPM  MASS/MOPE  , 
FmISSIOm”  MASS/pATFD  HP 
ypoF  E^I  S. /STP.  CYCI.F  7, 


HC  NOX  _ _ _C0  

0'.V2i37"'  ' "'0.19333""  30.164  V 

0.042137 0., 019003 .3«Q164__, 

'3.36626335  “o;5601187'7  0.018352 

13.861  44.887 


CAL. Fuel  air  patio  = O .082  29  5 „ M FAS  .__RIFL_  A I P__P  A T I0_=__0.  082564^^ 

CYL  TE«P  nEG.F  CYL- 1 _ CYL-2 CYL-3  __ 

■33  5'.il' 


31FF  MEAS.  £ CAL.  F/A  PERCENT  —0.32537 


Fx'r  GA's  t'eMP  DEG.F  FXT-1 
164T.R 


FNOINEPIL 

d’yMO  "CPIiO  ^ 
IAfnUCTI'’N  AIR 
■ PRIFICF  AIR“"' 


EPILT 

184.R0 

topoue" 

14  7.  10 

lA-IPTl 

40.211 

TFJ'P 
90 .0?7 


CYL-2 _ 
'"333.24 

Ex"f-2““ 
-454. OC 

SniLT 
22  9.79' 

HPM 

2278. 0_ 

I AI  FT2 
49.677 

■"  hELTAP  ' 
4.4163 


CYL-3 
■ 331.72 

Txt-T~ 

24 1 . 53 

PILP 

71,747' 


TAIRTl 

91.611 

OPFP 

54.659 


CYL-4 
337.  51 

TxT^4“ 

1604. 3 


SEXT-1 
1189. 6 


SEXT-2 

1192.2 


HANl FPL 0 PPESSUPE  = 18.357 
~C  YL  . BA'Cif*  PRFSS'U  RE  = 29.299" 


TAIRT2 

46.392 


FLPW 
2 373 . 5 


tJCATtR  TFMp  = 89.452 


CTTLER  TEMP  = 37.719 


CEIL  TP'-'P 


79.16^ 


NASA-LEWIS 

PRELIMINARY 

DATA  04/23/76  CAODEI t REC  04/23/76  10:32 

CO 

• 

•« 

FAC 

SEX 

. LEAMOUT  PF-RUNS 

TP  CL  APP 

50  DEG.  HiJM= 

60X  • 

MPDE  = 3.0000 

NO.  SC 

ANS  = 5 

EAICINE  TIM  INC 

= 25.000 

PEG.  RARPMETRIC  PRESSURE  = 29.230  RATED 

HP.=  160.00 

HC 

rOPB.  AIR 

TFMP 

PRESS 

CFM 

PRY  FLOW 

VAPOR  FLOW 

PRESS  total 

47.684 

29.224 

203.55 

961.16 

- 4.3704 

14.825 

" C0P8.  FUEL 

TFMP 
69. 172 

PRCSS 

5.3756 

PENS  ITY 
44.934 

TURBO  FLOW 
8C.051 

FLOW  TP. ON 
77.012 

FPIP 

6.0591 

C POL I MG  AIR 

TPMP 

UDEL-Hnnn 

DEL- HOP 0 

FIPW 

RFL-HUM 

DFH-PniNT 

51.956 

2.  9381 

3.7418 

9842.5 

65.880 

36.850 

RFL-HUM 

1 

65.880 

2 

-19.124 

KIMIDITY 
31 .829 

’f  H?P  VAPOR 
0.73091 

corrected  h? 

156.23 

ENG.  CPMO. 

F/A  DRY 

F/A  WFT 

FOU.  PATIO 

PPM-l 

RPM-2 

TORQUE 

BHP 

0.  080123 

0.  079761 

1.1959 

2697.2 

27C0.4 

293,56 

150. 

76 

PGM  C003 


ROG  36« 


HC  RATIO=  2.1250 


WFT  GOPRFCTTOM  FACTnp  * 3,R5^<?1 

' PAK-T  PE3  'Mi'LLI 

PeASURFP  CONC.  HC  PP'V  Nt 


FXHAUST  M3LF.  WT.  = 27.671 


PART  PE3  million  WFT 
MFASURFP  CONC.  HC  PP'«  NOX  PPH 

1171  *7  233.  76''' 

CnPRECTFD  CONC.  TO  RFT  BASIS 


Cn  OPV 
6.'26A^7 
5.  3620 


PFP  CFMT 
O' 2 OBY 
10.870 
0.3034 


FXHAUST  DENSITY  = 0.071646 


P2  DRY 
b.O  14961" 
0.012  806 


EXHAUST  "FLOW  R ATE  ' ^^"114:5^17-- 


FMISSIPN:  RATE"  " 

EMISSION  MASS/NDOF 
fM  I SS  inN'  MA'S  S/P  ATEO  ~HP~ 
MPPE  EMIS./STP.  CYCLF  X 


ur 

"0.61210 ■ 
0.003C605 


NPX  CP 

"0.4O47'9  “ 56.646- 

0.0020239  0.28323 


1.912BE-G5  1 .2650E-05  0.0017702 


MPPE;  ;EM  is  ./S  to.  CYC L F__?;__ __1'.  OO  6,7 O.  8433,0_. 4.  2 147 ^ 

GAL.FUFl  AIR  PATIP  = 0.081068  PEAS.  FUFL  AIR  RATIO  = 0.080123  DIFF  MEAS . E' C AL . F /A  PERCFNT  = 1*1786 
CYL  TEMP  PFG.F  CYL-l  CYL-2  CYl -3  CYL-4 


CYL-l 

396.34 


FXT  CAS  TFMP  nFC.F  FXT-1 


CYL-2 

422.53 

'"EXT-2'" 


CYl  -3 
405.55 

‘"FXT-3'"" 


CYL-4 
405 .29 

FXT-4  ■ 


SFXT-1 


SEXT-2 


1533.5 

25.655 

_ -148.48  

1600.2  1398.0  1392.7 

ENGINE  PIL  _ 

FPILT 

185.34 

SDIlT 

'252.14 

niLP 

72.975 

MANIFOLD  PRESSURE  =28.047 

PYNO  CONP, 

T'^POUE 

287.?8 

RPM 

?640-3 

CYL. BACK  PRESSURE  = 29.407 

INrUCTirN  AIR 

lAloTl 
" 47 . 26  A 

IAIPT2 

47.684 

TA  1 1 Tl 
53.397 

TA  I R T? 
45.129 

PplFICE  AIR 

re»*p 

09.774 

OELTAP 

4.385C 

ORFR 

54.316 

FLOW 

2864.3 

r FL  L T F>'  P . = 

79.C-21 

W'^ATFR 

TpMP  = pq, ^76 

CPf’LFR  TFMP  = 37.846 

40  ' 

S > 


NASft-LEWIS  PRet!»^INAP.Y  OATA  0A^/?3/76  CADPEl  1 


MODE  = 4.0C0O 


LFAN'nUT  PP-RUNS  TO  CL  APP  50  DEG.  HUM=60^ 

EMT-l'tfE  Tl^lVfj  = 25.000  '^EG.  PAPnWEHlC  PRESSURE  = 29.?30 


REC  04/?3/76  IQi36;  10.311 
NO.  S:ANS  = 5 


EAC  SEX 15 


PGH  C003  ROG  3644 


RATED  HP.=  160.00 


HC  RATIO*  2.1250 


r*  n M Q A T Q 

TE 

PRESS 

CFM 

DRY  FLOK 

VAPOR  FLOW 

PRESS  TOTAL  

L l J P • A 1 

49.110 

29;215' 

'166.  87 

777.58 

3.5714 

14.651 

COMB.  FUFL 

TFMP 

■7  .-*»  7 1 A 

FKFSS 

5*4119 

DENS  ITY 
44.893 

TURBO  FLPM 
63.920 

FLOW  TRON 
61.446 

FPIP 

6.1248 

r U • 1 I 0 

iinPi  — wnnn 

DEL-HHIO 

FLPK 

REL-HUM 

DEW-POINT  _ 

COOLING  AIR 

TFNP 
'‘52'.  556 

171 ' r L *nui  Ji’ 

■3.0066“ 

3.8433 

■9959.'4“ 

-62.340 

36.80'5'  ■ 

RFL-HUM 

1 

/.  7 7 A.  n 

“ 2 

52, 661 

HUMIDITY 
32.151 _ 

<r'H?9  VAPOR 
0.73830  _ _ 

CORRECTED  HP 
119.89 



....  -- 

V C • 7*RU 
C / A nOV 

e / A W PT 

EOU.  PATIO 

P.PM-1 

RPM-2 

TORQUE  BMP  

F ^!G  • CONO«^ 

t~/  A WHY 

0.079022 

"b.  07866T™ 

1.1794 

2432. 8‘ 

2435.6 

“259.53“  ■ r20.24 

“wFT''CnRF<ECTIOM  FACTOP  = 0.85975 


"TnmTsT -Moa fxhau^^  = o.6718T5  exhaust  flow  rate  . 11T23 . 


[ 


' ■ ■■■■  “part  PEV  MTLLf  "N  F'FT  PEP  CFNT 

NFASUP.ED  CONC.  HC  PPM  NOX  PPM CO  DRY  _ , — ' rt^nA9iAS‘ 

--  X2A6.3  768.30  5.4892  11.334  0.08d148 

rPRRECTFD  CCA'C._TP  W FT  ?AS!S  4.  71  93  9.  7441 ^0.07320^ 


oO 

O 

'XT 


“EHrSFIOH  RATE 
EMISSION  WASS/MPDF 
“emission  MA  S's7RATEb~HP 
NOPE  FMIS./STP.  _CY_CLF 


HC 

6.52453 
3.04371 1 


0.0  002  73 19 
14.378  


MOX 

“ 1^0713“' 

0.3S9318 

0.6'bb55823 
37. 216 


Cn 


40.166 
3.3471  _ 
0.62092'3 
49. 809 


CAL  .FUEL  AIR  RATIP  = 0.07^987 
CYL  TEMP  DEG.F 


peas,  fuel  air  rat  IP_  = .C  .079022  „.„.OIFFJ^EAS_.C  J3AL.._  Fi^l  PERCEN 


CVL-1 

354.38 


CVL-2 

383,63 


CYL-3 

595.75 


CYL -4 
399 .15 


F XT ' gas'  TEMP'-f^E'^ 

F FXT-1 
998.7? 

EXT-? 
-454. 00 



FO  ILT 
■135.O8 

soil  T 
193. 12 

. ■nYKO  COND. 

TOPOUF 

252.10 

ppM 

2368,. 1_ 

INDUCT IPN  AIP  ^ 

!A  IDTl 

48.727 

lAIOT? 

49.110 

ORIFirE  AIR  ““ 

TFMP  '■■  ■ 

91 .04  7 

' OcLTAP' 
4.4310 

CPU  TFvp.  = RC, 

60? 

u cat  pp 

EXT- 3 
175.18 


FXT-4 

1689.0 


SEXT-I 

1349.2 


SEXT-2 

1346.9 


01 LP 
72.011 


MAN  IFOl  D *«E  SSURE  =_  26.539 


CYL.8ACK  PPESSURE  = 29.333 


T4  I3T1 
109. 15 


TA1PT2 

45.835 


"op  F5 
53.783 


FLOW 

2875.5 


AY  in  TRS'P  = 09.778 


CPOvER  tfmp  = 38.654 


J 


MftSA-LEHfS  PPFLIMINftP.y  OATA  0W23/76 CAD2.5ii 1 0:  ^0:  05  ,.545___ 

I FANPIIT  RE-RUNS  >TP  CL  APP  SpnEG.  HUM=fe^ WPDE  « ..SjOPjO NO.  SCAMS  ^ 5 

TTMtMP  = 25.000  DFG. 

T.-i.n  Docc?  rPH  DPV  FLPW  VAP!)R  FLOW  PRESS  TOJTA^ 

COMP . AIR  TE NP „SReSS  CFM  “VTtPS 14. 4t5 


FAC  SEX15 


PGM  C003 


RDG  3645 


HC  RATIO*  2. 


TEMP  _ 
50;671 


PRESS 

■29.2r2‘ 


CFM 
103  . l ‘6 


DPV  FLPW 
474.' 20'  ■ 


VAPOR  FLOW PRESS  TOTAL 

''2.1785  14. 475" 


CP'*e.  FUEL  TE»<P  P 

_,73 .360  5 

CPPLING  AIR  I TFPP  IJ 

..  , — 2 

'FEX-Hu'^r  i 

50. 1 17_ 4 

FNG.  CDND.  F/A  DRY ^F 

0.085098  0 

~wEt  CPRREXTI  CN  FACXnP*~=~0r8542b 


PRESS 

5.4971 


'ofvSITY  TURBO  FLOW  FLOW  TRON  FPIP 
44.822  39.869  _ 40.360  _ _6. 1482 


TFPP  _ 
"52  .'566 


58.117 


UDEL-HPPD  DEL-HnOD 

2.835f  s.Yoes 


rinw 

"9647.1 


REL-HU8 
"58.117  " 


DEW-POINT 
3 6. "500 


2 

46.117 


HUMIPITV 

32.153 


"r  H2P  VAPOR  CORPECTED  HP 
0.73  834  65.497 


F/A  DRY ;F/A  WFT 

0.085098  “0.084708" 


FPO.  RATIO  RPY-1 
1.2701  ■ " ‘ 2352.8 


RP«-2 

2355.3 


TORQUE 

145.42 


BMP 

65.594 


EXHAUST  mol F.  WT,  = 27.282 


^ ... — : "~*-papj  'p|:o  MILLIPP  '•'PJ 

measured  CONC.  HC  ppm  nox  ppm 

- 1764.5  177.  08 

CPPPECTED  CONC,  ,JP  WFT  BASIS  , „ 


CP  DRV 
7.4564 
6.4438 


PEP  C^NT 
CP?  DRV 
10,250 
8.8578 


E'XHAUST  OEVSITV  * 0.07064( 


P2  DRV 

0.076388 

0.066014 


fm'issiom  pate 
pMISSliPN  MASS/YPOE 
'■'ey  I SS I civ” ' MA'  SS/p"aTEO  HP 
MPpp  EMrSi/STD._CVrLE;_?_ 


HC  _ 

oV4<344'  ~ 0*15417  34.  227 

0.046344  J).3  15417_  _ __3.4227  _ 

■0.  00028965  “9.5'355F-P5  0.0213  >2 


CVL  TEMP  DEG.X 


CV  L-1 
313.63 


■FXt"G'AS  f 'e'mP  DEoTf  PXT-i" 
1296.5 


ENGINE  OIL  EP 

' ' 18 

“pV”Nn'"'cnN'D . t n 

. 14 

INDUCTIDM  air I A 

■ ' “50 

oPiFicE  "air  TF 

_ ‘’2 

CELL  TE*'P.  = 30.813 


EPILT 

183.61* 


MFAS. 

FUEL  AIR.  RATIO 

= 0.0850' 

CVL-2 

CVL-3 

CYL-4 

327. 51 

326.20 

375.36 

FXT-? 

FXT-3 

EXT- 4 

■454.00 

234.26  

1599  .9 

S3  ILT 
243.81" 

OILP 

"■"■72.039 

AVI  FOLD 

nlFF  MEAS.C  cal.  F/A  PERCENT  «-l.2530 


SEXT-1 

1178.6 


SEXT-2 

1182.0 


toRPiJF 
140. 70, 

lA  IRTl 
50.179” 

“tfmp 

92.387 


2298. (X 

lA  IPT? 

50.671* 
' DEL  TAP*' 

4.3569 


CVL.”BACK  PRESSU'RE  = 29.316 


TA  RTl 
139.61“ 

"nRF2 

53.962 


TA1RT2 
" 46.524“ 

“'f'lpw 

2848.6 


HPATFp  temp  = 90.330 


CpniEP  TFMP  = 38,246 


- 

' 

ftiArA  1 CLitC  ODCI  tMTMAPV 

DATA  05/23/76 

CADOEl  I 

REC  05/23/76  10:50:55.398 

FAC  SEX15 

PGM  C003 

RD6  3657 

LEANOUT  RE-RUNS  ‘TO  CL  APP 

50  DEG.  HUM=60?! 

MODE 

= 5.0300  WO.  SCANS  * 5 



FNGINE  TIMlNr,  = ?5.000 


OEG. 


BAROXETRIC  PRESSURE  = 2q.?30 


^ATEO  HP.=  160.00 


h:  ratio*  2.1250 


COfP.  AIR 


TEMP 

^oVA98 


PRESS 

2'9.'2A!f 


CPM 

156.06 


ORY  FLOW 
773^19  " 


VAPnR_FJLOM  PRESS  TOTA^ 
■■3.5526  ■■  ■■"iV.’649 


rOMP.  FUEL 


TEf‘P 

70.529 


PSESS 

5.5203 


OENSITY 

55.397 


Tupro  flow  flow  TP. on  FPIP 

61.217  60.996  6.0775 


rnCL ING  AIR 


temp 
■ 5K91^ 


uQPi-Hngn 

■"2.909'8 


0EL-Hn2D_ 

■■3.'8557 


FLOW  _ 
9789.3 


PEL-HUM_ 

’63.797 


_OEH-POtNX_ 
36  V 8 fO 


PEL-HUM 


63  .797 


2 

35.380 


HUMfni TY 
32.163 


''  HPn  vAP.OC  CORPE'CTEP  HP 
0.73  857  .119. ‘.SI 


FNG.  COMO. 


F/A  OP^Y_ 
■■0.0783.39 


F/A  WF  T _ 
"a  .07 8 528 


FOU.  PATIO  P.PM-1 _RPM-2 TOROUF 

1~177/,  '2533.3  2536.7  259.00  120.00 


WPT  ’CORPECTION  FACT3P  = 0.86256  FXHAUST  MOiE.  WT.  = 27.770 

'■'pART'p'ER'  MILLION  WFt“  PER  CFMT 

MFASUREO  COMC.  HE  opm  MOX  PPM CO  nPY  , _ CP2  nPY_  - 

■ 1152.6  751.21  5.1302  11.555  0.068567 

CORRECTFO  C3NC._jm  .WFT_8ASI_S  _ 5.5256 9.9655 __JbJi55050_ 


FXHAUST  DENSITY  = 0.071903 


TT65^(5r 


oQ 

-O- 


3^ 


FMISSinf'  RATE 
FMlSSinM  _MASS/MJinE_ 

F M f ss  I 0^'  ' m'a  S s'/  P At  FD  H"P 

MPDE  FMI  S./STn._CYC_Lr__^ 


jlC 

0.5'8210 

0.050175 


O.00C25110 

13.216 


MOX 

’ r .o’277‘  ’ 
0.0B563«^_ 
0.00053525 
35.683 


cn 


37.526 
3.n88_ 
■ 0.019592 
56  .511 


CAL. fuel  air  RATJO  = 0.07315:0_  MFAS,.FyFL  AIP  R AT  10.^-,  0. 07883?  :_DIFFJE^  =-0.936_2.0„ 


CYL  TEMP  DEG. F 

CYL-1 
■ 363  .82  ' 

C YL-2. 
'388.37 

CYL-3 

391.23 

CYL-5 
' 501.57 



. ’fxt  ’gas  temp  'oeg 

■.■FTxt^r^ 

13  25.?, 

E XT- 2 
-555.00  _ 

Fxt-3 

516.31 

FXT-5 

1751.6 

SEXT-1 

1352. 

ENGINE  OIL 

EHILT 

STILT 

niLP 

MANIFOLD 

fRESSURE 

185.58 

325.62 

72.319 

1 pfssupe' 

. DYNEi'  COMD.”  "" 

TOPOUF 

268.57 

RPM 

2355.8 

CYL. BACK 

INDUCT  ION  AI  8_ 

lA  IP.Tl 
58.0P.7 

1AIPT2 

58.^98 

TAlRTl 
150.  98 

TAIRT2 

56,170 

ORIPTCF  AIR 

"TF‘-’P  ~ 

91.656 

TEl TAP 

5.6C°3 

■ ORFP 
53.820 

FLOW 

2928.6 

SEXT-2 

1339.1 


CEl L TFMP.  = 7°. 765 


i^CiTPp  TCMP  = 91.559 


CniLFR  TFMP  = 38.955 


NASA-LFWIS 


PPELtMTK'APY  DATA 


0A/P3/76 


CADOFI  I 


PEC  OA/23/7&  10; 54; 47.653 


FAC  SEX15 


PGM  C003 


ROG  36^8 


L fanout  re-runs'  Tf’  CL  . APR  SO  DEG.  HUM=60r 


MODE  = 5.0C00 


NO.  SCANS  = 5 


F NO INF  TIMING 


?5.000 


DFG. 


BARDNETRIC  PRtrSSURE  = 2?. 230 


RATED  HP.»  160.00 


h:  ratio*  2.1250 


roMR.  air 


TEMP 


50.078 


_'»RES^_ 
2 9'.  22  4 


CFM 


102.63 


PRY  FLOW 
A71.A6 


VAPOR  FLOW  PPFSS  TOTAL 
2.1'596  ■ ~1a.A72 


COMP.  FUFL 


TFNP 

73.AIA 


PRESS 

5.5151 


DENSITY 

AA.921 


TlIPPD  FLOW  FLOW  TRON 
38.835  37.387 


FPIP 
6. 0A92 


rnOLING  AIR 


TFMP 
“5i;8"3  7 


inEL-HOOO  DEL-Hono 


3.0723 


4.0500 


10091. 


_REL-HUM^ 

59.236" 


DEW-POINT_ 
36/425  ■■■ 


R EL-HUM 
ENG.  COMO. 


59.236 


2 

49.295 


HtIMIOI  TY 
32.065 


r H20  VAPOR  CORRECTED  HP 
0.73633  66.‘l21 


F/A  DRY F/A  WFT  FOU.  OATIO  RPM-1  PPM-2  TPOOUE  RHP 

0.079301  ■0.078939  1.1836"  " "2353. 9 "'  " 2356.6  147. '86  66T2"7ir 


WET  CnRRFCTinN  HC'f  = 0.86140 


'FXHAUSf  M3LF.  VT^.  = 2T .131 


^ .■ 


PART  PER  ^<ILLI^M  WFT 

MEASURED  CONC.  HC  ppM  _ NOX  PP’' 

1441.7  305.  52*  ■ 

rORRECTFP  CONC.  TO  WFT  OASIS 


FMISSinN  rate 

_FMISSIn^' MASS/MODE 

EMISSION  MASS/p"ATED  HP 
MODF  EMIS./STD.  CYCLE  7 


_HC  _ 

'0.'360/P 
0.03 68? 8 


Cn  DP.Y_ 

5.3769 

4.6316 


NOX 

■ r 


PEP  CFMT 
C02  DRY 
11.412“" 
9. 8301 


EXHAUST  DENSITY  = 0.071817 

02  PRY 
0. "10195 
0.007820 


EXHAUST  F-a5w“RATC  * T115.4 


cO 


CO 


0.00023  01  8 
'^12.114 


0.32643 
0.03?643_ __ 
0.'00020"402 
13.601 


23.9? 6 
2.3926 
O.OI4F5-4 

35. 604 


CAL. FUEL  AIR  RATIO  = 0.^078758^ 

T.YL  TEMP  PEG.F__  CYI-1 
322.91 

“EXf  GAS~"TEM'p""DEr/.“F  Fyf-l" 
1162.6 


NEAS.  FUEL  AIP  PATIO  = 0.079301 


PIPE  NEAS. 8 CAL.  F/A  PERCENT  *-0.68481 


ENGINE  OIL 


Fn  TLT 
184.19" 


CYL-2 
328. 64 

‘ ’ext-?"” 

-454. 00 

SniLT 
■“273.  52 


CYL-3 

324.30 

'FXT-3 

455.63 

OILP 

71.711 


C YL-4 
531  .07 

““FXT-4 
1675  .8 


SFXT-1 

1199.1 


SEXT-2 

1201.0 


MAN  I Four  ''RFSSURE  = 18.383 


-oS 


92.396 

CELL  TFMP.  =:  =0. 1T3 


4.5956 


53.519 


2952.5 


hc'.Tfp  ttmp  = f'1.6P4 


;COLFP.  TFMP  = 38.  573 


( 


N A SA-LE WI  S_ . , __ PPF L I M lA'AP Y_OA T A 0 V 23/76 

LEANOUT  _FF-,Rl.tN5_  TO  CL  APP  50  PFG. 

engine  TIMTVR  = 25.000  DEG.  _PAROM 


23/J.6..  J-APDEI  I 5fC.0///3/^6_iq:58:p3.j^^^^^^^ 

= 603:  ■ M ODF  = 3.0 qq O ._  SCANS  = 5 

PAROMETRIC  PRESSURE  =29.230  _ RATED  HP. = 160.00 


fa;  SEX15- 


PGM  C003 


RDG  36%9 


HC  RATIO=  2.  1250 


CPMR.  AIP 

TEMP 

PRESS 

CFM 

DRY  Finw 

VAPOR  FLOW 

PRESS  TOTAl 

49.202 

29.230 

205.10 

967.49 

4.4250 

14.824 

COMP.  FUEL 

TEMP 
71 .848 

PRESS 

5.3973 

DFMS  TTY 
44.86? 

TURBO  FLOW 
72.813 

FLOW  TRON 
72.313 

f PI  P 
6.0339 

■ . CrOLING  AIR  _ 

TEMP 
52.83  3"' 

JOFL-HDPD 

3.0723 

DEL-HPDD 
“ ' 3.9764 

FLOW 
10091  . 

PFL-HUM 

62.596 

*jew-point 

36.995 

BFL-HIIM  ' 

1 

62. 596  ^ _ 

2 

^ -14.965  __ 

HUMIDITY 

_3?.316 

r H?D  VAPOR 
0.73519 

COPPECTED  HP 
154.44 _ 



FNG.  COMO. 

F/A  PRY 
0.  07474'3  " 

F/A  wet  . 
0.074403'“ 

eOU.  RATIP 
“"1.1156 

RPM-l 

2700.9  

PPM_7 

■ 2704.6 

TORQUE 
293.14  """ 

BHP 

150.' 75'  ■■ 

WET  CnRPECTIOM  TACTDP  = 0.35416 

■ ■■■  "part  per  7l  ill  I dm  PER  CFMT 

measured  CONC.  HO  PPM  vnx  PPM  c?  DRY  cn2  DRY 

' 940.99  735.27  ' 4.1933  12.050 

coppECTEn  r.nNr.  wft  rasis^  _ _3.,5,bi7. ic.2?9. 


EXHAUST  M3LE.  WT.  = 2«.  U1 


EXHAUST  DENStTY  = 0.072786 


P2  DRY 

0.062146' 

0.053081 


FXHAUST~RnM  RATE  » 14346. 


EMISSIDN  pate 

FmISSIdn  MASS/Mnne 
FMISSTDS'  MASS/PATED  HP 
fpnp  EMTS./STn.  cycle  T 


HC  wnx  cn 

0.48465  ■ 1.2  553  ""  37.305 

0.0024232  U.. 3062764  ^ 0.13653 

■ 1 .51A5E-05 3.3223F-05  " 0.0011658 

0.79712  2.6152  2.7757 


CAL. FUEL  ATR  PAT!  P = ,0.  075  97?  meaS.  FUEL  MR  RATIO  = 0.074743 ;J*JFE/IFAS.  E CAL  . F /A_  PERCE  NT  = 1.6438 


CYL  TEMP  DEG. F 

CYL-l 

CYL-2 

CYL-3 

CYL- 4 

337.36 

411. Of 

334.22 

395.27 

FXT  GAS  TEMP  PFG. 

F EXT-1 
1540.5 

EXT-2 

252.36  

EXT-3 

426.39 

EXT-4 

1633.0 

SFXT-1 

1411.2 

_ ENGINE  PTL. 

FO  ILT 
132.3?  ‘ ' 

SOILT 

171.37" 

OII-R 

73.427 

MANI FOLD 

PRFSSUPE  ■ 

DYND  CPNP. 

TDROUE 
_2  98.r-9  _ __ 

RP-M 

_ 2631 .3 

CYL. BACK 

PRESSURE  ; 

ilNDUCT  IPN  AIR 

lA  IRTl 

I AT  R T2 

TAIRTl 

TAIRT2 

43  .736 

49.202 

167. 15 

45.593 

■ " PRIFICF  AIR 

TE''P 
9 3.4  F 6 

■ DFLTAP 
4 . 60  ?C 

nqPD 

FLHW 

2921. 7 

CELL  TF'‘P.  = 30. 

5^0 

HFATFf  TFMn 

= 91.912 

CnriFR  TEMP 

SEXT-? 

1402.1 


NASa-Lf:XIS  PReLI*tINARY  OATft  0<V/?3/76  CADOPII  RFC  04/23/76  II:  Pit  35.707 

LFAMnuT  P.F-RUNS  TO  CL  APP  50  DEG.  HUM  = 6Qy  MODE  - 4.0000  NO.  SCANS  - 5 


fa:  SEX15 


PGM  C003 


RDG  3650 


ENGINE  TIMING  ^ ?5 . 000 
CCM8.  AIP  TEMP 


BAROMETRIC  PRESSURE  = 29.P30 


COMB.  FUEL 
CCCLING  MR_ 
"rel-hum 
ENG.  COND. 


temp 

50. 151 
temp 

T^MP 

'53.3'ir 


58. Baq 

F/A  nPY_ 
0.074631 


PRESS 

29.-226 

"press 

5.4239 


CFM 

168.51 


DRY  FLOW 
786  .02'  ■ 


) RATED  HP.=  160.00 

VAPOR  FLOW  PRESS  TOTAL 
"3.5412  14.666 


HC  RATIO-  2,1250 


DENSITY  TURBO  FLOV;  FLDW  TRON  FPIP 

44.831  62.9B3  58.662  6.0597 


'JOEL^HOnn  _ OFL-HOD^ 
'3.0250'"  '3.9331 


FLOW 

"10004.” 


RE  1 -HUM 
”58.889  ■ 


OEW-POINT_ 

36.345 


2 

47.793 

c/A  WET 
0.074297 


HUM  10  ITY 
31.537 


T H2D  VAPOF  CORRECTED  HP 
0.72419  119 ;75 


FOU.  RATIP_  P.PM-1 
1.1139  2435.9 


RPM-2 

"2438.9 


JORQUE 
258. '70" 


BHP 
119. 99 


WET  COPPECTION  F'  l-OP.  = 0.85874 


EXHAUST  MOLC-.  NT.  = 28.120 


PART  PER  MILLION  WET 
MEASURED  CONC.  MC  PPM  VOX  PPM 

955.69'  “ ' 1260.6 
COPP'=CTEO  cove.  TO  wet  BASIS 


CO  3RY 
3.9343' 
3.37  85 


PER  CENT 
C02  DRY 
12.173 
10.453 


"EXHAUST  DENSITY  = 0.072B10 


02  0-Y  _ 

0.18864 

0.16199 


EXHAUST  FLOW  RATE  « 11649. 


EMISSinr'  RATE 

EMISSION  MASS/MOpE  _ 

EMISSION  'mass/rated  H'P  ‘ 

MOnF_  FMIS./STD.  _CYrLE._7 

CAL. FUEL,  AIR  RATIO  7.0.0T4995_ 

CYL  TFMP_PEG.F  CYL-1  

372.90 

1 XT  ’"g'a's"tEMP  DFG.r'FxTM 
885.63 


HC  NOX  _ _ CO 

0.39970"  ' I.7476  ' 28.575 

'0.033308  0.14564  2.3812 

0. 00030818 '"'  0. 30091023’  ' 0.01488? 

10.957  60.  68?  35.43,5  


MEAS.  FUEL  AIR  RATIO  = 0.07463J. 


DIFF  KEAS.C  CAL.  F/A  PERCENT  - 0.48702 


ENGINE  OIL  _ 

"F'rrin""GnN'ir.~^ 

INDUCT  ION  ^ AIR 
PPIFICe  ’Arp"" 


ED  ILT 
134.01 

tdrcui'e’" 

267.74_ 

In  IR  Tl 
49.704 

Tpi'p  ' ■ 

93  .838 


_CYL-2 

335.9? 

'“fxt’-2'“ 

-454.00 

STILT 
' 253.i4’ 


_CYL-3_ 
393. '53 

""EXf~3""" 

710.65 

OIL’ 

72.371 


_CYL-4 

397.72* 

Txf-4"" 

1826.0 


SEXT-1 
1374. 8 


SEXT-2 

1370.4 


MAN!  FOLD  PR^F  SSUPE  = 26 . 623_ 
'CYL.hACK  pRE"SSURE  = 29.380 


C EL  I TE"P.  = R1.52  7 


2 354.6_ 

IAIPT2 

T A I R T 1 

TAIPT2 

53.151 

148.37 

45.889 

PFLTAP' 

'n'pFP 

""f'lt'w""" 

4.7847_ 



2973.5 

HFA  tFR 

JCMP  = 91.P53 

cmi  ER  TEMP  = 38.782 


PUT.  PPP.  IMINARY  DATA  04/?3/76  CMHIIJ ML  

■ FiMniiT  PP-RUNS  T'O  CL  app  50  ngG.  HUM  = 60?! MODg  = .5^Q00_ NO.  SCAMS  J_g 

TlMIMa  = 25.000  DEO.  BAROMET^I(L_P5^»^Z_21-110 _MLiO . 60^ 

tpmp  PRFSS  CF'«  hry  flow  vapor  flow  press,  n’l*!-- 

COMB.  AIR TFMP.._^. . j.nq?q  14.472 

49.813 


fa:  sex  15 PGH  C003  ROG  3651 

HC  RATIO*  2.  1250 


PRFSS 
29. 220 


CF»< 

102.67 


ORY  FLOW  VAPOR  FLOW  PRE  SS . 'HIT.*!- 

471.80'  "2.0929  14.472 


COWB.  FUEL  TFyP  P' 

_ 73 .7  8T 5 : 

CCOLIMG  AIR  ■ TEPP  J 

^ . 51.6T7  ' 2 

“pfl-hIJm'"  ~ ~ 1 

57.944 .4 

ENG.  COND. ' F/A  ^ 

■ 0. 082829  0 

"■wet  'cHp ECT  I ON  FA CT or” » 0.8616 5 

.. . - 'p  A pYH^eTIU'CL 

MEASUPEO  CONC.  HC  PPM  N 


PRESS 

5.5034 


“r>ENS  ITY  TURBO  FLOW  FLOW  IRON  F PI  P 

44.811  ^2.994 _3P.079  ._.E>»0837 


TEPP 

" 51  .‘6  T7 

' 1 ^ ~ 

57,944 

F/  A ORY  ^ 
"0.082  8^9 


•jOEL-lnon  ojL-HooD 

2.9704  '“^B.^OOB 


FLOW 

'9903.2 


_RFl-H_U^ 

57.944 


DEW-PniNT_ 

'35.619'"'" 


2 

46.633 


HU^iniTY 

31.351 


vapor  CORPFCTED  HP 
0.71304  65.030 


F/A  WFT  _ FOU.  rAJIO  PPP-1  ._„pp^'“2  . 

0.0B246'3  1.2362  . 2350.1  2353.1 


TORQUE 

"145.76” 


8HP 

65.222 


--EXHmJ^  OEN-SITY  = 0.071093  EXHAUST  FLOW  RATt""ir 


"'part  PER  MILLION  WFT 

H E4SUP  EO  CONC . Hf,  PPW  NOX  PPM.  J 

1673.2  223.68  6.89  16 

CORR ECT EO'  CON C.  TO  ■■IFT  3ast$  _ - ' .SyPjJIT 


"per  CENT 
C02  ORY 
10.575 
9.1117 


02  ORY 
'6.13297 
0.11458 


'EMISSION  'RATE 
EMISSION  MASS/P^OE 
' F P I S S I 0^' ''  M A S S / P A T F n " H P" 
MOQt:  FmIS./STP.  CYCLE  T 


HC  NOX  CO 

"0.43341  "Cr.l9636'"  31.107 

3.043341  0.0.19636  3.  1107_ 

"”'0.000276'88  "6.160  12272  6.019442 

14.P57 8,1816  46.290  _ 


CAL. FUEL  .AIR  ,RAj1.n..=  ^ AtR  .RATJO  = 0.0828;’9__ 

CYL  TFMP  .nE&,F  .^i  CYL-1_.____PYI:-2^ ^k'h -if/=4o 

312.56 


niFF  MEAS.C  CAL.  F/A  PERCE NT_^0.^7^'^ 


"ext  gas  temp  pEG'.s  FXT-1 

1309.1 


ENGINE  niL  E9 

....  - . . --  - 

~ F"!i 

_ „ ^ 14: 

INnuCTIOM  AIP  I A 

ORIFICE  AIR  ■'  ’ TE 

Q2 

n=Ll  TE‘'P.  = 80.  443 


FT  ILT 
10  1.04 


CYL- 2 
" 320.97 

"E'xf-2 

_-4_54,0C_ 

SOILT 

128.12 


XYI.-3  _ 
■ 3 19. ‘95 

"EXT-"'3'”' 
492. I 1_ 

OIL’ 

' 71 .899 


CYL- 4 
316.79 


EXT- 4 
1685.9 


SEXT-1 
1160. 5 


SEXT-2 
1163. 0 


T’P.QUE 


MAMIFOLQ  pressure  = 18.348 

"cyl7b  acTT  "p  ressuFe  = 29.307 


14  3 .49__ 

2326.4__  _ 

— 

I A IRTl 
40  .275 

I. MPT? 
49.81? 

TAIRTl 

17.6.68 

TAIPT? 

46.801 

~ TE"o 
92.344 

OF 1 TAP 
4 . 73  6°  _ 

~ ORF  P 

_ 55.274  

F'Cnw'"' 
2964. 0 

: . 443 

■nrATFR  T'^pp  - 92.098 

1 

CnuLER  TFMP  = 38.573 


NAS4-LFWIS  PPFl.IMINaRY  DATA_ RFC  04/23/76  1 1 .•  I !„•  j j» «,3 Aj. 

L FANOUT  RF-RUNS  TO  CL  APP 50  OFG.  HUY  = 60? MOOR  = 3.0000 NO.  SCANS  = 5 — . — 

ENGINE  timing  = 25.000  DEG. PRFSSURE_  = ?P.250 ^ATED  HP.=  .160.00  _ HC  RATIO=  2.1250 

rp„H  AIR  TEMP  PRPSS  CFW  DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL  

48.29? 


RDG  3552 


PRESS 

29.276 


'crM8.  fiVfl  Tp^'P  prfss  n>=NSiTv  tukuo  flu 

71.420_. 5.38R5_ _^A.374  74.706 

COOLING  AIR  TC.NP  IIOFL-Hnnn  nEl-HOnO  _ FLOW 

‘51.992 " 3.0584  3.8373  10066. 

RPI__,H^jM  -j--  -*  —•••_,  - HUYIOltY'"  7 H20  VAPf 

_ ^63.510 „..?1  0.7707P 

ENG.  rOMO.  E/A  DRY  F/A  WET  EOU.  PATIO  RPH-1 

; ■"  0.  076205  ""  0.075855  '"  1,1374  2698.0 

WET  EfORREcfl'fvi~FTcTP'P  "=~0^^  EXHAUST  n-jlE.  KT.  = 27.989 

/ ■ '■  "P;  - ■ ““'.PAPT  per"  MI  LLI  nai"  WEf"" " ’ " PEP  CENT 

NEASUPEO  COMC.  HC  PP"  'lOX  PPM  _ GO  3R  Y CO?  ORY 

999.60  740.57  4.4635  11.932 

rORRECTEO  CONG.  .TO  WET  RASIS.,  3.n298__ 10.238.___ 


PRESS 

5.3885 


CFM 

■203.84  ' 
“opmsTty” 

44.374 


DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

'961.41  -4.3110  14.828 


T F.N  P 
51.992 


63.510  __ 

E/ A DRY 
0.  076205 


IIOFL-HOnn  OFl -Hono  ELNW  _ REL-HUM  DEW-POINT 

3. 0584  3.8373  " 10066.  “ 63.510  36.505 


TURBO  flow'  FLPW  'tR.ON  ~F  PI  P 
74.706  73.264  6.0447 


17.6?0_ 

F/A  WET 
0.075855' 


HUMIDltY"  7 H20  VA  POR'  C OPP  ECfEP^  HP 
^ 31^3  88  0.77078 153.63 ^ 

EOU.  PATIO  RPH-1  PPM-?  __TnROUE 

"1,1374  '2698.0  2701.9  ""'292.80 


BHP 

"150;'41 


'exhaust' NlLETTn^i  27.989  " ' EXHAUST  OENSI'tY  = 0.072'47r"' " EXHAUST  FLOW  RATE*  14336. 


02  OPY 

0.078528 

0.067378 


EMISSION  RATE 
EMISSION  maSS/mODE 
EMISSION  maSS/PATFO  HP 
MpnE  EMls./STn.  CYCLE  r 


HC  NOX  CO  

■ 0.''514AB'" ’''1.2635  . 39.862- 

0.0028724  0.0063173  0.  19931  ... 

"""  1 .6077F-65  3.--)483E-b5  0.0012457 

0.84618  2.6322  2*0659  _ 


GAL. FUEL  AIR  PATIO  = 0.076528  YEAS.  FUEL  AIR  RATIO  = 0 . 076205  ..  0.1  FF  ME  AS . 6_.C.AL  . F/A  PERCENT  = 0.42346 


CYL  TEvp  OEG.F 

CYL-l 

CYL-2 

CYL-3 

CYL- 4 

' 387.50" 

"“415.49' 

38P.'4  1 

395.09 

EXT  GAS  TEMP  PEG. 

F E XT-'i"’''  ■“ 

EXT-2 

P^T-3 

FXT-4 

- * ■ "...  . - 

010.75 

176.94, 

. ..  544.18  . ; . 

1700.3 

. ENGINE  GIL 

HO  TLT 
179.17 

sou.  T 
186. 24 

niLP 

73.303 

MANI FOLD 

. “ ^DYNO 'cn'i  n. 

' TDPPIIE 
28  2. 70 

R P » 

2.60,1. 9 

i: 

"C YL.84CK 

INDUCTION  AIR 

la  IR  T1 

IAIPT2 

TATRTl 

TAI RT2 

r ' ^ . ' " ' , 

47.794 

48.297"“ 

19C.'69'" 

45.393 

po  IF  ICE  AIR  ' ' 

T=“P 

‘ PE  L TAP 

~ ORFR 

"elpw 

92  .553 

4.7593 

64.885 

2969. n 

"SExf-1 

1397.9 


SEXT-2 
138  8.3 


CFU  TEYR.  = 80.?  14 


I^F,^1FP  jF>'p  3 97,105 


rrni cr  tfmp  = ap.755 


6i 


NASA-tEWlS  PP6LIM INARY  DATA  0V23/7 

jjf ANOUT  RE-RUMS  TO  CL  APP  50  PEG.  HU^  = 60y 

f- MC?1  NE  TIMING  = 25.0 00  DEG. 

Cn»'B.  AIR TEMP  ’’RESS  _ _ 

A9.092 


0 A/23/16  CADOEII R^C  04/23/76  IH  15 5 33.^29 

H (JM  = 6 C7  mope  = 4.0000  N0«  SCANS  = 5 

BAROMETRIC  PRESSURE  = 29.250 


PGM  C003 


ROG  3653 


h:  ratio*  2. 


PRESS 

29J191' 


COMP.  El'EL  TEMP  P' 

72-^f>.2_ 

CrrUNG  AIR  i_  TEMP  ,IJ| 

~ 52.311  ? 

~P  E C^HU  m"‘“  ~ i 

_ 62.150 A; 

ENG.  CONn. ; F/A  PRY _F 

_ "0,074440  0 

"W ET  "C n PPECTION  -^o  = 0.85435 


PRESS 

5.4266 


OEM 

166'.  23 

ISfns  ity 

44  .845 


PPY  FIOV  VAPOR  FLOW  PRESS  TOTAL 

774.74  "3.5433  " 14.658 

"TijQBO  FI  Cti^  FLOW  TRON  FPIP 
60.258  57.672 


TEMP 

'52.311 


62.150 


UDEL-HOCiT  __nFL-HOnO 
2.9790  ~’3.9T73 


FLOW 

9919.2 


RFL-HUM 

'62.150" 


DEW-POINT 

36.710 


2 

48.943 


Hu'm  n ITY 
32.315 


S H20  VAI'OR  COPRFCTFD  HP 
0.73516  ll‘*V8l 


F/A  DRY  F/A  WET FOU.  PA_T!.0._POM-l RRM-2 TORQUE B 

0.074441)  “6.074101  1.1110  2428.4  2432.6  259.88  1 

oc/Tc  EXHAUST  mIlFT  WT.  = 28.136  E'XH'AUST  DENSITY  = 0.072 


RHP 

120.17 


' '"“PARf  PEP  "mi  lli  on  wet 
mFASURED  CONC.  HC  PPM  NOX  PPM  _ 

""I u 59.6  ' iisi.3 

COP R EC TF D C PNC.  TO  WF T pASI S 


C3  DRY 
'aVoSip' 

3.6326 


"per  CENT 
C02  DRY 
11.966  ' ■ 
10.224 


02  dry 

"0.17896" 

0.15239 


HC  MOX CD  _ 

' EM  I SS  i ON r ■■  • o;  43  65 0 ^ 

FNTSSIOA'  MASS/MOOE  0.036375 D*-1^442  2.J^18 - 

FMISSinA^  MASS/PATED'hP ■"'"  0.00022734  o:300840  15  0.015_^61  

_M n n. E EMI  s^.  /ST n . _r  yc l e _5 1 1 • ? 6 5 5 6 . p 10 37 .5 27 — 

'cAL.EOFl' Al  R VatI C.  *.0.,07„5_803_..  .MCAS  FUEL  A IR ..RATJO  .=  ,0.074.40 OlEF  meaS.C 


_ENGINE..niL 

"dy no"  cnliaii 
iMnUCTirN  AIR 
OP.  IF  If 'E  air 
TELL  TFCP.  = 


f YL-  1 

CYL-2 

CYL-3 

CYL-4 

371.97 

" ■"378.78 

394.3° 

394.38 

= EXT-l  " 
1444.9 

EXT- 2 

-454.00 

EXf-3 

_ 751.30 

"EXT-4 

1910.0 

E3  ILT 

SPILT 

01  LP 

MANIFOLD 

183 .56 

311.8'3 

72.0'i8 

TP roue 
278  .69 

RDM 

2375. 0__  .. 

CYL.PACK 

lA'IRTl 

48.663 

I A I P T2 
4°.C92 

TAI3  T1 

160.90 

TAIRT2 
46.  002 

■"TEMP  ■" 
62.448 

DEL  t ap" 
4.8427 

ORFP 

52.955 

FLOW 

2993.2 

SEXT-1 
1357. 5 


SEXT-2 

1352.5 


81.113 


MEATER  TfMP  - 91.850 


cooler  TFNP  = 38.509 


NASA-LE^I  S PRELl'^INARY  DATA 0»/23/76  CAOPgl  1 REC_^/23/76  ll:23:2a«?71_ 

tPANHUT  PE-PUMS  TP  CL  APP  50  DEG.  = ^ — JjO.  SCANS  ?..g_ 


PGM  C003 


ENGINE  TIMING  » 25.000 


B A RQMETRIC  PRES  SURE  = 29. ? 50_ 


rOMP.  AIR 


CrMP^  FUEL 


CCOLING  AIR 


REL-HUM 


E NG . C ni  l 


TFMP 
51.6  28' 

"temp 

75.137 

jrFVP  _ 

53.193' 


53.013 

F/A  nPY_ 
*0. 0P965r 


_PRESS_ 

'29.2'43 

PRESS 
5. '*060 


_CFM  _ 

loiVa's 

DENSITY 

A-V.TTS 


DRY_FLDW 

A77.5'6 


NO.  SCANS  » 5 

) RATED  HP.=  160.00 

VAPOR  FLOW  PRESS  TOTAL 
”2.0707'  " i4~;A86 


HC  RATIO-  2.  1250 


TURBO  FLOW  FLOW  TRON  FPIP 
A5.153  .A2,BIA  


jnFL-HOOn  DEL-HCOn_ FLOW  REL-HUM DEW-POINT 

''2.9062“  ■'3'.8D0a'  9702.5  53.013  35.074 


2 

51.283 


HUMniTY  X M20  VAPOR  CnRREC,TE3  HP 
30.351  0.69697 66.429 


F/A  WFT__ 
0.089264 


FOM.  P.ATin_.  PPM-l 

V.330 I ~ 2351.9 


PPM-2 

2354.7 


TORQUE 

148.46 


BHP 

66.483 


' WFT  'cn’p’p'ECTinN  FACTnp''=  0.87130 


FXHAUSf  MOLE.  WT.  ^ '26."942 


'exhaust  OENSIT'y  = 0.069760  EXHAUST  FLOW  RATE  » 7489. 


' ■ '■  PART  PER  MILLION  WET  PER  CENT 

mFASUREP  rONC.  HC  PPM  VOX  PPM  CD,  DRY .C02  DRY  _ 

"“1980.0  " 75.507  8.5648  9.7050 

CORRECTED  CDNC.  T'*  WE  T OASIS  __§.‘.^567_ 


02  DRY 
'0."095629' 
0.083329 


HC  CP  . . — — 

emission’  RATE  ■■  ■ 0.53235  0^067293  40.579 

EMISSION  MASS/MnPE  ^,_0.3^6'7293  _ 4.  0579 

'EMl'SSI  on' “MASS/R'A'tFri'HP  0.00’633272  4.2058F-05  0.025362 

MOPE  EMIS./STO.  C^OL  ^ X ,17.511  __.?»B039 60.385 — 

CAL. FUEL  AIP  RATIO  = 0.03681  5 mFAS,.,FUFL  A1  R RAT  10  ,=  0 .08965  I Dlj=F  HEAS.C.C,AL^F^^^ 


CYL  TEMP  OEG.F 


CYL-l 
307. B4 


'ext' gas’  temp"  DE'g’.F  EXT-l 
1440.3' 


ENGINE  .0  1L._ 


DYNO  COND. 


TMOUCTION  AIR 


OPIFICE  AIR 


ED  ILT 
178. 19 

“T"' 80115"" 

I A I R n 
FI .127 

TE"P’ 

93 .925 


CYL-2 

318.23 

~~i  X T-?“ 
-454 .00 

SPILT 

245.31 

■~'p  t>>i 

2297.3_ 

1 MFT2 
51 .628 ’ 

'OFLTAP 

4.7694 


CYL-3 

■ 310>,25 

“F’xf-3“" 

516.35 

01  L» 
71.367 


TAIRTI 
169. 58 


C YL-4 
"313.38 


EXT- 4 

1665.4 


SFXT-1 

1125.4 


SEXT-2 
1127. 0 


54.104 


manifold  i’R  e ssur  E - l B . 4 3 6 


C YL  . 0 4 C K PRF  SSURE"  ='29. 3'^^ 


TATRT2 

46.995 

■“flow 

2969. 0 


CFI.  L TEMP  , = 81.835 


MFATFP  temp  = 91.925 


Cnni.FR  TFMP  = 38.764 


NASA-l.PWTS  P’ riATA  04/23/76  CAPDFIT  o^t  0U/2'ifTf>  1H?7:52.592  

LFA^'^UT  '-tF  RUNS  TO  CL  APP  50  PFG  HUH  = 60  ■ wnPE  = 3.0000  NO.  S*AS|S  = *» 

FNT-1M6  T IMIMG  = ?S.OOq f)FG^_ BAPnMET>.K  PRFSSU°F  = 29.  ?‘iO  RATE~)  HP.=  1S0.33 


PG<il  C003  RtlG  3655 


HC  RATin=  2.1250 


. .CPM8.  AJR  . _ 

Tr-MP 

50."62  5'‘’ 

PRESS 
29  .'  2 5 3 '■ 

r.EM. 

' '200.80"  ■" 

DRY  FLOW 
946. 54 

VAPOR  FLOW 
>.1160 

PRESS  TOTAL 
14.817 

2 COM3.  FUEL 

TfMp 

^p'ress 

DF-HSITY 

TUP3P  FLOW 

FfOM  fRPN  ■ 

FPIP 

73.353 

5.4095 

44.309  

69. 160 

63.209 

6.0441 

1 . rpPLiMP  ajr 

TF  MP 

UOEL-HPPP 

nEL-HPPO 

FLOW 

PFL-HUM 

DEW-PP  IMT 

“ "54.333  " 

3.0573'" 

3. 3362 

10064. 

56.  43  4 

35.714 

1:  PFL-HUM  ~ 

1 

2 

HUMIOITY 

7,  i)2P  VAPPO 

CrRPEfTE'D  HP 

56.434 

6.1266 

30.439 

0.69099 

150.03 

, 

!i  ENT,.  CPA'!). 

F/A  DRY 

F/A  wet 

FOU.  PATir, 

RP»'-1 

poM-? 

TPROUE 

RHP 

....  ~-o.07  20'6l 

■'0.071749 

1.0755  ' 

2700.6 

■ 2704.6 

284 .72 

14'5. 4'1 

"•wh'enPP~ICtfoOirTnr-T,l5-^  23:333  FXHA*jTf"51?SI  TV“«-6T6r337<;  5 XTlAUST-FCntTR-ATr 13885T 


pjp-r  r>Ep  ■ V,  jlLIOA’  WFT  ' PER  CFAiT 

wFA  FUR  Eti  r.  ONO  . h;  PPM  .'inx  ppm  co  dry  _ rn2  ory ..P'2  _ 

•^-  v’  -■  ■■3.34.21  "12.513  ' 0.C63626 

CPPP  ECTEn  CONC.  TP  WFT  3AJJ5.,,  2_.  3443 _.1G.6_55 0.054159 


Fvi  FSfnM;  PATF  ■ 
EMIS5IPV  masf/mppe 

' F.M  I SS  I PN' M A s'  S / R >•  T EO  ' HP 

MpnF  fmIS./STP.  Cvn.F  r 


HC  HPX  . Gn  _ . 

0.42  576'  " 1.5412  23.679." 

0.0021738  0.00 '7C50  0.14339 

' 1.3305E-05'  "■4.R167E-05  0.00039622 

O.70CPT  3.2108  2.  133'' 


CAL. FUEL  ATR  RATIO  = 9.074D72  mfaS.  ,'UFL  AM  RATIO.  .=  0.07206l_  . C ' CAL.  .F/ A fFPCEMT  .»  2.7909 


F N'PI  Mf  P!  L FP 

....  t...  .i....,..,.. 

■*tm'p~TnA'nr'’~  tp 

27 

IMf'IPTIPM  air  I a 

" ■ 50 

PPIFICF  AIR'  TF 

94 

fFLL  TPVD.  = 83  .46? 


CVL-1 

CYL-2 

fYL-3 

PYL-4  • ... ..  ...  . - 

'403.70  ■" 

42  6.76  ■ 

405. 'C“3 

421.73 

:""f  xT-f 

_78  5.79_ 

FPIIT 
18  2.0V" 

FXT-2 
296. 41 

SPILT 
■ 160.  08  '" 

EXT-3  """ 
750.  42 

PILP 

73.247“"  " ■ 

"■  FXT-4  SEXT-l  SEXT-2 

l'’36.0  1440.3  _»30^9 _ , . 

MANtFPLD  PRESSURE  _=^>7. 838 

TnP0'liF~ 
276. 30 

RP‘-‘ 

7633.5 

TAIRTl 

"Iso.t?"'"' 

"■CYL.PAr<“"PRESSURe  = 29.408 

lATRTl 
50. 197  ■ 

lAIPT? 
50.  625  ' 

TA  IRT2-  . ^ 

" '45.876 

TF.MP 

PELT  AP  " 

r.R  CP 

""FLPW"'"  T'  •" 

94, 194 

4.  3144 

54.110 

2930  .0  

MF/,Trt'  X 

o'  p = 01 . P34 

CPPL'^R  T'^A'p  = 33. 627 

?1AS_>-LEWIS  PPFLI’ITNARY  Oft  TA 0U/Z3/7(i  CAnO E!  t PEC  J’ ^/Z3/7i>  ll;3l;02,A6S 

LEAWHT  RE  RWS  TP  Cl  APP  50  DEG  HUM  = 60  r MOPE  = 4.0000  W3.  SCANS  - 5 


FAC  SEX15 


PGM  C003 


RDG  3656 


EKT.INE  TIMING  - Z5.0 0^ 

COMB.  AIR  TE»'P 


PAPJMrTR i:  PRESSURE  = 29. ?S0 


RATED  HP.«  150.03 


HC  RATIO-  2.1250 


TE»'P 

A8.20>.' 


PRESS 

2P.'25B" 


CPWR.  FUEL  TEMP  p 

7i  5 

CPPLIMr,  «1R_ l_ TEMP _l) 

51.5V6  2 

~p  el-hum  ' ~ T “ 

61.44B  4 

_FNG.  COMO.  F/A  DRY  f 

0VO732aft  0 

"wet  'copre'c ti on  *n r = o.  as 65 ? 

MEASUREP  CPMC.  HC  PPM  N 


61.44B 

_F/A  PRY_ 

0VO732aft 


PRESS 

5.4215 


CF“_ 

f72.5a 

DEMSITY 

44.067 


DPy  FLOW  VAPOR  FLO<«  PRESS  TOTAL 
807.33  ■ 3.5'208  14.698 

“TURBO  FLFh  flow  TROM  FPTp 
61. 59.166  6.1092 


UDEL-HOno  DFl-HnnO 


2.9945 

■'■'2~ 

47.053 

F/A  WET 
0.07296R 


3.9001 

iHUYIOTTr 

30.527 


_FLOW 

9948.1 


PEL-HUM 

“61.449 


_OEW-POIVT 
3'5 ; 584 


3!  H20  VAPOP  CPPRECTED  HP 
0.70101  11B:56 


EOU.  PATtf)  RPM-1  PPM-2  TORQUE 

r.093R  “2429".  4 M33.5  2'57T46“ 


BMP 

lloTO^" 


EXHAUST  MOLE.  WT.  = 28.234‘ 


PART  PEP  MILL  TOM 

MEASUREP  COMC.  HC  PPM  NOX  PPM 

75"3.'90  1243.6 

rnnPFCTFO  CO^'C.  TP  FT  BASIS 


CO  PRY 
3. 9690' 
3.4002 


PER  CFNT 
_C02  ORY 
11. '949 
1C. 236 


EXHAUST  OENS 


O^OtY 
0.36208 
C.  3 101  8 


EM1S5 lOM  RAT  P 

FMISSIOM  mASP/mode 
‘EMISSIO')  MASS/RAfFo'HP 

FMIS./STO.  CVr.LF  7 

C AL  . fu  FL  A IR  p at  in  _=  0.07451  0 

CVL  TEMP  DFG.F  CYL-1 


HC  __  

ro'.  33492 

0.027910 

6.06'0f7444 

9.1809 


_A!9X  _cn  _ 

T.7613  29.“37P 

0.14677  2.448?_ 

" O .^O 0091732  6 . 6 f 53  0 1“ 

61.  195 36.431 


MFAS.  FUFL  air  ratio  = 0.073280 


PIFF  MEAS.e  CAL.  F/A  PERCENT  » 1.6710 


CYL-1  _ 
3 7 5".  95 


EXT  CAS  TFmFoFC.F  EXT-l 
1375.6 


CYL-? 

■3B2.3'4 


EMC  INF  OIL  F'' 

“p"VMn  CPi'fi'I  fr 

26 

iMPijCTiPw  AIR  ra 

■ lt.1 

>RIF!CF  ‘AIo”:""  tf 

... 

c Cj  L tf‘'P.  =,  RO.ORl 


501LT 

134.37' 

YnPOllF 

26  1.36 

ra  iPTi 
47.721 

tpPP 
91 .613 


FXT-2 
_-454. 00 

_SPILT_ 

108.  iY 

.2359.0 


_CYL-3  _ 

395'.  27 

“FXf^"3~ 

732.53 

nil  P 
7 1.9  6 '3 


j:yL-4_ 

379r48' 

Txf-4”“ 

18D5.1 


SFXT-1 

1405.6 


SEXT-2 

1400.8 


MANI‘^nLP  PRESSURE  = 27.000 
”C  YlVh  a C i>  ■"  P R'E“sYUR9“S~29r3^' 


IArFT2 

T.URTl 

T4 1RT2 

48.206"'"'  ; ■ 

’153.4  7’“““ 

45.955 

OELTAP"" 

rRFD’ 

FLOW" 

4.7623 

54.347 

2973  .2 

MPayra  tf”p 

= 91.905 

1 

CPLER  TF  MP  = 3 8.482 


M A?  a “L  FWlS  t»PCL  I*!  lA'AK  Y r>A  TA  0^/23/76  CADDFI  I PPC  04/23/7&  Il;3»tl8«537 


»=AC  SEX15 


f>G<4  C003 


RDG  3657 


LFAMniJT  RUMS  iVi  CL  APP  50  DFG  HUM  = 60 


MODE  = 5.0003 


F^tOIMF  TIMING  = 25.000 


BA P nMETRi:  PRESSURE  ^ 20.250 


NO.  SCANS  » 5 
RATE3  HP^«  160.00 


HC  RATIO*  24 


COMfl.  AIR 

T=Mp 

PRESS 

rPM 

0 

■49 . 5 5 8 

29.243 

ib*2. 70 

COMP.  FUEL  TF“P  p 

. 73.751  5 

COrtlNG  AIR  /temp  U 

51 .500  2 

TEUnTwr"  ■“  ! ~ ~ 

57.81B  3 

FNG.  CnNO.  F/A  ORY  F 

- ■ OV'OPFOOA  b 

~WEf  CORRECTION  FACfoRr = 0,87167 


t!:-  . 

i;  0 . 


o . 


PRESS 

5.5055 


OENSITY 

A4.512 


PRY  FLOW VAPOR  FLOW  PRESS  TOTAL 

472^81"  2.0714  lA.^Bl 

TOrpo  FU’W  flow  tron  fpip 

43.071  40.663  6.063  0 


TE  MP  __ 
51 .500 

_ - _ 

57.818 


UPEL-HOnO  DEL-HOnO 
"2'.934'2  3.8893 


FLOW 
9 835,"  2 


_PEL-HLH_ 

57r8i8 


DEW-PfllNT 

35.324 


2 

30.045 


HUM  I'D  I TV 
30.668 


; H2'n"vAPnR  cnp.RECTEn  hp 
0.  70424  65. 3'92  


F/A  PRY  F/A  _ 

V."086b04  bl085628 


EO!l,  RATIO  RPM-1 _P,PM-2  TORQUE 

1.'2836  “■235i'.'6  “ 235476"  146.54 


BMP 

65.614 


EXHAUST  HOLE.  WT.  = 27.2i3 


■ part” “EP“ ■ 

mfaSUPFD  COAIG.  HC  PPM  NDX  PPM  : C-0  PRY 

■'-■’'".'V  ■ ' ^ " 15'66'7i,"~"' ' ""222 764  * ' ■ "7.  03  05 ' 

CPPPFCTEP  CPNC.  to  WET  BASTS  6.123? 


■pER  CENT 
CO?  ORY 
10.507 
9.1587 


EXHAUST  OFNSj 


_02  DRY 
0. 0559^6“ 
0.048783 


"EMISStfiF' "RATE"'  ” 

FMissinv  MASS/MPne 
"EM  ISS  IP''  "MAS  S/P’"aT  ED"  HP  " 
MOnc  FMIS./STP.  rvCLF  r 


HC  MPX  __rn 

■ 0.43762""’™  Cf.tb385'"  32."552 

0.043762  0.019385  __  3.2552  _ _ 

’ O.OC"0273lS^r  O.  OOOI21T6  ™0.  026345  " 

14.395  8-.0770  


CAI  .FUEL  air  paTIP  - C. 082960  *^f*'5*  /E'lEj-  AIR  PIEE  MEAS.E  CAL.  F/A  PERCENT  *~3.S395 


1 r YL  TEMP  nFG. 

F . CYt-1 

CYL-2 

CVL-3 

CYL-4 

jf" 

319.77 

326.65 

325.  03 

329.24* 

. E XT"  GAS"  TE'M p” 

OEG.F  EXT-1 
1729.4 

EXT-2 

-454.00 

EXT -3 
648.  97 

EXT-4 

1740.2 

SFXT* 

fe  - ENGINE  OIL 

EOILT 

SPILT 

m LP 

MANIFnL_D_ 

PRESSURE 

i : 

104.26 

188. 47 

71.775 

0Y^'0  COMP. 

TPRQIF 
15  0.69 

RPM 

2283.6 

CYL.BACX 

PRESSURE 

SEXT-2 


I NnucTir'N_Ai_^ 

"ppificf"aTr 


I AtPTl 
49.001 

92 . 065 


IAIPT?_ 
■49,  558 

"PELT  A P" 
4.  8132 


TAIRTI 

‘1*0  3. "6  7 

"ORFR 

54.111 


TA  1RT2 
" "46.52‘9' 

FUTw 

2986.2 


HfAT^P  TF>'P  = 91.843 


CPPL'^R  TEMP  = 38.164 


CEL  I TEMP 


80.549 


M4S  A-L  FW  is 


PHFl.  I'l  I^AR  Y DATA 


04/23/76 


CADOFl I 


LE Af-'QtlT  RE  RUNS  TH  CL  APR  SQ  ppr.  HUM  = 60  ? 

OFG. 


^OOE  = 3.0000 


3fJ- ^^2 3 /76  lt;39;l0. 

N3.  SOAAIS  = 5 


FAC  SEX15  • 


PG><  C003 


RDG  3658 


FNG|A!F  _t_I H !NG  = _ 2^ .000 

rnwR.  AIR 


raoqmptR  i:  PPFSSIJRF  = 29.2  50 


RATED  HP.=  160.33 


HC  RATIO*  2.1250 


TC^p 

43 .955' 


PRESS  _ 
■29.270 


C>=  M _ 

' 19fl'.  06 


DRY  FI  nn 
933.43 


VAPOR  Fl.n»I  PRESS  TOTAL 
4.0927 14.809 


TEMP 

72.569 

TF^•P 
'5  3. '148' 


ro»P.  FUEL 
COOl  lA'C  AIR_ 

' P Fl^'nilM 

FNG.  COA'O, 

WFT  'C 0 RP’F C T roTiTT : Vn P "■:■  0 . 06  465 

►"FASUPFO  cove. 


p'rfs's 

5.41  55_ 

IJOEL -H0on_ 
2.90?d  ■ 


nFA'S'ltY" 
44.343  _ 

DEL -HOOD 
“3.94  38 


"TUPPn-FLnw  ' fI'cw  fRn»)- 

72.097  69.193 


FLOW 
9943.  S 


RFL-H'J'* 
60. 523 


FPIP 

6.0753 

nE/4-pni9T 

35.910  ■ 


1 

60. 5. 

F/A  ORY 
■'0.074123 


2 

5.6546 


HUM ID TTY 
30.692 


?^  H2n  VAPPR  “CPPRFCTEn'TiP" 
0. 704P0  148.31 


F/A  WFT  _ E(5LI.  RATJ[^P  RPH-1  RPf'<-2  TORQUE 

0.073804  ■1.1064  ”'2696.0  ' 2699. 5 “ 282^60 


8 HP 

145.07 


O Ar>T  o ep  i;jpf 

ppw  VDx  PPf 

' ■ ■ 853.13  l'077.4" 

Cr>RP.FCTFD  CPMC.  T^i  i.ift  3ASIS 


■exhaust  moLF'.  WT.  ■ = ' 28  .Ts  3' 
cn  DRY 


FXHAJS'f  DF'j'SlTY  = 0.072920"  '“E  XHA UST'T'1'0H"R ATE  ’ =“l3e05T 


3.0310' 
2. 6208 


PFP  CFHT 
r 02  DRY 
12.59P 
10.393 


02  DRY 
"0.078728 
0.068072 


Cc 


F''TSSIO^'  p'atf' 

F H I S S I 'iA  5 s /w.nriF 

FHISS  l''V  ■'■'ASS/oatE'a'  HP' 
•■•nriF  FA‘?S./STD.  CVCLF  7 


HO 

■ 0^^2286 
0.0021143 
■'l.  32I  '.'=-  05" 
0.695^Q 


MOX 

'■“1.'77oT' 

_ 0.0088503 
5. 5314F-05 
3.S876 


rn 


26.268  ~ 
0.13 134 
0. 00082088 
1.9545 


CAl.FUFL  air  “ATT':'  = 0.073391  pUFL_  A 1 R R A Tin  = q.  0741 2 n !!i '1^  E « . 6 C Aq  . F/A  PFRCFNT  *-0.99376 


C YL  TFyP  PEG.P  CYL-l 

CYL-2 

CYL-3 

CVL-4 

407.71 

424. 49 

398. 67 

■'4'1'o.54'" 

FXT  r.AS  TCHp  nrr.F  cxT-l""' 

= XT-2 

FXT--'3  ■ 

EXT-4 



312.  14 

853.00 

183?. 7 

FAr.iMc  PIL  EniLT 

SPILT 

PILP 

MANIFOLD 

18 =.60 

123.02 

73.071 

PYAin  cnA'D.  THROUF 

' CYL.PACX 

, , . . , ..__7.IT/r3_  _ 

__ 26 13.1 

..  . 

... 

INOUC.TirM  AIP  TAIRTl 

IAf?>T? 

TAIRTl 

TAIRT2 

48.526 

48»-n,55 

12  8.86  ■“ 

45.703 

PRIFir^  AIR  ' Tt•■^^p 

HFITAP 

Pf>PP 

FLOW 

92.648 

^4.  8029 

_54.3SC 

2CP1.7 

CFU  TF»'P.  = 81.32'f 

HFATFR  TF-Mp 

= 91.822 

CO" 

SFXt-l 

1454.5 


■^5ElTr-2 

1447.0 


o o~ 

S|- 


CD'^LFR  Tf’O  = 38.  646 


n ^ . S.i  ... 


MASA-LFHIS  PPFL! '.'  T^’,AP''_  OAT  A QW  23/  76_ 

LFAMOUT  PE  PUAiS  m rL  APP  50  OPG  Ht)M  - 60  7 


CAn^DFI  I ^EC  OU/2-i/lb  ll;50;53.  97^ 

MODE  = 3.0000  NO.  SCANS  = 5 


FAC  SEX15- 


PGM  C003 


ftOG  3661 


ENGINE  TIMING 

■=  25.000 

OFG.  BAROMETRIC  PRESSURE  = 29.250  RATED 

HP.=  160.00 

rnvp.  AIR 

TErP 

PRESS 

CFM 

OP.Y  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

47,813 

29.249 

196.00 

923.74 

4.0930 

14.802 

COMP.  FUEL 

TFMP 

72 . 231 

PRESS 

5.4293 

ORNSITY 

44.352 

TURBO  FLOW 
65.105 

FLOW  TRON 
65.166 

FPIO 

6.0255 

COOLING  AIR 

TP>*P 

UOFL-HDOP 

DFL-HOnn 

FLOW 

PFL-MUM 

OFW-PniNT 

52.001 

3.0554 

3.8912 

10060. 

63. 799 

36.160 

R FL-Ht.'M 

1 

63 .709 

■y 

23 .202 

HU'^  m TY 

31 .316 

7 H20  vapor 
0.71223 

CORpeCTEO  HP 
145.45 

ENG.  CONO. 

F/A  noy 

F/a  WFT 

EOU.  RATIO 

PPM-l 

PPN-2 

TOPOJE 

RHP 

0.070545 

0.070235 

1.0529 

2692.6 

2696. 1 

277.58 

142 

HC  RATin=  2.1250 


WFT:  ronPFCTIO^'  FACTIK  = 0.S6157 


EXHAUST  «PLF.  MT.  = 2A.A5P 


FXHADST  nCNSITT  = 0.073713 


EX'HAUST  FLOW  rate  * 13471V 


PAPT  pAP.  HTLLirM  W=T  PFR  CFA'T 

MFivsuREn__covc.  nr  pp"  mhx  pd”  cn  ory  cm  op.y 

17o307‘  ‘13.123 

roPRFCTEo  cnf'C.  to  wet  RAsrs  1.6534  11.306 


02  DP.y 

"b‘."i  IB  81 
0.10737 


oO 


tmISSIOM  PATE 

FHISSroN  MASS/'*onF 

EMISSTnA'  ‘ MASS/B''TFn‘  HP 
“'^'X  S./STO.  r YCLF  7 _ 

rAL  .FItEL  air  PAT  IP  = 0.0708^0 


HP  

■■o733723 

0.0C16B62 

' l.C83PC_08 
0.554A5 


_Nnx  __ 

2.5in7'" 
0.012553 
■"  7.e'488r:-05‘ 
5.2305 


CO 


16.268 
0.081342 
0.00050839“ 
V .2104 


PEAS.  FUEL  AIR  RATIO  = 0.070546 


OIFF  MEAS.C  CAL.  F/A  PERCENT  = 0.47314 


CYL  TEMP  PF3.F 

CYL-  1 

CYL- 2 

CYI  -3 

CYL-4 

4D2.P4 

416.34 

404. 50 

410.59 

EXT  GAS  TFMP  DE 

G.F  EXT-1 
1616.3 

EXT- 2 
216.91 

FXT-3 

1013.6 

FXT-4 
1027. 5 

SFXT- 

1456.' 

engine;  OIL 

FOILT 
18  1.64  ■ 

SniLT 

■ 213.35 

ntip 

7 3. 267“  ■■ 

_ MAN I FOLD 

PPFSS'JP.F 

DYMO  CONO. 

PP4.39 

RP" 

_ 2.631  .4 

CYL. PACK 

PPFSSURF 

I None  T ION  AIR 

IAIPTI 

IA1PT2 

TAIRTl 

TAIRT2 

ORIFICE  AIR 

47.410 

47.813 

15P-.  40 

45. 390 

T5  Np 
51.761 

OELTAP 

4.7817 

PRFO 

54.223 

FLOW 

2®7P.R 

SEXT-2 

1447.2 


CKL!  T5HP.  = 81. /--S^ 


Hl-AT'^P  TCMP  = PI. 732 


rPPLFR  tend  = 39.282 


'vJ 


NASA-LPWTS 


prfumimary  data 


o^/z^nt 


CADDF.1  r 


_LEAMn»T  RF  Ro^g  tp  q APP  50  DES  HUM  = 60  M 


MOPE  «=  4.0000 


RFC  14/23/76  n;57:ll.  496 
NO.  SCANS  * S 


fa:  SEXI5 


PGM  C003 


ROG  3662 


ENGtNE  tlMTNS  « 25.000 


rOMB.  AIP 


TEMP  _ 
■■4'9;092 


PRO.  barometric  PPFSSURE  = 29.?5Q 

“RESS  CFM 


29.2B1 


173.22 


OPY  Flow 
'8  08  .83 


UTE3  HP. a 160.00 

_^ESS  J 
14^689 


HC  RATI0«  2.1250 


VAPOR  Flow  PRESS  TOTAL 
3.5942' 


COMP.  FUFL 


TE«P 

72.515 


PRESS  OEMS  I TV  turbo  FLOW  FLOW  TRON fTTp 

_5j  4 158 ^^«9A-5 64.413 60.852  6.0432 


.COOL INC.  AIR 


TPMf» 


52.538 


UOEL-HOOD  OFL-HOnp  F LOW 


2.9727 


4.3314 


9907.3 


PFL-HUM 


60.525 


DEW-POINT 
36. '040  ■ 


3 

o 

J 


PEL-HUM 


1 

60.525 


2 HUMIDITY  ^ 'H2n  VAPOR  CCRp"FrTeP  HP 

?1  «106 . 0.71429  119.^0 


PNG.  COMO. 


F/A  OPY 


F/A  WFT 


FQU.  PATIO  PPM-1 


WFT  CnPPFCTION  FArTPP''='  0.86116 


0.075234  0.074902  1.1229"  2435,0 

EXHAUST  MDTF.'  W+.  = 28;‘O70r 


TORQUE 


BHP 


PART  PER  MILLION  WFT  ^P“FP~Ff:i;.T 

_MF.sim5n  ccc.  HC  PP-.  CT  "sSrT  njn„  . 

870.79  4.3203  11.795  "“"■'0;'369«' 

3 « 72  02 10.158  0,31314 


PPM-2 

2438.6  259.03  120.  09  

FXHAUST  DENSfTY  = 0.07267'9  gXHA'uST  PTOw  ftATg~«  12015.' 


a'52;29  ~ 

CCpPECTEP  cnur..  To  WE T 0 A s I s 


~FM'i;:SSI  on'*  R a TE:'~~"~““ 
_EM  IS S 1 0‘!  M A SS  / MOn F 
E M f S s I ON ■ "MAS S 7mF0"TiF 
MOPE  Fjn s .AS  10 . C YCLE  % 


HC 

'0,'37195 
0,030996  _ 
~6;600i9372 
10.196 


JNPX 

1/2,45 1 

_0j.l03^ 

0.'D0064848 
43. 232 


cn 


32  .'4 5 2 ~ 

2.7043  _ 
0701690'2 
40.243 


'rP^S._FuR_AlP  PATIO  = 0.075234 


't PFf__!lEAS.C  CAL.  F/A  PERC E NT  » 0.056645 


■ rye. jfMP  OEG. 

F . CYI-1 

CYL-2 

CYL-3 

CYL-4 

366. 26 

38  3.  14 

397/92 

363.07  ' 

rAI  GAS  TfcMP 

F)  E G • F F X T— _ 

EXT- 2 
-454.00 

FXT-3 

968.41 

or  IP 

EXT-4 

1911.3 

MAVf  pHLO 

ENGINE  DR 

ED  RT 

son  T 

135.75 

'3  10. 34 

72.067 

ny"Nn  r7n»'o. 

TDPOUF 
?5  1,/.6 

PPM 

2354 .4 

~ “CYL.PACV 

1 ■ ' " 
f 1 - 

IAIdti 
43 .681  ■■  ■ ■ 

Tw 

_ I A r P T? 

TA  I R T1 

TAIPT2 

r-  f ' 

f ■ 

49. 09? 

153.  70' 

46.  241 

9.?,0S3 

OF, L TAP 
_4. 81 51 

PRFP 

54.301 

Fl.ow 
2986. 6 

roLI  TF-^P.  = 

8 2.117 

H‘'.'iTF"  TF‘-'P 

= 91 .704 

Fopi 

SEXT-1 
1409. 1 


SFXT-2 
1406. 2 


26.995 


-H 


-0^^ — 
C5  ^ 


CO 


FoPi.FP  TEMP  = 39.127 


/ 


_M.cA^.ruT.;  PPFLIMiMaRY  nfttA  0»/23/76___jmgU RiCJ)4/_23/76  12: 01t03. HL 

. runs  TH  n AOP  50  nFG  hum  = 60  __j^^Dng^s^>0  NO.  SCANS  ..^ 

Er.,GINf  T, M, MG  , .6.000  DFG.  — 


fa:  SEX15 PCM  C003  RPG 

h:  ratio*  2.  12S0 


COMB.  AIR 

TEMP 

0 

50.507 

0 

COMB.  FUEL 

TPWP 

. 74.70? 

PRESS 

W.z^i 


PPFSS 
5.  <►‘>68 


CF'<  

103.10 

OEMS  TTY 
6'+.  7 87 


OPY  FLOW 
"<►7A.fi 


VAPOR  FLOW  jRESS  TOTAL 
2.1063  lA,A8i 


TURBO  FLOJI  FLOW  T«ON  FpTp 

A3.no  _ _A0.753L ^ • 9997^ 


CnOLlNO  AIR  ■'  TFYP  

- ■ " “ "5 ?7a1  1 2 

_ 56.SPA a: 

FMO  . C^^  , P/  A OP  Y 

- 0.085957  0 

~W  et"  CnRP"FCT  I OM  FAETOR  = 0.86  5 87 

■ FaTtT'Ffp.  mill 

MEASUREO  rOA'C; HO  'I 


JOEL-Hnnn DFl-HPOD 

'2V93’25  3TS9  23" 


FLOW 

9832'.! 


_REL-4U;;i_ 
56. 59 A 


DEW-POINT 
'35. 67 A 


_56^59A 

_P/A  OPY 

07(385957 


2 

^2.  A 18 

F/A  WFT_ 
0'.085F7'7 


HU‘'  ni  7Y 
31.099 


'iT‘H2n  VAPOP  COBPECJFD  HP 

0 . 7 1 A I A 66  n 2 6 


_FOU.  ?AXLO._  RPH-l.. 
1.2329  2351.8 


R.PP-2 

235A79' 


JTiROUE^ 

1A7.98 


BHP 

66.263 


EXHAUST  MOLE.  WT.  =27.217 


-FXMTUST  DENSITY  = O.OIOaTT  EXHAUST  FLOW  RATE  * 7335. 


■ P~APT  PEP.  MILLION  WET 

MFA5URF0  rriNC.  HC  PPM '•77_P'’*/  — 

J7>8.2  161.97 

CPRPFCTEO  COMr..  TO  WET  BASIS 


C0_  DRY 
"7.6A1A 
6.616  5 


“pep  tent 
r.n2  DPY__ 
■ 10.162 
8.7990 


02  ORY__ 
"d7d73A07 
0.063561 


"F»>'iSSinM  ‘'RAtF 
EMISSION  naSS/>^OF 
E « I S S i ON  " A S S /"p A T F n "HP 
MOnF  EMTS./STP.  EYCLF  % 


HC  A'OX, C(?__  _ 

0747093  "C.lAi39  35.239 

O.OA7093  0.0^An9 3.  5239 

'0.00029A33  373370E-05  0.02202A 

X5.  A91  52.?  


c.,./ucr«'rV»T.7r.0=M5i0l MR  R«Tin,;_o.p.s-.57_^my_-IASi5^ 


CYL  TEMP  nEC.F  _ 


CYL-1_ 

'afd.ss 


EXT'OAS'tEMP  OEG.F  FXT-l 
1A16.A 


ENGINE  OIL _EOJ 

^ ^ " 13  2 

Tm'd  cof.'0.~  TO ^ 

lA^ 

INOUCTION  AIR  lA' 

. ..  ..  - . - - -•  ^ 

"nPiF  irE' AIR  TE= 

92 

r Ft.  l TF»'P  , » tU  . 897 


I2*lt_ 

13'3.iO 


to'pdiiF 

l AO  .1^ 

lA  IP  T1 

A9  .953 

92.735 


CYL- 2 
319.50 

■~exT^T'" 

_-A5A.00 
__SOU  T 

7 5. 33 7 

pOO.A_ 

! A 1 PT2 
■5D.507" 

“"DELTA  P 
A. 79  19 


_CYL-3 

32s7l0 

_____ 

77 A. 88  _ 

_niL5  __ 
71.9A7 


TAIRTl 

99.31? 

“fiRFP 
6 A . 0 6 6 


CYLrA 

315.67 

"F'xt-A'~ 

168A.7 


SEXT-l 

1188.9 


SEXT-2 

119A.7 


NANI FPLO  FRFSSURE  - 18.A3B 

TYL  . P'ACiT'F  RFTSURE  = 29.303 


_TA  t RT2 
A 6,734 

““FLOW 

2°78.5 


M=ATPP  TEMP  X <n,5  97 


r.nOLEI  TEMP  * 33iZB2 


. 

^ASA-LEWIS  PRFLIMINARY 

flATA  04/23/76  CAOOEII  REC  04/23/76  12:09 

: 29.126 

fa:  SEX15  PGM  C003 

RDG  3665 

J 

LFANHUT  PE  RUK'S  Tfl  CL  APP  50  HEG  HUM  = 60 

r.  MODE  = 4.0COO 

, NO.  SCANS  » 5 

- 

, 

ENGIME  TIMIH3  > 

25.000 

DEG.  BAROMETRIC  PRESSURE  = 29.250 

1 RATED 

HP.=  160.00 

H:  ratio*  2.1250 

s 

COMP.  AIR 

TEMP 

PRESS 

CFM 

OPY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

1} 

50.871 

29.249 

177.80 

830.78 

3,7057 

14.698 

: 

tl 

COMP.  FUEL 

TFMP 

75.039 

PRESS 

5.4383 

DE'ISITY 

44.778 

TURBO  FLOW 
58.277 

FLOW  TRON 
55.836 

FPIP 

6.0444 

CnPLING  AIR  ! 

TFMP 

JOFL-HOnO 

DFL-H03D 

FLOW 

REL-HUM 

DEW-PniNT 

M 

5A.A65 

2.9300 

3.8508 

9827.4 

56.894 

36.  150 

OEL-HIJM 

I 

56.89<t 

2 

51.755 

HUMIDITY 

31.224 

* H2D  VAi'DR  CORP.FCTFD  HP 
0.71700  120.32 

'* 

ERG.  CDRn. 

F/A  OPY 

F/A  HET 

FOU.  RAtllT 

PPM-1 

PPN-2 

TOROUF 

BHP 

0. 067209 

0.066910 

1.3331 

2430.5 

2434.4 

260.31 

120. 47 

w/ 

WFT  CnoPECTinN' 

^.TOR  = 0. 

85290  EXHAUST  "ilE.  'WT. 

= 28.670 

FXHAUST  DENSITY  = 0.074233 EXHAUST  PLOW  ftATf  « 

1199K 

: 

MEASURFP  CORC. 

PART  PER 
HC  PPV 

MILLION  WFT 
'nx  PPM 

CO  3PY 

PFR  CFRV 
C02  DRV 

02  DRY 

CPPREGTEP  CTRC. 

303.45  1417.4 

Ti  WET  RASI S 

1.8687 

1.5934 

12.980 

11.071 

0.43402 

0.37018 

-Cr- 

W 

HC 

MOX 

CO 

EHISSInR  RATE 

Fm  I sc;  I PM  f'ASE/r'rPF 

0.13  066 
0.010688 

2-.  0230 
0*-l6859 

13.076 
1.  1562 

F.MTS.SinR  masS/pATFD  HP 
ROOF  F'MS./STP.  CVr.LF  R 

6.R050F-05 

3.5.R16 

0.3010537 
70.  264 

0.0072261 

17.205 

CAL.FUFL  AIR  PATin  = 0.069570  f'FAS.  FUEL  AIR  PATIO 

= 0.067209 

DIFF  MF4S, 

,C  CAL.  F/A  PERCENT  - 3.5129 

n 

CYL  TEMP  OEG.F 

CYL-1 

CYL- 2 

CYL- 3 

CYL-4 

,, 

386.67 

401 .59 

376.26 

377.75 

FXT  GAS  TEMP  OFG 

.F  EXT-l 
1615.2 

EXT-2 

-434.8? 

FXT-3 

878.21 

FXT-4 

2003.9 

SFXT-1 

1521.9 

S EXT-2 
1513.  a 

** 

ENGIRF  OIL 

FULT 

SDILT 

OIL  5 

MANIFniD  ORFSSUPF  = 27.336 

«< 

135.67 

347.29 

71.963 

*■ 

DYRn  r.O*in. 

TO POUF 
261.16 

ROM 

?370.9 

CYL. PACE  OPFSSURF  = 29.423 

... 

IROUCTIPR  AI» 
ClRIFirF  AIP"~ 

I.A  IP  Tl 
53 .425 

I 4 I P T2 
5 3.871 

TAIRTl 
159. 04  ‘ 

T'TPT? 

66.162 





. . ... 

— 

- 

TFMP 
93  .M2F 

DELTAP 
4.T43A 

, nofp 

FLOW 

2961,6. 

• 

rcLi:  Tfmo.  = (>3 

. PP6 

H=ATF-'-'  TFMP 

= “1.697 

cooler 

temp  = 39.172 

- 

MASA-LFWf  S ppc{_jM|MARY  OATA  t)A/?3/76 CAriDFI  I REC  12s06t08.6B2 

FAN'nilT  PF  RUMS  tn  CL  AP®  SO  PEG  HU“  = 60  ’f  ‘ “flPF  = 3.0C00 MO.  SCAMS  = S 


fa:  SEX15  • 


PGM  C003 


ROG  35S4 


EMGIMF  TIMING  = 

25.00C 

PEG.  PARnf-ETRIC  PRESSURE  = 29.250  PATEP 

HP.=  160.00 

HC  RATIO-  2.1250  

COMB.  AIR 

TTMP 

PRESS 

CFM 

PPY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 



49.512 

29.242 

205.07 

973.08 

4.3281 

14,842 

■■ 

COMB.  FUEL 

TEMP 

74.173 

PRESS 

5.4323 

PEvsity 

44.001 

TURBO  FLOW 
69.051 

FLOW  TROM 
65.908  

FPl  P 

6.0435 

CPPLING  AIP 

T*=^'o 

JPEl-HPPD 

PEL-HPOn 

FL*’W 

REI.-HUH 

OEW.-POTNT 

. --  . — 

' 53 . 770' 

3.0028 

3.9607 

9963  .5 

6.0.259 

36.325 

PEL-HUM 

1 

60.259 

7. 

'^2.70^ 

HUMniTY 

31.135 

f H20  VAPOR 
0.71495 

CPRPECTE9  HP 
152.55 

ENG.  COMO. 

E/A  POY 

E/A  l-'Fr 

FOU.  RATIP 

PPY-1 

ppM-2 

'OkOUE 

PHP 

w> 

■ 'o'.  067731 

0.067431' 

1,0139 

2701.1 

2704.6 

289.60 

148.94 

WET  C^^RPPGTIP^'  rArT'^*R*=  6. 3*5681  FXHAUST  MTLF.  WT,  = 28,636  EXHAUST  0 

CFMt 

MEASUREP  COMC.  HC  °pm  \nx  opM  _ CP  ‘>RY_ C 02  PPY  . .P2  riRV 

r ■ *•--- 1917.6  1.7150  13.537  0.176A0 

rnpRECTED  CPP'r.  TO  WET  OASIS  . .! ,_ 


636  "FXHAUST  f)EM?rTV~=  b.07AlA6' “ 'EXHAUST  ftOW  ’RATE*  14071. 


EMlSSrOM  RATE 
EMISSIOM  MASS/MPPE 
F«l  SSI  a^^'^«Ass/PATF^■  HP ' 
MnPc  EfiS./STn.  CvrtF 


HC  '"OX cn  

o'.  32S1’3""'  3".'2ldP  10.635' 

0.0016256  0.016055  0.053174_ 

'l.0160>=-d5  "0.00310034  0.00033234 

0.53475  6.  68<;>5 0.7912P 


CAL.FUFI.  AIR  RATIP  = 0.069^7  VEAS.  f^UEJ.  AIR  RAT^P  = 0 • 067731  _JP  I FF_  JSpilp  /A 


CYL  TEMP  PEG. 

F CYL-l 

CYL-2 

CYL-3 

CYL- 4 

• 

399.97 

' 413.29 

435.21 

409.24 

EXT" GAS  TEMP 

OEG.F  '^XT-1 
1554.6 

EXT- 2 
370.91 

FXT-3 

1046.8 

FXT-4 

SFXT- 

1486. 

, f MG.  IMF  ..OIL. 

FT  II  T 
154.73' 

STILT 

■'"68.142* 

0U° 

"73.3,87 

manifold 

PRESSURE 

'PYNP  cnMn.'’' 

T^?pr*uP 

2^0.7:* 

P 0 M 

2637.^ 

CYL. PACK 

PRESSURE 

IMPUCTIPN  AIR 

lA  IP  Tl 

lAIRT? 

TAIRTl 

TAI9T2 

49.1C1 

49.51? 

175.  48 

45.292 

ppiFirE  air" 

93  .'^9^ 

OELTAP" 

4.7465 

‘ nPFP 
^_5'V.2  3« 

El  nvj 

2963. 9 

SEXT-2 
1477. 0 


CFI.l  Tct'p,  = R3.  Ill 


rppl  FR  TF«P  = 37-446 


MASA-Lfwrs  PPFLtMTMAttV  PAT  A J)4/23/J^ 


CAPDEt 1 


O 


LFA^'PUT  BP  PIP'S  TH  flL  *>0  HU"  = 60  T 

FNGI'JF  TlHlNig  = 25.000 2^5.5 ^ 


MPPF  = 5.0000 


ffEC  04/23/76  12; 13:09.751 
NO.  SCANS  « *» 


fa:  SEX15 


PGM  C003 RDG  3fc&S_ 


RARPNFTRIC  PRESSUPE  » 29.::53^ 


0 

o' 

, iC  PM^  . '^1  ■ F.L 

. COf’tlNG  A IP. 

/ 

TFNP 

\o,z6i 


PR  ES  S 
29.~2Tr 


TiiTgT 


PP.Y  FLOW 
513.93  ^ 


RATED  HP.=  160.00 
VAPOR  P LOW  _ PPE  SS  .tot AL_ 

'2.2W2  ' ■ Ta.soi 


h:  ratio*  2.1250 


JCkip 

74.floa 


PPPSS 

5.5530 


J 

3 

3 ■ 

o : 

o 

•3 


TFMp 
51.  ■'6^ 


UOEL-HDPD 

“2.9715 


'nPNSITY 



DEL-HOnO 

332530 


TURBO  FLOW  FLOW  TRON 
35.239  - - 


FPIP 

6.1608 


FLOW 

9905.T 


_RFL-HU'1 
59.671  ■■ 


dew-point 

““35.784 


“PFL -HUM 

ENG. 


1 

59.671 


2 

44.642 


HU^niTY 
31 .194 


fH2n“V^0R  CPPp^CTED  MP 
0.71632  


F/  A ORY 


F/A  WFT 


0:065iT7  “Xb6482E  b.97i90 


FOU.  ratio RPM-1,_ 

2"353.5 


pPM-2 


TDROUE 


PHP 


145.28 


65.102 


•Ver'rOPRKTiaN  factor  = —exhaust  mole  . WT.  = 28. 768 


2357.0 

“rx"HAUST  DENSITY  = 0.0744BJ’' 


EXHAUST  FLOW  R( 


p'a’p  T “per  mTLLI  on  WE  t 

mr,  PPM  vox  ppm 


PFASUREP  CONC,  i iCn-'r! 

^292.91  1360  .0 

CORRECTC 0 CONC . TO  WET  BAST  S ^ — 


CO  IRY  _ 
■bT29l35 
0.25451 


"per"  f FNT 
C02  DRY_ 
■ 13.476  ' 
11.772 


P2  PRY_ 
"1.1254 
0.98311 


oO 

9J 


“ENTSEft  oH  “ 'RATE  : 

EMISSTov  MASS/MPPE  _ 

"E  MT  SSI  OA'  “:‘MASS/P"ATFn"'“H"P“ 
MppE  FMIS./STP.  Cyr.LF  Y. 


HC 

O.“0775'9'9 

6.0077599 


f'OX 

I’.  1943" 


cn 

■■  “1  ;363fT 
0.13635 


4i8^99F-6S  6.y0074646  0.00685221 

2.  5526  49.764 L!.9?2.1_ 


CAL. FUEL  AT?  HATin 

= 0.064242 

M E AS  . _ 

FUEL  AIR  RAT  I" 

_=  0.065112 2i.f.L. 

r Yt  *•  1 

CYL-? 

CYl-3 

CYL-4  . . 

rvL  Tr^r  

332.93 

''3?4.  1"5 

33  8.  6"6 

342.07 

, — “ EXT  " g as  "TEMP  "nFG.'F 

■ EXT-1 
13  73  .0 

~'PXT-2 
_131.97  _ 

FXT-3 

1205.6 

FXt-4  SEXT-1 

1919.9  1331. 5 

FPILT 

SniLT 

niLP 

HAMIEhlO  P^P  5S  '.)R_E  J 

134.12 

' 136. 63 

71.491 

. ....  

'■ 

“fVL.BACk  PRESSURE* 

. PYNO  CO'^'O. 

TPRPUP 
14P  .24 

R P M 

„ 232  4 .5^  _ 

.... 

induct ITN  AIR 

lATPTl 

43.654 

lA  TRT2 
49. ?C?  " 

TAIRTI 
102.2?  *" 

TAIRT2 

46.783 

" " oRtFiCE  AIR 

yr,  A*p 

9UWQ 

OEUT  AP 
4.8247 

" oprp 

Fl  nij 

2990.6 

DIFF  MEAS.e  CAL.  F/A  PFRCFMT  »-l_.3^ 


SEXT-2 

1333.3 


jShS— 


CO. 


HEATF"  TP*'P  = 9].. 704 


roni  FP  TPflP  = 39. 163 


CPU  TRMP 


81. 340 


N fl  S A - L F V I S _ PP  L ! NAPY  n A T£_ 


0!f/23/76 


LFANHUT  PE  PUMF  TP  CL  APP  FO  npr,  HUM  = ftO  7 


CAnOFT  1___  PEC  04/23/76  12:71: 

MCDE  = 3^  0000 N0_. SCAMS  = 5 


FAC  SEX15- 


PGM  C003 


ROG  3S&7 


L 


. FMQINF  TIMIM3  = 

25.000 

PEG-  BAROMFTRIC  PRFS 

SURF  = 29.7  50_ 

HP.=  i6p.oq_ 

COMB.  MP 

TEHP 

■■■49.019 

DRESS 

29.28?' 

C,F« 

■^05.79 

PRY  FLOW 
970.75 

VAPPR  FLOW 
4.3505 

PRESS  TOTAL 
14.836 

cf-'^p.  'fuel 

r>*?57 

t 

^3.907 

■“■■'PRESS 

5.382? 

""PEVJSITY 

44.357 

TUROO  FLOW 
80.158 

Firi'w  IRON 
77,192 

F PI  P 

6.1257  ___ 

COPUMC,  AIR_  , 

JPEl-HOPP 
■■  2.9034  ■ 

OFL-Hmp 
■"'3.8505  ' 

FLOW 
" 9927.5 

RFL-HUM 

61.817 

DEW-POINT 
'36.505  ■ 

' P Fi-HUM 

M » 7 

2 

65.889 

"Wl'Y  n I TY 
31.371  _ 

9 H20  VAPPR 
0.72030 

CORRECTED  HP 
153.82 

• 

FNG.  COMP.  , 

F/A  OPy 
"0. 079513 

f/a  vft 
* ' ■■  0.07‘»j53 

FOU.  PATTP 
■ ■K1  3 68 

PPM- V 

PPM-2, 

TPPOUE 

8HP 

■2702.3 

2706.1 

■292.50' 

150. 

HC  PATin=  2.12  50 


WET  CnPPFCTinF^  FArf3P*  = Q.  P6t27  FXHAI.IST  ''3U'=.  WT.  27. 71*J 


'FXHA'UST  OENSffY  = 0.071771  EXHA'UST  FLCii<  RATE  * IA661. 


“■  ;:-v  --v  -p^  prfi '“mI  LLI  :'-''FT 

I^EASIJP.  Fn  CP’'''C  . t'C  PP‘‘  M?X  PP.M 

’V'’  ■ '1D7?'.7  242. ?r 

r.nRPECTF.P  CP^'C.  T'^.WFT  


C3  OP  Y 
■5V4P63 
4.7251 


PER  EEfiT 
Cn2  npY 
11.705  " 

9.7284 


P2  DRY 
"0.070723 
0.C74738 


c6 


'FM^SSIO^'  ’’  PATF 

FMl:ss;I^^'  mass/'*ppf  _ 

FMl  SSinF.''  MfSS/KATcn  HP 
Mpnc  F^"!  S./STn. ' rYrLE,.5„ 


0.  5643 f 
0.002P21 0 
■ 1 .7636  F-0‘5 
0.9? 072  _ 


MOX 

‘"0.4? 2 50“ 

0.0021129 
' 1.3 20  6 F- 05 
0.0303B 


Cn 


50.296 
0.2514H 
0.00157'i  fl 
3.7423 


CAL.PHEl  , AI  p;  PATl  r =.P  .079UA 
CYL  TFMP  OFG.F 


••CAS.  fuel  air  ratio  = 0.079510, .,0  If  F_ME  AS.  E _C  AL._  F /A  PFPCE  NT  =-0._4  9502 


cn- 1 

4f2.59' 


CYl  -2 
43  4 . 20 


_£VL-3  _ 
405'.  78 


CYL-4 
4 2 2. 97  ■ 


EX't'  r.AS  TF^'P’DFn.F  FXT-1 
15  18.7 


'EXT-? 

214.39 


FXT-3 

799.8? 


FXT-V 

1853.4 


sfxtA 

1435.  6 


SEXT-2 
1431. 9 


1 


_ ^_AjA-l.FWIS PRFITMTNARY  DATA  0»/23/76  CAnOETt  

L F AMnoT  PP-R1J^'S  TO  Cl  APP  50  nP5  HIJY  = PO  M n5I_Z_3j!.055.Q 

fa. G I Nf _ T I m I N3 , i 7.5 . 0±q_ > A !^nMETRtC  PRES SlIRE,  =_2i_. 2.50 

»ro  TFMP  P»F<;«;  CF'<  DRY  FLOW  VAPOR  .E LOW, ../RE SS_T0T^^^ 


PGM  C003 


RHG  3658 


HC  RATIO*  2. 


, 

COMR.  AIR 

TFMP 

PRESS 

w*> 

0 • 

99.a7“7 

29.266 

COMP.  FUEL 

TEMP 

2R  FS  S 

;2.  , 

72.900 

5.3522 

CfY  _ 
20ir5't” 


CfFLIMG  AIR__ TPMD  .Jl 

5V.?"2  2 

TfI-hum"  1 

, 83. 5 3 1,_ _S. 

ENG.  Cn^jp.  ’ E/A  PRY F 

....  — . ^ ^5  5 3 

■ Vft’^'c n p p’f gtipn  fac t n r ’ *=~o7 5T2 2 1 


R3.531 


PENS  I TV 

4i».3A8 


JOFL-HOPP PFL-HOnP. 

2.8558'  '3.8386 


TUaR'i  FLOW  FLOW  fftON  FPIP 

RA.0A7  80.237 6.0813 


FL1W 
9705  .3 


pc I -HUM 

B3.531 


DEW-POINT 

>5.095 


2 

93  .922 


HUM  l 3 fTY 
93.76? 


''m?D  vapor  'CORPECTFO  HP” 
1.0095 


F/A  PRY  F/A  WFT FO-l'*  '^,''110— 1 - 

6V0B97'50  0.039221  T.2699  270«  .9  7712.9 


TORQUE 

20'2'.6l 


BMP 

195'.  79  ' 


E X HA  UST"m  0 L F . *W  T.  = 27.  ’309 


'FXHAUST”frENSTTV  = 0.070709  EXHAUST  FLOW  RATE  = 19608. 


— — .-rr.  - pact  per’  "miTlI  on 'wet 

MFASItREP  FOMC.  HC  PPM  , YlX  ,PP.M._ 

192977'  128.24 

CnPRFCTEP  CnviC*;.T?  WFT  RAS1S,,.„,  •,  


CD  DRY 
■fl.3766' 
7. 1386 


PER  CFNT 
CP2  DRY 
“9.7500 
8.3090 


n?  PRY 
0.  0089909" 
0.0076195 


'EMrS,SIP'i  RATE  : 

emission  MASS/mppE 

F MI  S S t PN  ' 'm  A S S/'P  A TE ri  HP 
MPPE  FMIS./STP.  rVCLF  f- 


HC  ■ V.,' : ■ ."Mox  _,cn  . 

"'d.  79718"  *'  ”“'  '0.2 75.708 

0. 0037R59  0.0011197 0.37859  „. 

"2.3'?99f'-05  6.95'67F-d6  0.0023659 

1. PPR9  0.96999  5.6331 


■CAL.FUri  AIR  RATIO  = 0.0869:76.,:  «EAS.  FUEL.  ATP  RATIO  = 0.084750 

CYL  TFMP  OFG.F  CYL-l__ _rYLV?  CYL-3 _,„_CYL-9^. 

“37"2'793  " 


Ext  GAS  TFMp"  oFrr.F  fxt-i 

1016.9 


FNGIMF  OIL  E'' 

I7( 

"*PYN*'^'r"n'Hn^  tdi 

?T 

INPlir.TIPV  AIR  I A 

■■  ■;  •■  49 

OP  IE  ICE  air  ’ " TR. 

RD 

r.Fl  1 TF*'P.  = Pr.  R5L 


FRILT 

176.96 


TDROIIF 
? 7 3.80 

I A I P T I 
99  .^03' 

TC.-ip 

03  .668 


_ EYL-  7 
■911.93' 

__ 

-959.00 

SDU  T 
228.90 

■“ppu 

2691.0 

lAIRT? 
■ 99.877 

‘ OFLTAP 
3.6979 


_C_YL-3 

3B0".93'“ 

~EXt-3~' 

555.20 

ni  i.R 
' 79.219 


TA I R n 

■■-15.26?_ 

nRFR 

59-393 


CYL- 9 
“9"l0 . 50  "' 

"F  XT-9  ■“ 
1773.0 


SF'XT-1 
1399. 3 


SEXT-2 
1399. 0 


MANIFOLD  PRFSSURE  =.27.69l_^ 
T YL  . P ACiT'PPF  SSUPF-"^" 29  >39~ 


TAIRT2 

“"95.982 

Rinw, 

2622.5 


MFATPR  TFMP  = O2.P34 


rnni CR  TFMP  = 37.137 


NASA-LFWIS  PPElI«^T^jARY  DATA 


CADOEI! 


REC  04/23/76  13:00; 10.674 


PGM  C003 


RDG  3569 


LFANHilT  RE-PUNS  7p  CL  A PP  30  PEG  HUM  = 80  3! 


MODE  = 4. 0500 


FNr.IMF  timing  » 2.5.000 


BAROMETRIC  PRESSURE  = 29.250 


CnMft.  AIR 


COMR.  FUEL 


CnOLING  AIR 


RFL-Ht)'« 


EMC.  cnNO._ 


TR‘P_  _ 
'‘49.019 

TeVp~ 

71.313 

_T'’MP_  _ 
5?*46‘5 


86. 4 14 

F/A  PRY 
"o'.  0e36?3 


_PRESS_ 

2'9.¥64 

"pR  ES'S  ~ 
5.3894 


_ cni 

157.69' 

Tjiensity 

44.577 


OP Y_ FLOW 
778  .9 r ■ 


NO.  SCANS  = 5 

) RATED  HP.=  160.00 

VAPOR  FLOW  _P R E^ S TOT ^ 
4. '9497  ' 14.671 


HC  5ATI0=  2.' 


TURBO  FLOW  FLOW  TROM  F PI  P 
56.414  65.139 


DOEl-HOOD  nEL-HOOD 


2.964° 


_46.5q7 

F/A  _WFX 
"O.OBRORS 


3.8T3F 


FLOW  _ 
9 89  2'.  8' 


REL-HUM_ 
86. 4' 14 


J5EW-POI NT 
4'5'.''i45'' 


HU'^'foiTY  7 H.20  VAPOR  COFRFCfEO  HP 
44.480  

FOU.  OATin  RPM-1 PPM-2 T-51Q)-*?- 

■~i^'24  81  '2433.4  2436;  4 257.68 


BHP 
il9.  39 


'wFT'cnTpECTlOM  F-'  WR  = 0.85599* 


FXHAUS'T  mTCe.  UT.  = 27.  395 


"exhaust  density  = 0.070933  EXHAUST  FLOW  RA7 


— — pAfit'  pFR  MILLIOM  W>T  " ~ PER  CENT 

MFASUPFr  CONC.  Hr  ROM  ^ \nX_POM CO  5RY t,-:,- 

■ ,y 333.99  7.5170  10.129  0.033263 

CnppFCTf  O CONC  . jp  WET  BAST  S.  . J •?>7P.? 


■"tMl  siVn7*'“^'fATE 
EMTSS  ION  9ASS/f‘nDE 
“fmisSIPN*  masS/PATFD  HP 

MfinE  FI’lS./STP.  CYCLE  7 


HC  ■ 

0766633  " “ 0.47‘j74  55.916 

0.055528 0.0.39645  

0.0b03"4705  '0.15024778  0. 029123 

13.2  66 16;  51_g 


CAi.FUFL  AIR  RATIO  = .0..Q84363  ^'FAS.  JUFL  AIR.  RATIO  = 0.083623.„.  6 CAL.^/J  .?ERiENL»,...^a84 


CYL  TFMP  OFG.F  _ 


CYL-l 

339.48' 


"ext"  has  temp  P E r, . f f X T - 1 
1344.3 


FMGIME  OIL 


DYA'O  cn*'P. 


INDUCT IPN  AIR 


PPIFICF  AIR' 


C°LL  TF*'P. 


FOILT 
'181  .08" 

'"nROUE” 

246.9° 

I -M  P T 1 
48.635 

"TC  MP 
91 .970 


_CYL-2 

'33  1 .'60 

—px'f-2''"' 

-484.00 

SOTLT 

228.95 

^dp"m' 

2371  .3 

1 A I P T2 
49.C19 

PFLTAP 

3.6741 


CYI.-3 
38'n'43  ■ 

TxT-3'" 
4° 8. 50 

ni  LP 
'71.879 


TAIRTl 

109.00 

oprp 

F4.305 


_CYL-4  _ 
4"02.87 

TxT-4~ 

1681.3 


SFXT-l 
1302. 6 


SEXT-2 
1300. I 


no. 769 


HPATFP  TF'*p  = 93  ."30 


MANIFOLD  PRESSURE  = 26.466 


CYL. BACK  PRFS'SURF  = 29.431 


TAIRT2 

46.677 

"■'FLnw  '■ 

2618.  1 

CPIHEP  TFPP  = 38.000 


MACA-IFWI«:  PPFITPIW4RY 

OATA  04/23/76  CADDET 1 

REC  04/23/76  13503:46.623 

FAC 

SEX15 

PGM 

C003 

RDG  3570 

1 

LEAF'Ht.lT  PF-RIJMS 

TO  CL  A”P  SO  PEG  HUM  = RO 

■3  “OOE  = 5.0000 

NO.  SCANS  - 5 

FNF.IMF  = 

25.000 

riEG.  BARPMETRIC  PPESSUPE  = 29.250 

RATED  HP.=  160.00 

HC 

RATIO"  2 

.1250 

CO'^P.  AIP 

TF**P 

PP.FSS 

CFM 

DRY  FLOV- 

VAPOR  flow  PRFSS  TOTAL 

» 

50.516 

29.234 

T08.65 

497.95 

3.1605  14.493 

u 

COPP.  FUEL 

TEMP 

74.773 

ORES' 

5.5421 

DEMSITY 
' 44.785 

TURBO  FLOW 
34.099 

FLOW  TRON  FPIP 

32.835  6.0705 

• i 

emu  MG  AIR 

temp 

JOEL-HOOD 

OEL-HOnO 

FLOW 

RFL-SUM  OEW-POINT 

57.675 

2'.'95  4'l 

3.6766 

9872.6 

80.646  44.795 

PEL-HUM 

1 

80.646 

2 

56.426 

MUM  10  I TY  * H2T  VAPOP  Z 

44.430  1.0203 

PPP.ECTEO  HP 
65.074 

1 

FMG.  CPHn. 

F/A  noy 

F/A  WFT 

FOU.  PATIO 

PPM-l 

PPM-2  THROUE 

BHP 

0.065941 

0.065525 

0.93420 

2343.6 

2352.5  145.25 

64.953 

WET  mPPECTIOK 

,r-."'i:c.p.  = 0. 

96327  EXHAUST  “TLF..  WT; 

= 28.  736 

EXHAUST  DENSITY  = 0.074404 

EXHAUST 

FLI?W 

ITATE  * 

717671 

PEASUPFP  CDMC. 
rPPPECTFn  CT'IC. 

PART  PER 
HC  PPM 

’'434.44" 
TO  wFT  BAS 

MlLLinM  WPT 
VOX  PPM 

CT  OP  Y 

PER  CENT 
C02  DRY 

n?  ORY 

cO 

" 143  3’.  3 ' 

IS  

HC 

0.75460 
0.  65  006 

13.030 
I 1.255 

0.60276 

0.52034 

r-'9x 

cn 

F^‘ISS'1PM*  'RATE  ~ 

MA^^/MnoF 

0.  uip? 
0.0111P2 

" ■l.  224'C 
0.12240 

"3.4389 

0.34389 

“‘EMI  ssri^f'  MASS/RATFU  :hP 
ponp  FVfS./STP.  FYCLF  » 

5.9953F-05 

3.6817 

"0  .000765'03 
51. OC? 

0.00214S-3 

5.1174 

CAL.FUFL  AIR  PATJP  = 0.066 

855  PEAS.  FUEL  AIR  RATIO 

= 0. 06594 1_ 

DIEE  MEAS.t  CAL.  F/A 

PEPCENT_ 

= 1.3660 







. . 

CYL  TF^'P  nPG.F  CYt-1  CYL-?  CYI.-J  CYL->  _ 

376. 4'6  333;53  33P.23  341.34 


t .. 


. , J... . . _ p - .- . 


4 


A'ASA-I.EWIS  PPFLIMIA'ARY 

PATA  04/23/76  CADOEII  REC  04/23/76  13:14 

23. 184 

fa: 

SEX15 

PGM  C003 

RDG  3671 

LFAMOUT  PE-RiJNS 

TO  fL  APP  50  nFG  HUM  = SO 

?:  MnpF  = 3.0000 

MO.  SCANS  = 5 

f = 

_ 2 5._ggq  __  __ 

PAP.nPEtRIC  PRFSSUPE  = 29.250  RATED 

HP.=  160.00 

HC  RATIO* 

2. 1250 

CPMB.  _AIR_  , 

TCMP 

PRf S5_^ 

CFM 

' 207Vo"0 ■“ 

OPY  FLOW 

VAPOR  'LOW 

PRESS  TDTAL 

7u* 169 

29.2  61 

973.89 

6".2  338 

14.841 

C0»'8.  FUFL 

TF“P 

72.069 

PRESS 

5.3651 

PFA'S  ITY 
44.833 

TLiRpn  Fi.nw 
82.667 

FLOW  TROV 
80.162 

FPI  P 
6.0693 

CnnLIWC.  AIR 

TFMP 

UDFL-HOOD 

PEL-HPnn 

FL^W 

PP|.  -HUM 

DEW-POINT 
45.660 

■ ■■ 

■ « , . 

55.010 

2. 8999 

3.P336 

"9770.4  "" 

84.420 

1 

R4. ^20 

? 

60.?4A 

HUM  1 0 I TY 
44.843 

» H70  VAPOR  r. 
1 .0207 

f’RRFCTEO  HP 
155.58 

EMO.  CPA'n. 

F/A  PRY 

F/A  WFT 

FQll.  RATIO 

RPM-1 

PPM-? 

TPROUF 

293.90 

BHP 

151. 

■ - ■■■■•*  ■ 

0.  082311 

"0.  081787'  ■' 

1.2205 

"2704.6  - 

2708. 4 

— - 

— 

wpi  r n ECT  f HM 

FACTOR  = 0 . 

85635  FXH4UST  M3LF.  WT. 

= 27.498 

RXHAiJST  DENSITY  '=  07o'7il98 

EXHAUST 

“FLOW  RATE  *= 

14892. 

AVEASUP:F0'  rn'''G,  _ 
rnpRECTFn  coYf.; 

p Ml  T P FR 
, HC  PPM . 

124  0.0  ■“ 
TP  WFT  _9AS 

MILLinN  WFT  ■ 
VOX  PPM 

““  211.13 
IS 

C3  DRV 
6.935? 
5.9390 

P5R  CFNt"" 
002  DRY 
10.426 

8.92  87  

P?  DRY 

0.0i3761 

0.011785 

• ■ ■■ 

oO 

V , 
'V' 

EM  iss’inv  ' ’'P  AT  ^” 
.FMISStPN  MAS'/ 
EPISSIPM 'mass/ 
MPPE  F»IS./STn. 



MOX 

ro 

« 

•<noF  ; 

d*  6 ^364 
0 .003360? 

0. 37416 
0.0018708 

64.211 

0.32105 

PATE3  HP 
rvcLF  “ 

2.1C51F-C5" 
I.  1030 

1.16  9?  F-05 
0.77950 

0.0020066 

4.7776 

CAL.FIIFI  ar^  RATIO  = 0.082  8^4  _ MfASv  FIIEL  air  RATIO  = O.On?8U  HIFF  MF4S.C  CAL.  F/A  PFRCFMT  = 0.64706 


CYl  TFMP  PEG.P 

CYL-1 

CYL- 2 

CYt-8 

CYl  -4 

385.15 

414.74 

3R8. 32 

408.95 

EXT  GAS  TFMp  PEG 

•F  5XT-1 
1544.8 

FKT-2 
— 454 . 00 

EXT-3 

736.63 

Txt-  4 S'XT-l 

1848. 4 1388.4 

•'  ENGINE  PR 

EP  II  T 

S3  II  T 

nit.p 

mamifolp  pressurf  ^ 

1 85.09 

277.06 

73.159 

SEXT-2 

1383.9 


nvw  mon. 
INOiirT  IP'I^  AIR 
ORIFICF  AIR  "' 


TOpoMi^ 

300,49 


RDM 

2 663  .4 


CYL.P.ACK  PPFSSURF  = 29.472 


lA  IPTl 
49.72?' 


I Aipr? 

'60.169“ 


TAIR  T1 
54.099" 


7A  IRT7 
46.041' 


T-''P 

9 3.P  n 


OFL  TAP  . 
3.A6P4 


OR  C D 

53.723 


FLOW 

2608.2 


HFiVTFr.  TP'^P 


r.T’OLPR  TFt.1P  = ■37.001 


rru  tcmp 


P /,  , P 7 


OOl 


PGM  C003 


PDG  3672 


MASA-LFt^is  ppeliminary  QtTfl J*.  . . A? 

FA^'r^lIT  Pg-PUHS  CL  f-PP  50  TFG  HljM  = ^0  " . - .'J 

i-  -.=  -^nn  ncr.  BAIjnycTPf:  P'-'F  p Slip  P = 29.250  KftTEO  HP.  = 160.00 


FAC  SEX15 


LPAmOMT  PF-P.UKS  CL  APP  50  HFO  HljM  = 

FMGIMp  T5''IMG  - ?‘i.000  '^FG.  RAppi'^'^TPlC  PPESSUPF  = 29.25 

rOf'B.  AIR  TFMp  - npy  FLCW 


HC  PATIO=  2.1250 


COMB.  FUFL 

TRL-^TnjM 

FMG.  cnvn. 


TPMP 
"a  5 .P6  A" 

'TcT'P' 

72  .035 

TCMP_ 

'52.629' 


P7.532 


p^?cs5  CFf'  nPY  FLTW  VAPfiR  FLOW  PRESS  JOFAL 

2P.2  57  ' ' '166.07  770.  99  4.9538'  '14.668'  "" 


2P.7S7  166.07  / ro.  9H  it.ooo 

"PRISS  "ppmsi'tY  niPPO'  'Fi.nw""'Frp'w  't’r'on  ^fp'ip_ 

5.40^6  44.35P  61. B6P  6r. 639  _6.02S1 


Ijhgi -Honn  OFL-HPOP  _ FI-PW  _ RFl.-HUM 

’2.'9491  '3.0339  '"  9063.  3 07.532 


nFw-pnivT^ 

'451430' 


^ y Vft’Pr'R  Cn'^PECTRP  HP 
49.113  44.977  1.0328  119.99  __ 


F/A  dry  F/A  WFT  foil.  cATin  PP9-1  Pp»'-2 

'0';'07P6'50  0.'07P148'"  1.  1739  2433.0  2436.0 


TnpquF 

■258.93' 


RHP 

119'.'9'5 


■"wTf'T''^'FRECTrn''M~A':^^^  '=  o.  S4'f24'  f'xhAUST'  'mOL"f'.''''w'T.' = 27179-9  - FXHA'JS'T  OF\'S-lfY  - 0.071952 

■ PA*PT''-p£C-M7nri'nM"'i5^T^^  ”PFR  CFMT 

MEASUP  SO  ; 0OA)r.:.  ho  PP?'  ..  ■ a’PX'  PPY.  cn  op*'  ; .C02  PPY  np  noy  

— — ’l333",3'  37R.“fo’"  "6.3576  1C. 712  0,043104 

CPRRF;CTFP  jn  W_FT  BAS_1_S_  . 9.0757  0.03_6520 


: XHA  UST 


^"•gM  fSS'lpM  ■ R ATE 

pM  I S5ICV'  MA  SS7H6'0F  ' 
FMfSS  iPiJ— mass'/ BAT  ED  H° 

f-iOOF  FMIS./STn.  CVCIE  7 


L|r,:  ■ ' ■ ■ vox  ;■  r. n 

b'r55’6~75'-“''r  '"'  :0:.5'234'l-’"''''^'  ''’ 45.467  ' 
0.046396  " 0^^^^^^^  3.7889. 

■o.'0002P9'9'r''‘*'  0.0002.7261  0.023680 

15.262  18.174 


CAt  .RIEL  , AIR  RATP.  = 0..  081402.  __  FilHL  AIR  =ATin  = 0.  078650  01  Ff  t . CAL » ft  A_  P FR.CF.NJ.. 


CYL  TFMP  REG.F  . CV1-1__ 

' '“362,"P6 


_ FMGI'!E__nii__ 

■ T)  5"^  - 

I ! N"'ueTirM  Ai; 
■“  rptPiCF'Alp"'' 


CYL-2 
380'.  4 0“ 


r.Y  1-3 

■3nVr;'o3' 


CTL*4 
"■7  ■•'4. 2 3 


FXT-1 

391.77 

=KT_?  , 

-454.  00 

FXT-3'" 

69°. 51 

'""FXT-4  " 
1 804.6 

■ '“'sex't-i  ' 

1317.5 

SEXT-2 
1315.1 

Fn  1 1 T 
IP.  5. 24 

SPILT 

■ ■■  ' 171.  19  ' 

PUP 

71.°55 

MAM  I fold 

PRFSSURF  = 

26.376 

■t-"POUF 
271. 36 

'CYL.  8AC<^ 

PRESSURE  = 

29.364 

I A' PTl 

'48. 503 

IMPT9 

40.F64 

TAim 
71  .2  58 

TA  IPT2 
46.834 

TF'm'p' 

91, 56° 

DFLTAP 

3.6C67 

nRc-i 

Fgnw 
2 595 .1 

HPftTFC  TF'‘P  = 92.008 


CO'iLFR  TE'ip  = 38.691 


CELL  TEMP 


8?  .AA'S 


Nftsa-t  EH  IS  PRFt  H !*)ARY  r?ATA  O^tfZ^nb  CAnOFI  I REC  0^/23/76  l3i25s57.2Ql 

LFA^'OI)T  RE-RUMS  Vn  CL  APP  50  DEG  HUM  = RO  r MPPE  = 5 »0  OOP  ^ NO . SCAMS  = 5 

ENGINE  TIMING  = 25,300  DEG. BAROMETRIC  PPESSURE  = 29.250  RATE3  HP»~  160.03 

rriMP  AT3  Trup  P5PSS  G.F«  URT  FLOW  VAPOR  FLOW  PRESS  TOTAL 


FAC  SFX15 


PGM  C003 


RDG  3673 


4 

ENGINE  TIMING 

* 25,000 

DEG. 

BAROMETl  IC 

PRESSURE  = 29 

COMB,  A 15 

TE  M P 

PRESS 

C.FM 

DRY  FLOW 

o . 

50 .306 

2 9. '2  57 

115.94 

531.93 

CnVR.  FUEL 

TEMP 

PRESS 

density 

TURBO  FI 

3 

75.482 

5.5566 

44.767 

34.502 

HC  RATIO*  2.1250 


COOLING  AIR  TEMP  U 

\ 52'; 738  "2 

fTfl-hum  ' ~i 

^ P2^,  335  5 

ENG._  CO'lf). F/A  PRY  F 

"O.CI6iA35  0 


B2.335 


ViF'f'COBHErTinN  FaCTOR  = O.07O^>9 


UDEL-HOOD nEL-HOnO 

2".  86  94  " 3 . '8 1 3 4 


_FLOW  _ 
9712.6" 


3.<H7l 


_PEl-HU^ 
82;  33  5 


IA.508 


6.1IS» 

DEW-POINT 

A5T135 


2 

51.235 


HUMIDITY 

44.968 


% H20  VAPOR  ■ CORRECTED  H“ 
1.0326  65.&41  


F/A  DRY _F/A  WE.L— FQU.  RATIO  P.PM-I 

0.0’6i435  0.061043  0.91694  2349.5 


_RP  M-2„ 
?35i.’a' 


TORQUE 

146.91' 


_^HP 

65.722 


EXHAUST  MOLE.  WT.  = 28.836 


PART  PER  MILLn^■  WET 
MEASURFO  CONC.  HC  _PPM  _ MOX  PP«,. 

- '153. 3^'  ’ ' 1485. 7 

CORRECTED  COMC.  TP  WET  BASIS  __ 


CO  DRY 
'6.~09  493’b~ 
0.082642 


PER  CENT 
CO?  ORY_ 
12.855 
11.190 


FXHAJST  DENSITY  = 0.074664 


02  DRY 

1.7102' 

1.4887 


. XHAUST  FLOW  RATE  » 7607.0 


EMISSION'  RATF 

EMISSION  _MA  SS/^CE  

EfMSSirv"  'mASS/RA'feD  HP 

^r_nF  F^*!  S./STO.  Cvr.LF  * 

CAL.FUFI.  air  RATin  = 0.061877 


H ^ 

' O' i 04 18.7 3 "~" 
_0.0041873_ 
2'V'6'i  71E-05 
1.3774 


NOX 

' Y.'34F  f 0.45645 

0.13451  0.045645 

0.''0'00840  67  ■0.0002  8528 

55.045  0.67925 


MEAS.  FUEL  AIR  RATIO  = 0,06143‘ 


..  CYl  TE"P  DEG.F 

CYL-1 

CYL-? 

CYL-3 

CYL-4 

326.54 

323. 60 

332.  65 

336.56 

EXT  r,AS  tfmo  deg 

.F  EXT-1 
1257. 6_ 

FXT-2 
_j380. 71 

FXT-3 
1023. 7__^ 

FXT-4 
1936.0  ; 

SEXT- 1 
1273.2 

- E MG  INF  PIL 

FPILT 
' 184.33 

SniLT 

239.53 

niLP 
7f.  5f5~ 

MANIFOLD 

PRESSUR  F j 

, PYMO  COMD. 

TORQUE 

141.88 

qpM 

2302.7 

' 

CYL.BACN 

pressure 

INDUCTION  AIR  _ 

I A1 PTl 
49.786 

IA1FT2 
50.3  06  ■ 

TATRTl 

83.942 

TA  IRT2 
47.229 

-■  - •— 

"P’FICE  air"' 

TCMR 

92.248 

DELT  AP  ' 
3.7076 

OPFR 
54. '.57 

FLOW 

2629.3 

rriL  TF"P.  •=  82 

.883 

MFATEF  TF‘'P 

= 91.960 

CD3l.FR  TFOp 

OIFF  MEAS.G  cal.  F/A  PERCENT  * 3.71853 


SEXT-2 

1270.2 


N AS  *-L  FK  T S 


PP  PI  I'^  TMAPY  OA  TA 


0A/2?/76 


CAOPFI I 


PFC  0<»/23/7f»  13:33;3P.f»B3 


FAC  SFX15. 


“Gl  C003 


RDG  3S7‘t 


LFAA'OIIT  PF-RUMS  TH  CL  APP  SO  DFG  H»w 
FNGIMF  TIMING—  2S.000 


80 


MHOF  = 3.0000 


vn.  SCANS  = 5 


nFG. 


BAoomftUC  PBESSURF  __=,29-2'iq 


RATED  HP.=  'IfiO-OD 


HC  RATin=  2.1253 


CPMR . AIR 

TFMp 

PRFSS 

TFH 

DRY  FLCW 
969.  76 

VAPPP  FLOW 

PRFSS  T3TAL  __  . - „ . - 

60.6R6 

29“  2 27 

206.00 

6.03  36 

16.863 

fOWP,  FUFL 

TFMP 

PRFSS 

0=MSITY 

Tijpnp  FLP.W 

FLOW  TP.r.N 

FPIP 

73.556 

5.3753 

66.S17 

70. 266 

77.  06  8 

6*0657  ' , ^ . - 

r pni  T A I P. 

TFMP 

ijnFi  -HOOD 

OFl  -HPno 

FI.PW 

RFL-HUM 

DEW-POINT  

" 56  .329 

3.0125 

3.R301 

9931. 5 

83.  5 87 

66.925 

PFL-HDM 

1 

7 

HU"iniTY 

? VAPOR 

CORRECTFO  HP 

flR.SRT 

32.955 

63.5R5 

1.0009 

156. 1 8 

— - - - - 

F/A  ORY 

F/A  HFT 

EOU.  PATIP 

RPM-l 

RPf'-2 

TOPOUE  BHP  

0.079  650 

■'"0.07e959  ■ 

1.1359 

'7  707. 3 

270  6.6 

29l .29  169.91 

w’ft  r.DRR’FCTinN 

FACTOR  = 0.R5 

iT6'“  ■ ■"CXHAOSt  mplf.  wt. 

= 27.725 

EXHAJST  DENSITY  = O.UflfHP  irAnnuai  — - 

■ p7>  PT*  P FP  -M  I LL  I ON  W'^f 
MC  PPM  NOX  PPM 

UOD.O  70P.9F 

CrnRFrTFn  cDNC,  TP  rasIS  , ; , 


HFASURF.n  cnvc. 


FM( 5SJ  fM  ratf 

FMISSinA'  MASS/MpOF 
'FNISSIP"'  MASS/^ATFO  HP 
HOnp  FMTS. /STP.  CVCLF_^ 


HC". 

^ J.62R1A' 

0.0031  4 C-R 
"■■■  1.0630=- 05' 
* 1.0337. 


CP  flRV 

‘6.  3260 
5.  3RAR 

Mnx 

■ 0.57176 
0.007608B 
" 1.6  305F-05 
1.0B70 


PF  P.  CENT' 
C"?  ORY 
10.693 
q.lO"5 


02  ORY 

0.013621 

0.011593 


oQ 

V 

-ii 


cn 


57.337*  / 
0.2R66S 
■ 0.  0017916" 
6.2661 


CAL.FUFL  MR  RATIO  = 0.0R1397 


MFAS.  FUFl  AIR  RATIO  = 0.07=650  , 01 FF  MF AS . £ _C AL . F/ A PFPCFNT  = 2 .6503 


CYL  TFMP  pFr,*F 

rYL‘-i 

3Ra'.’l9 

CYL-7 

CY 1 -3 

CYL -6 

. .... 

611.60 

33P.72 

606.93 

F XT  G AS  TFMP"DE'G‘ 

:F“'F‘xfA“ 

1376.6 

FX  T-2 
-337.  82 

CXT-::^ 

■713.77 

'fXT-6  ' “ ■ 
1 735.9 

S=XT-1 
1307  .6 

SEXT-2 

1336.6  ..  .. 

— -■  - 

FNGIMF^niL 

pniLT 
13  5.62'' 

SHUT  : 
279. 36 

niLP 

"■73.233  ■“ 

MANIFDl.  D 

PRESSURE  = 

26.209 

"PYXO'  CPMD. 

TORQIIF” 
23  8.93. 

PPM 

26^6.8 

CYL. BACK 

PRFSSURF  = 

29.602 

- - 

INDUCTION  AIR 

I AlRTl 

1 AIPT2 

TAMTI 

TAIRT2 

65.969 

, 

^ . ....  . . - 

— 

' 

■ 69.266 

69^636 

32.256 

^ . . ....  - — - 

. . 

..  - 

rPlF  ICF  AIR 

• TFMp 

93.097 

■■  ■■  deltap 
3. 6557 

P«FP 

Fi.9'-( 
260=  .0 

C CLL  TFA'P,  = (13 

. = ••1 

H=  AT  Fp 

T C*  0 = 9 1 , R 5 f 

C99LER  TFMP  = 

36. 355 

-O-P- 


NASa-LEWtS  PBFL TM [MARY  P&TA QA/?3/76 

LEflMnuT  Rc-RL)M<  Tn  CL  APP  50  OFG  HU^  = 80  X 


:AriDEI  I RFC  04/23/76  13t37;23.445 

^>CDE  = 4,11030 •>n.  SC  a NS  = 5 


Fac  SEK15 


PGM  C003 


ROG  3675 


NF  T IMIMG  = 25.000 
COMR.  AIR  temp 


RAROMFT^  t:  PR FS SURF  = 20.250 


RATED  HP. = 160.00 


HC  RATIO*  2.1250 


TEMP 

50779^ 


PRCSS__ 

29\T21 


COMP^,  PUFL  TFf'P  P 

' ■ 74.861 _5 

rPnciNG  AIR  ■'  TEMP  IJ 

54V429  2 

"r  FI  -hi (nT  ^ T~ 

3 

FNr, . r"Nn.  f/a  pry  f 

0.078473  0 

'VET~COP=FrTl,nN  FAC  fn"fi^="  0.85463 


_7R.743 

F/A  PRY__ 
■’6.078473 


PRESS 

5.4209 


2.9334 

—2 

38.538 


Ct^M 

PRY  PLOll 

VAPOR  FLOW 

PRESS  TOTAL 

164. 83 

765. 78 

4.  002  7 

14.654  ' 

PFA|S  TTY 

TtlRDO  FLOW 

FLOW  TRON 

FPIP 

44.783 

60. 945 

60.093 

6.0357 

PEI  -Hono 

FLOW 

PFL-HU'1 

DEW-PP INT 

3.8367 

9833. 7 

79.  743 

44.775 

HUMIDITY 

43.P01 


% H2P  VA»PR  f.PRRFCTEP  HP 
1.0081  119.78 


F/A  _V;y EPU.  RAT  IP  opi.«-]^  pDf_2  TORQUF 

0,  07798"4  1.1712  2429.'6"’  2433.1  '2”5'0.3B' 


_BH^_ 

1 19 . 5~2 


EXHAUST  HOLE.  «T.  = 27.803 


■'  '"P A PT  ' P FR  "» rCL i ON  Wf "PER  'CPN- 

—■ EQAiC  . h:  PPM  Kjnx  PPM  cn  PRY  CP2  PRY 

’1232.7 *'■■■■  486.  P5  ” ’ ' ' 5.  62  6l' ' ~ ‘ U . 01  4 

-^12PRFCTFP  Cr'A'C.__Tf’  wet  basis  4.8082  °.4129 


FXHAJSr  DENSITY  = 0.07X990 


E>?  PRY 
'0.058426” 
0.049932 


EXHAUST  FLOW  RATE  * 11538. 


FHISSIOm  rate 

^pAirsSION  MASS/MPDF 
EM  I s S I PA'  ~ 'm'as  S7  p a T FP“‘hp  ■ 
F >ns. /STP.  CYCl.r  r _ 


HC  _ 

.0.5X064“ 
0.0  42  5J4 

"6.000265°6’ 

13.998 


j'::  _ CAL.FUEI  AIR  RATI 

= 0.07T632 

MPA  S. 

FUEL  AIR 

!•'  • CYL  Tf.MP__PFG.F_ 

CYL-X 

CYL-2 

CYl  -3 

369.19 

390.  76 

391. 76 

|:  - FXT  cTaS  tfmp  nFG. 

F fxt-X 

FXT-2 

EXT-3 

i:  ■ ■ _ 

1106.3  - 

•454. CO 

783.  69 

1 OIL 

Fn  1 1 T 

SPILT 

on  p 

< 

185.87 

352. 77 

71.  .8  59 

PYA'D  coup. 

rnPOMF 

RP-M 

■ V.„,  . / 

268. 38 

2366.6 

_ IMPUCTION  AIR 

IAIRTI 

1 AI.8T2 

TARTl 

50. 333 

50. 799 

82.553 

■ ’"  ORIFirF  AIR 

'tf-'P 

9Ft.T  AP 

pw  C£> 

i: 

98.404 

3. 6270 

54.438 

!.  fPl  L TFMP.  = RY.. 

...  ^ — 

84  j 

>|F  AT  ru  T FM  D __  qi 

MPX  _cn 

'o. 66850  40.279 

_0,055708_  _ 3.356t.  

0.000348X8’  ’6, 020979 

2j',21_2_^ R^9.94<> 


CYL-4 

402.08 


EXT-4 

XR03.6 


SEXT-X 

1332.8 


SEXT-2 

X330.X 


MAMPHLII  >RFSSURE  = 26.243 
'CYl  .BAC'^”'prFSSUR’'^=  *29.380’’ 


TA  IRT7 
’ 46.X00 


FLOW 
2 598  .0 


Cf'Pi.FR  TFMP  = 36.719 


^l  AS  a-L  PW  IS PP  EL  INARY  DATA  Qit/Z^/lb C ADOEI  I PFC  _0  V/ 2^/76  t3i4H50.922 

L E A"'01IT  PE-PIJMS  TP  CL  APP  50  OEf?  HUM  = 80  g HOPE  = 5.000 0 ^ N3.  SCAMS  = 5 

FNGIME  TIPIVG  = ?>>.000  OFG.  BAPQMftUC  PRESSURE  = 29.?‘30 RATE?  HP.  = 160.00 


FAC  SEX15 


PC'*  C003 


PDG  3676 


EN0.I>IE  Tt^'IMG  = 75.000 

CnMB.  AIP  TEPP 


HC  RATIO=  2.1250 


TEPP 
A9 . 5<iA 


PRESS ^ 

>P.'2F6" 


COMP.  FUEL  TEMP  P 

_ __  75. 518  5 

rOPLIMG  AIR  • TS*<P  _U 

— '“5r.°7A  2 

R EL-HIW”  ^ \ 

BB.0A6  4 

FMG,,  CPNn.  F/A  DRY ^E 

O'. 064326  0 

CPR PFCTION  FACThk  = 0.87108 


PRESS 

5.55B3 


r,EM  DRY  EL'PM  __^VApnR  PRESS  T,2.7AI^ 

■uoT7'2  508.  21  ■ ■■’3.2074  ' "14.503' 

"nEMS  ITY  TURBD  FLOW  FLOW  TRCN  FP 1 P 

44.766  35.852  32.691  


TgMp  _ 

'5r.'of4 


_R3.046 

F^A  DRY 
'0'.06'43'26 


IIPFL-HnnD  PFL-HPPD  FLOW  PFI-Hipi DEW-PP IMT 

'2."a027  3.77P'7  973'7r9  ■p.3.046  44.665 

~~2  ! HiT*<TnTT Y f~H2ri  vaptp “corr  E'er ed  hp 

48.  193  44.  1 78  _ 1.0145 


E/  A VET  E 01) . RATIO  P P''-l  _ 

07063923  0.”960ro  2353.0 


RpP-2 

■2355.8" 


JTOROUE 

147'.'96' 


_8HP 

66.290 


EXHAUST  M9LE.  WT.  = 28.792 


TxHAUST  DEMSITY  = 0.'07 45 50  EXHAUST  FLOW  RATE  * 12957? 


p'APf~'pER  MlLLinV  VF'T 
MEASURED  CPMC.  HC  PPM  MPX  PPM _ 

'321.49"  '1635.4 

gooPFCTFD  CDNC._Tn  .WFT__P£SiS ; 


Cn  DRY 
■ 0.  16566' 
0. 14430 


PFO  EFNT 
rP2  DRY 
13.153 
11.457 


P2  DRY 
"1.0352" 
0.90174 


eNiss'idm  -'  rate  ^ 

FMISSf nM  MaSS/MPPE 

" ■ F IS  SI  P'"  '“‘A  S S7RA  t pf)  HP" 
MPDF  FMTS./5TO.  CVCLF  T. 


Hr  VOX  CP 

■ 3:,0G423'7  ‘ {.4204 "'  0.76462 

0.0084237  0.1.4204  0.076462^ 

5'72"6"48E^5  '0.50088773  ' 6^  0004  7789 

2,7710  1.1378  


GAL.FIJFI  AIR  RATIP  = 0.064195  MEAS.  E^IFL  AIP  RATID  = 0.064326  MEAS.C  CAL.  E/A 


CYL  TEMP  OFG.F  ■ 

CYL-1 

CYL-2 

CYI  -3 

CYI  -4 

- ■ 

330.24 

324. 55 

339. 01 

341.63 

FiXT  GAS  TEMP  deg 

.F  EXT-1 

1189.8  - 

EXT-? 

54.691 

FXT-3 
11  07 . 9 

EXT-4  SF XT- 

1981. 5 12B2.' 

EMGIME  niL 

cniLT 

SPILT 

niLP 

.MAMirntn  PRESSURE 

18  4.55 

248.31 

71.519 

DYA'P  CPVD. 

Tf^POlJF 

_ 14  0.  95  

PPM 

2?04.B_ 

CYL. BACK  PRESSURE 

rvnuCT  tPM  AiP___ 

I\  IPTl 
49.056  ' 

lAIRT? 

49.594' 

TAIRTl 
13". 66 

TA1RT2 

46.962 

pPIFIfE  AIR  " 

TPro 

DFLTAP 
3. 7?05_ 

npEP 

54.357 

FL9W 

2636.7 

CFLL  T r>'R,  = RP 

.'■O'! 

heat  FP  T PM  p 

= P1.262 

CnTlFP.  TEMP 

SFXT-2 

1280.7 


> NASA-LFWIS  P^FLmNAP.Y' 

DATA  CAnilEII  R'=C  04/23/75  13:53:47.695 

FAC 

SEX15  PGM 

C003 

RDG  3678 

LfAvnuT  RE-RUNS 

TP  CL  APR  50  OFG  HUM  = 30 

X MODE  = 4.0000 

NO.  SCAMS  =5 

: 

-/ 

. ENTINF  TIMING  = 

2F.000 

OFG.  BAROMETRIC  PPESSUPE  = 79.260  RATED  HP. = 160.00 

HC 

RATIOa  2.1250 

. CPNR.  AIR 

Tr”P 

PRESS 

CEM 

DPY  FLPW 

VAPOR  FLP,W  PRESS  TOTAL 

J 

• 

49.731 

29 . 244 

165.2° 

768.28 

4.8900  14.675 

Cnw?.  FUEL 

TFNP 

73.431 

PRESS 

5.4191 

OEMSITY 

44.821 

TURBP  FLOW 
65.655 

FLOW  IRON  FPIP 

fC.720  6.0485 

ij  ■ • • 

cnniiNG  AIR  ! 

TCMp 

uoEL-Hnnn 

DFL-HPOD 

FLOW 

PFL -HUM  DEW-POINT 

- 

■> 

53.365 

2.8921 

3.8390 

9755.8 

84.306  45.195 

■ 

. 

P FL-HUN 

1 

P4.306 

2 

51.107 

HUMIDITY 

44.554 

3!  H2P  VAPPR 
1.0231 

CPP.PFCTED  HP 

119,78 

ENG.  Cn»'D. 

F/A  DRY 

F/A  WET 

EOn.  RATtO 

PP.M-1 

RPM-2  TORQUE 

PHP 

-/ 

0.079033 

0.078534 

1.1796 

2428.9 

2433.1  250.73 

119. 

65 

j 

WET  cnRRECTION  - 

’ -f-rnp  = 0. 

85637  EXHAUST  MPLF.  WT. 

= 27.718 

EXHAUST  DENSITY  = 0.071872 

EXHAUST  FLOW 

rate 

= lii'OIZ 

MEASUREr;  CONC. 

PART  PER 
HC  PPM 

MILLIO^■  WFT 
NOX  PPM 

CP  PRY 

PER  CEr  T 
CP2  DRY 

02  DRY 

cO 

09 

CnPRCfTFU  CQNC. 

1736.7  549.49 

TP  WFT  PAS  IS 

5. 6744 
4.  8594 

10.995 

9.4157 

0.064226 

0.055002 

HC 

A'PX 

cn 

■ ■ 

FMISSIf'N  rate 
EMiSETHf  MflSS/Mnpp 

0.53596 
0. 044663 

0.75868 

0.063223 

43.932 

3.4110 

- 

. ■ F M;  T S E I "N  ' M AS  S 7 R A T FT  H" 

MP'^F  Fmis. /sto.  cycle 

0.00027914 
14. f 9? 

5.000395T4 

26.343 

0,021319 

50.719 

CAL.FUFL  AIR  RATIP  = 0.07R747  YfaS.  FUFL  AIR  RATIP 

= 0.07‘'DP3 

PIFF  MEAS.C  CAL.  F/A 

PERCENT 

= 0.90244  - 

CYL  TEMP  nFG.F 

CYL-1 

CYL-? 

CYI  -3 

CYL-4 

.3'64.13 

397.  84 

387.  53 

407.84 

EXT  GAS  TFMP  OFG.F  cXT-1 
1731.3 

EXT-? 

-454.00 

EXT -3 
700.27 

FXT-4 
1811 .0 

SEXT-l  SEXT-2 

1336.0  1333.4 

^ ENG  IMF  PIL 

F^ILT 

SPILT 

PUP 

MANIFOLD  PRESSURE  = 26.431 

• 

184.98 

162. 73 

71.639 

OYMn  corn. 

THROIIF 

RPM 

2403.4 

CYL. PACK  PRESSURE  = 29.364 

LNnUCTiriN  AIR 

lAIPTl 

lAIRT? 

TAIRTl 

TAIRT2 

'49.293 

"49.731 

'166.20 

46.505 

PPIFICF  AIR 

<^1.317 

P=LTAP 
. 3. 6761 

ryqfo 

ELDW 

2620.4 

PFl  L TCt>n,  = fi 

7 . C f A 

MP/jrn  y pM 

P = 91.46° 

r-,rt|  FP  TFMP  = 37-  701 

\ 

NAS4-LFWIS  PRELI^IMARY 

OATA  0<>/23/76  C 

AOPEII  PEC  04/23/75  13:54:28.349 

FAC  SEX15 

PGM  C003 

ROG  3679 

LEANO'IT  PP-RUVS  T'n  CL  APP 

50  DFG  HUM  = 

. 

o 

oc 

MODE  = 5.0('00  M3.  SCAMS  = 5 

EA'GINF  TIP  IMG  * 2?.D00 

OEG. 

RAPn«FT3 ic 

PRESSURE  = 29.260  P.ATE3  HP.  = 160.00 

HC  RATIO* 

2.1250 

COMB.  AIR  TFMP 

PRESS 

CFM 

DRY  FLOW  VAPOR  FLOW  PRESS  TOTAL 

51.072 

29.253 

102.45 

469.76  2.9845  14.488 

COMP.  FUEL 

TF''P 

76.280 

PRESS 

5.5187 

DENSITY 

44.746 

TUP.RH  FLflW 
39. 322 

FLOW  TRPN 
37.297 

FPIP 

6.0459 

rnntIMG  AIR 

TFMP 

UDEL-HDOn 

DEL -HOOD 

FL  PW 

RFL-HUM 

DFW-POIMT 

53.166 

2.8871 

3.8300 

9746. 3 

79.  045 

44.310 

PEL-HU” 

1 

79.045 

2 

37.4C8 

HUMIDITY 

44.47? 

? H?n  VAPf'R 
1.0212 

CORE  EFT EO  HP 
65.  0'49 

FMG.  CPKO. 

F/A  DRY 

F/A  WFT 

FOU.  RATIO 

PPM-1 

PPM-2 

TORQUE  BHP 

0.079395 

0.078894 

1.  18  50 

2352. 4 

2356. 0 

144.86  64.986 

PET  CnPRECTION  F 

= 0.86078  EXHAUST  wntF;  «T. 

= 27.729 

EXHAJSr  DEMSITY  = 0.071797  EXHAUST  FLOW 

RATE  = 7103. d 

MEASURFO  CQMC. 

PART  PER  million  WFT 
h:  ppm  MDX  PPM 

cn  DRY 

PEP  CC'NT 
r.n?  pPY 

P2  DRV 

t>Cl 

'•JO 

CnRRFCTFO  cove. 

1492.3 

TO  WFT  BASIS 

398. 74 

5.  4466 
4.6883 

10.997 

9.4659 

0.11367 

0.097846 

VM 

HE..' 

MDX 

cn 

EMI  SSI  PM  RATE 
FiMISSIPN  MASS/MonE 

0.38060 

0.  03  806  d 

0'.337C8 

0.033708 

24.180 
2 .4180 

^ BMISSIPM  MASS/RATEO  HO  . 
MPPF  F»lS./STn.  CVCLF  7 

0.00023787 

12.520 

d.Ud02r068 

14.045 

0.015112 

35.982 

CAl  .FUEl  AI»  RATIO  = 0.079253 

MEAS.  FUFL  Al  R RATIO 

= 0.0793'^5 

DIFF  MEAS 

•C  CAL.  F/A  PFRCENT  *-0.17928 

CYL  TF“P  DEG.F 

CYL-1 

CYL-2 

CYL-3 

CYL -4 

32P.12 

335. 54 

331. 93 

339.15 

^ r:i  O 

EXT  GAS  TEMP  OEG 

•F  EXT-1 

1482.3 

EXT-2 
•311. 85 

EXT -3 
83  7.  47 

FXT-4 

1714.5 

SFXT-1 

1212.0 

SEXT-? 

1215.1 

E:ngIMp  oil 

pniiT 

snuT 

PII.P 

MA.VIFni.0  PRESSURE  = 18. 

480 

ss 

184.1? 

260.  11 

71.311 

50  p 



OYMP  COND. 

TOROUE 

14P.34 

RPM 

2311.5 

CYL.PACX  PRESSURE  = 29. 

351 

_ _ 

IMnUfTirM  AIR 

lAtPTi 

I AIRT2 

TAIRTl 

TA IRE? 

c s 

5 0.4  70  ■' 

51.07? 

185.08 

46.R82 

BBS 

PPIFICF  AIR 

TF  OP 
91.7H7 

nEi.TAR 
3. 6547 

P ti  p 0 

54. 3 

FLOW 

2611.7 

rFU.  TFPP.  = 83 

.57  4 

MPAT  FP  T P 

= 90.901 

CDEirr.:  tfmp  = 36. 

519 

I 


HHSf-l  FWIS 


PP>=LriIM4RY  DMA 


04/23/76 


rADD M I RFC  04/23/76  13:5 R!40.173 

MPDE  = 3.0000 


FAC  SEX15’ 


PGM  C003 


RDG  3680 


LFA>'nt,lT  RF-PIIA'F  TO  CL  APP  FO  DEG  HIIM  = SO  ~ 

__  PNGIN'F^  T !MIMC  = 2^.000  nro.  PApDM^TR  10  PP'^SSUPF  = 29.260 


NO.  SCAMS  = 5 


RATED  HP. = 160.00 


HC  RAT  10=  2.1250 


COMP..  AIR 

TFMp 

PRFSS 

CFM 

PPY  FLOW 

VAPOP  FLOW 

PRESS  TOTAL 

50.124 

29.257 

199.96 

939. 08 

5.9705 

14.81 1 

cn*'p.  FUFL 

TfVD 

T'f  .2?l 

PRESS 

5.3804 

PFMS ITY 
44.799 

TURRO  FLOW 
74.157 

FLOW  TR'OM 
71.  641 

FPIP 

6.0855 

- 

CnPLIMP,  AIR  _ 

TFMP  : 
54.974 

UDFL-Hnpp 

■'2.9566 

PF|  -HPnn 
3.7927 

Fl.nw 

■'9077.3 

RFL-HLIM 
83. 766 

DFW-Pn  INT 
45.410 

— 

P FI  -HUM 

1 

83.766 

-13. 507 

HU''iniTY 
44. 505 

% iH^n  vAPnp 
1.0220 

CPPPECTFD  HP 
150. 19 

FMC.  rnMD. 

F/A  PRY 
0.076,?fl9'' 

F/A  WET 
‘0.  075807^ 

EOU.  RATIO 
' 1.13  86  " 

RPM_1 

■ 2 690.  8 

■"  26  9 ^.'7 

TOROUF 

285.17 

RHP 

146 .08 

WET:  CORRECT!  DM  rACTnp 


0.  3A852 


i=XHAUST  >-‘9UF.  WT.  = 27.93  2 


PAt'T  PPP  ^'IlLTP'’'  WFT 
MFASIIRFP  CD''IC._  : HC  PP>-'  MHX  PPM 

1093.7'  647.73 

■CPPRFCTFD  CPMC.  TP  W'^T  BASIS 


FMISSIP"'  PATE 
FMISSTPM  MASS/^^PDF 
' FHISS  !OV  ' ''ASS/patfo  HP  " 

j.npF  P‘*IS./STD.  rvc_Lr_»___ 

PAL.FU'^I  AID  9ATIP_=  0.078947 

CYl.  TEMP  DFG.F  CYL-l 
39  2 '.67 


H*:  _ 

0.55097 
0.  002  754  9 
1. 7218P-05' 
0.90620 


cn  np.v 

5.  60 

4.5107^ 

MPX 

"0.9  1464  ■■■■■■■ 
0.004573? 

" 2.3  552F-05 
1.9055 


PFR  CFMT 
cn?  PRY 
11.139 
9.45  14 


FXHAJST  DENSITY 


0?  DRY 

0.037164 

0.031534 


0.072453 


EXHAUST  F[nw  RATE* 


14032. 


rn 


45.953 
0.22977 
0. 0014360 
3.4191 


MFAS.  FUEL  AIR  PATIP  = 0.076289  "PIFF  MEAS.G  CAL.  P/A  PFPCENT  = 3.4847 


FXT  r.AS  TFMP  ppp.p  FXT-1 
1182.5 


PA'GI'IP  PIL 


PniLT 

104.85 


pvMo  rncn. 

I NnUCTIPM  A!  R 
PRIFIC‘=  air 
r,ftt  tfmp.  = 04.7A'> 


Tnppnp 

286.79 

lAIRTl 
49. 704~ 

TP'‘P 

92.344 


CYL-2 

CYL-3 

CYL-4 

428.45 

401.20 

420.61 

FXT -2 

299. 64 

FXT-3 
83  6.  11 

EXT-4 

_ ,_1 866.8 

SFXT-1 

1414.7 

SPILT 
■ 9 2.763' 

PII  P 

'"'7?.455'“ 

MAMIFnLD 

PRESSURE  = 

RP‘J 

’557.0 

CYL.  PACK 

PRESSURE  = 

IAIPT2 

tairti 

TA  TRT? 

50.124 

158. 43 

45.954 

SFXT-2 

1407.3 


27.887 


nCLT  AP 
3. 6°31 


PD  fO 

54.375 


Fl.nw 

2624.0 


HFATPP  T“'P  = 90.758 


rnni  PR  TFMP  = 37.  3/,4 


’ NASA-tEWtS  PPFL  IM  INftPV  .DATA  04/?3/76  CAROFIt  =<  f-C  04/23/7<>  1 » i 03  . 0'»0 FAC  SEX15 PGM  C003  ROG  3681 

^ t-FAMPUT  PF-RIJMS-  TH  rt.  APP  50  riFG  HUM  = BO  * wppE  = 4.0000  NO.  SCAMS  = 5 


FNT.IA'F  timing  = 75.300  HFG. RARPMFT^  IC  PP  ESSURF  = 29.210  RATED  HP.=  160.00  HC  RATIO*  2.1250 


rn’*B.  AIR 

TFMP 

"RFSS 

CFM 

noY  FLOW 

VAPOP  FLOW 

PRESS  TOTAL 

•1 

4R.815 

29.268 

172.21 

802.09 

5.1351 

14. 698 

COME.  fuFL 

TFMP 

74.071 

PRESS 

5.4113 

PPVSITY 
44. .004 

TUPPn  FLOW 
64.459 

FLOW  TRPN 
61.950 

FPIP 
6. 0300 

** 

CPPI  IMG  AIR  t 

TCMp 

IJDFL-HDOD 

DFL-HPPD 

FLnw 

PFL-HUM 

DEW-POINT 

, 

F3.82D 

2.9060 

3.9117 

9783.5 

84. 674 

45. 390 

PFL-HUM 

1 

S4.674 

2 

22.732 

HUMIDI TY 
44.316 

X H2P  VAP'-»P 
1 .02*^1 

CORRECTED  HP 
120.57 

FMG.  rnMD. 

F/A  PRY 

F/A  WFT 

Foil.  PATIfl 

PPM-I 

ppM-2 

TPROUE 

BHP 

0.077235 

0.076745 

1.1528 

2438.8 

2442.  1 

259. 33 

120.42 

WET  CnRPFCTIOM  .r*XJ?R  = 0.06175  FXH4UST  WT. 

= 27.QC4 

EXHAUST  DENSITY  = 0. 

072251  EXHAUST  FLOW 

RATE  * 12029. 

MEASURFp  CCMC. 

PART  PER  ^MLU^M  WFT 
nr  poM  .Njnx  pPM 

rn  PRY 

PFP.  CEMT 
CP2  DRY 

02  DRV 

oO 

CnRRFCTFn  COMC. 

n?3 .6 

jn  kft  paSIS 

1044.2 

4.9560 

4.2708 

1 1.  172 
9.6278 

0.32673 

0.28156 

.1 

• 

HC 

MPX 

CP 

EMI  SSI  PM  PATF 
FHISSIPM  MASS/'"’rF 

0.44207 
0.03  6839 

' I .4940 
0.12457 

37.3C0 

3.1003 

, 

EKISSIOM  MASS/PATEP  HO 
MPPF  FMis./sTn.  rvr.t.F  * 

0.00023024 

12.11". 

O’, -000778  56 
51.904 

0.019427 

46.955 

,, 

CAL.FtJFL  AIR  RATIO  = D.07714<? 

MFAS.  FUFL  AIR  RATIO 

= 0.077236 

PIEF  MEAS 

.C  CAL.  F/A 

PERCENT 

>'.11313  . 

. CYL  TEMP  DFG.F 

CYl-l 

CYL-2 

r.YL-3 

GYL-4 

> ' 

355.04 

40  4.62 

396. 61 

384. 23 

i ■ — '••• 

1 ■ 

FXT  GAS  TE«P  DEG 

.F  EX  T-l 

570.90 

FXT-2 

-196.55 

FXT-3 

947.01 

FXT-4 
1848.  I 

SEXT-1 
1374. 8 

SEXT-2 

1371.7 

ENG IMF  OIL 

EPILT 

SPILT 

OILP 

manifold  PRFSSURE  = 27. 

042 

. - -j 

10‘^.06 

207.65 

71.499 

DYNP  COMP. 

TPROUE 

257.14 

RP" 

2348.5 

CYL. PACK  PRESSURE  = 29. 

417 

IMPLICTIPM  AIR 

I A I P T 1 

I AI PT2 

TAIRTl 

TAIRT2 

49.3  57 

49.8  13 

195. 76 

46.233 

PR  IF  ICE  AIR 

TPMP 

P.EUTAP 
3.  66 "9 

PRFP 

54.356 

FLOW 
2617. T 

GFU  Tr-‘-'P.  = 84 

.209 

HEATFP  TEPP 

= 90.592 

CPFLFB  TE«?  = 37. 

119 

MACH-IPUK  PPFlfMtwARY  nATA  04/?3/76  CAnOEt  1 

REC  CA/23/76  14:15:29.870 

FAC 

SEX15  PGM 

C003 

ftOG  3684 



1 FAUfliT  PF-P.1IN<;  TP'  Cl  APP  50 

PEG  HUM  =80 

•r  MpnE  = A.OOCO  NO.  SCAMS  = 5 

1 

- 

? ^.OOQ 

ncr-  RARnMFTRTC  PRFSSURF  = 29.270  .ATED  HP.=  160.00 

HC 

RATIO*  2.1250 

■ 

_ 

r OM  a AID 

TFMD 

PP.ESS 

CFM 

bPY  ELOW  VAPOP  ELCW  PRESS  TOTAL 

. 

A9.585 

“29.273 

15A.0A 

76>.r32“  "A.9022  1A.  662 

COMP.  FilFL 

TFMP 

74.3^4 

o^ESS 
5. A3  83 

9FMSITY 

AA.796 

TUPPP  FLOV  FLOW  TPPN  FPIP 

59.65A  56.496  6.0927 

• 



rnni  T Mr  ATP 

/ tFmp 

iioEL-mon 

nFL-Hnno 

FLOW  PEL-HUM  DEW-POINT 

• 

53 .A65 

2.98  70 

3.9!^10 

993A.2  85.559  45.  AAO 

PFL-HUM 

1 

R5.55P 

2 

AA.A12 

HininiTY  *3^  H20  VAPOR  rOPHt(Thl)  HP 

4S.niF  1 .0337  120. ?t) 

cMr  rriMn. 

F/fl  n^Y 

F / A WF  T 

Foil.  PATTD 

ppM-l  RPJ'-2  TOROUE 

BHP 

0.07Ain 

■5. ’C  736*3  7 

1.  10  61 

2430.1  2433.3  259.55 

12  0. 

09 

W=T  CPR‘’ECTIP''I 

FACT'^P  = 0.3f>l92  EXHAUST  MOLE.  WT. 

■■=  28.164  EXHAUST  DENSITY  = 0,0/2923 

EXHAUST  FLOW 

RATE 

* 1 l4V3*  t 

PEASUPFf'  rON  C . 

PART*  PF;k^ 
; H'“  PPM 

millTow  w=t': 

‘jnx  PPM. 

cn  ORY 
3.  AO 72  * 
2.9367 

PER  CENT 

CP2  PRY  P2  DRY 

RiO 

_ . 

11.  643  0.058386 

10.036  0.050324 

- ' • 



99P.70  021  . IH 

rn  i.ic  T n A c:  f Q 

- 

HC 

NOX 

rn 

f Pi  s si*nf'~  'rate" 

F'lISSIP*'!  MASS/ 
FvlssiPP  "'MASSy 

u rtn  ti  rule.  /cm. 

MopF 

0^0337P? 

~ i/ib’8 
0. 09198A 

24.083 

2.0069 

■ 

£n"  HP  ' 

r v'*!  e r 

D.6C02111A 
11.  113 

0.0'(?d5'7AOo 

38.327 

0.012543 
29  .864 

rAi  ciici  Afo  OATin  - n_n7i»7R1  FIJFL  AIR  RATIH 

= 0.07411(1  OIFF  MEAS.E  cal.  F/A 

PERCENT 

= 0.90440 

. 

fV!.  TFMP  nEG.f 

- rvL-i 

r.YL-2 

CYL-3 

CYl-4 

!-- - 

35  6.A') 

Ai0.‘’25' 

392. 03 

4C9. 27 

EXT  a^s  TEMP  DEr..F  EXT-l 

/.  Q 7 9 A. 

FXT-? 

q^.f,7P 

FXT-3 

913.25 

EXT-4  SFXT-1  SFXT-2 

1887.6  1380.3  1377.4 

1 

fMrfMF  P!t 

EOTLT 

^'■^IRA.PA 

I L T 

PUP 

MAMIFPLD  1‘RFSSUPE  = 26.182 

1 

! 

■ “A39.82 

“'71.759 

1 

bvNin  cow. 

mnnijp 
2 5 P.50 

R P M 

23«2.1 

CYL.RACK  ('RESSUPF  = 29.415 

( 

» 

. 

. 

I.VPIlCTinN  AIR 

r A I lu  1 
Ap .905 

lAIPT? 

A9.585 

TAIPTI 

“85.177 

TAIRT2 

. 

'46.1  06  ; ^ r.  - 

’ 

PFI  F tCE  AI  R 

^ jZ  p ’ 

9’/  ?0/i 

PFI-Ttp 

3.645^ 

PRFP 
F4.44  3 

FLPW 

2609.9 

1 

o 

:;0 


NASA-Lew;s 


«»BFLr*MMARy  OATA 


04/23/76  CAflDFlt 


RFC  04/23/76  .14; 2 1 ; 0 0.  22 6 


LFANPUT  RF-QU»JS  CL  APP  50  DEO  HUM  - ftO  ■»! 
ENT.INF  TimWG  = 23.000 


HOOF  = 5.0000 


FAC  SFX15 


PGM  COO 3 


RDG  3685 


NO.  SCANS  = 5 


OFG. 


RASnHETRTC.  PRFSSUPE  = 29.273 


RATFO  HP.=  160.00 


rPMR.  AIR 


HC  RATIO*  2.1250 


TCM  P 

"5 1.2  91” 


RRESS 

'29;'26T 


CFM 

■l0  3.65‘ 


ORY  flow 
475.39" 


_^VAPOR  FLOW  PRESS  TOTAL 
3.0612- 


14.491" 


COMR.  RJEL 


T R M o 

77.484 


PRFSS 

5.5361 


DFms ITY 
44.714 


rpPLTNG  AIR 


REL-HIIM 


u- 


PMC.  CPNO. 


■0 

UOEL-HODO 

OEi.-Hono 

F 

.A7S 

'2.9145 

3.7592 

b 

443 

2 

47.813 

fy 

45.356 

_ 1 

DRY 

__F/A_  WET 

E3JI.  R^I  0 

PI 

TOR  BO  F L PI  ( F LOW  TP  ON 
73  33.804 


FPIP 

6.0846 


FLOW 

“798.2 


REL-HU^ 

■79.’443 


DEW-POINT 
■'4  5.155 


65.910 


0.07'l078 


0.070624 


1.0609 


2352.4 


RPM-2 
-2365.  5 


_TnR_Q'JF_ 
146. 72 


BHP 


WET  CORRECT  ION  FAPTip  = 0.33503 


FXHAIjst  MOLF.  WT.  =“28.42T 


■65".  71 7 

^"H^jST  O'B^sTt Y = 0.073 ■To's 


EXHAUST  Plow  rAtE  = 6983,4 


HFASURFP  COMC. 


part'  PER  mTClion  wet. 

HP  PPM  NPX  PPM 


1356  . 8 " '750.81 

rnpPECTEn  COMC.  TP  WET  BASIS 


r.n  DRY 
“2.8427 
2.4332 


p'er  cent 

CP2  npY 
“11.908 
10.192 


02  ORY 
0.  15884 
0.13595 


=>0 

~CJ- 


'FMT'SRl'nK'  "RAfF"  ■"-■ 
EMISSION  *1  ass/mo  OF 


HC 

"o'.  2641  8' 
0.026418 


Nnx 

0.>2?F5" 


CO 


12  .301 


^'ASS/PATED  HP 

3 ".000  165  12" 
8.6903 

or3oo3aa“85 

25.923 

, . YPOE  EMIS./STO. 

CYCLE  Z 

18.305 

j 

--  CAL. fuel  air  patio  = 0 .073  198 

nEAS.__FUEL  AIR  RATIO 

3 0.07107i  niFF 

MEAS.G  CAL.  F/A  PERCENT  = 2.9824 

- C YL  TFMP  OFO,  F 

CYl-1 
i 7 S A 

CYL-2 

CYL-3 

C.YL-4 

J f.  f • O 1 

i ^ rt  • / ( 

"333.  51 

— i“ 

752.22 

EXT-2 

126.81 

FX‘T-3 
1091. 4_ 

EXT-4  SEXT-1 

1S13.7  124335 

S EXT-2  ■■ 

12  45.8 

. - . _ EMGIME  OIL 

EO I LT 

SOILT 

OUP 

MANTFOID  PRESSURE  = 

_ 18^39  _ 

. 

182.73 

266.73  ~ 

71.7  55“  ~ 

i 

DYMO  CON'D. 

149.22 

ZZ7(,.r 

■CYL.BACK  fpnsSU"RF  = 

29.312 

T" 

impixtipn  air 

TA IPTl 
50.609 

I AIRT2 

TAIRTI  TA  IR.T2 



51.291 

9°.  3 5? 

46.572 

- — . - - _ ^ . . ... - 

ORIFICE  a'ir- 

TF”P 

OEl.TAP"""""'" 
3. 6886 

" ORFR 
54,363 



4'  ■ 

91.95? 

2623.3 

— “ 

CELL  TBYP..  = 84.015 


heater  temp  = 0T.7O5 


COOL  EE  TEMP  = 36.000 


u a 


MASA-LFWTS  PP-FLIMIMARY  OAT  A 04/23/76 


LFAMHut  PF-RUMS  TP  CL  APP  50  PFO  HUM  = ”0  * 
FNOIMP  TIMIMG  = 35.0_00  _ _,F'FG_._ ^ 


CAPOF  I ! ^FC  OA/23/76  14i25;56.  222 

”006  = 3.0000 


FAC  SEX15 


PGM  C003 


ROG  3686 


NO.  SCANS  = 5 


BA  RPMEtP  t C _PP  ES  . 


RATED  HP.=  1'60.00 


HC  RATin=  2.1250 


CPVR.  AIR 


TFMP  _ 

4 o',  a Re' 


PRFSS 
'2'9.2  7r 


CFM 

25’A77a' 


PRY  FLOW 
964.69 


VAPOR  Flow  PRESS  TOTAL 
6,1648  " 14.843 


rpYB.  FUEL 


Tfmp 
75 .353 


PRESS 

5.4146 


CpnUNG . Ai?.. 
“pFL-'HrjM 


Tc  r«r> 

^'5  4. '86  5' 


unFL-HPnn 

'2.9904 


'nFNSl TY 
_44.7  70 

pcL_HPnn_ 

3.PR64 


TURRO~FLnW  FLOW  TR0A|. 
72.3P1  70.384 


FLPW 
0940. 4 


REL-HijM 
85. 121 


FPIP 

_6.0381  . 

OEK-PPINT 
■ 45.600 


1 

85.121 


2 

12  .350 


"Htr''l9rTY  3!  "H2n  VAPpP  C'PPPFCtEn  HP 
44.733  1.0272  '53.39 


FNP-.  rnNO. 


F/A  PRY_ 

■0.072963 


F/A  WFT_ 
'3  .072497 


EOU.  RATIP  RP‘3-l  _RP^‘-2  JPRQLIE „ 

’r.G890  2705.1  2708.  7 289.96  149.35 


WEf''cnp“pEPTin^'  FArfpR  = 0.86039 
MFASURFP  Cn\)C, 


Fx'HAlJST~"''nl  r,  ■ylT.  = 28.261 


■rxHAlJSr0ENSITY'~0:cr73176  EXflAltST  FLnw'P ATE  = 14229. 


PART  PEP  ''ILUON  WFT 
HE  PP’1  '■'OX  PPM 

832’.70  "951'.  59 

rnppFCTPo  rriA'C.  tp  wft  pasts  , ..  ...  .. 


'fmi.sstpn  : ratf 

FM I S S I PY  u A S S/M  pnc 
F'MSStOA'  mASS/patEP  HP 
•■nnir  Fm|  S./STO.  j;  YCLF_2:_ 


HC 

'"0.4”2  53f  " 
0.0021269  _ 
■ 1 . 32935-05 
0. 60  952 


cn  0 RY 
3.1312  ' 
2.65  8? 

NOX 

1.5  113' 

0. 0080566 
■ 5.3  3 5'4F-C5 
3.3569 


PFR  CENT 
Cnp.  PRY 
1 I.R27 
10.176 


02  op.y 

0.C4B5O5* 

0.041733 


oO 

CO 

CO 


CP 


27.564 
0.13782 
0.C0086138 
2. 0509 


CAL.E.lFl  AIR  PATIP  = 0.074012  PFAS.  FUEL  AIR  RATIO  . C. 072960  PIFE  MEAS.E  CAL.  F/A  PERCENT  = 1.4418 


C YL  TF”P  PEG. F 

r YL-  1 

C YL-? 

r.Yl-3 

CYL-4 

. 

421.30  ' 

433;  74" 

■ “415.  27  ■■ 

420. 55 

FXT  'gas  temp  pf'g" 

.F  fXT-1 
761.62 

'Txf-2 

550.07  _ 

F?T-3 

908.35 

EXT-4 

1898.0 

SFXT-l  SEXT-2 

1462.5  1454.0 

FNGINF  PIL 

FPILT 

18=.C4' 

SO  I L T 
202.17 

PILP 

73.395  ■ 

.YANrFnLD 

PRFSSURF  = 28.135 

PYA'O  CPAO. 

'tproue, 

295. 78 _ 

PYL. PACK 

PRESSURE  = 29.414 

IMnUf.TION  AIR 

IMKTl 
' 49,540  ' 

1 AT  RT2 
49.R86  ■ 

TAIRTI 
* ' 185.  09 

TAI8T2 

45.464 

. ■ - - ^ - - - 

■PPIF  ICE  SIR 

-j-c;  MP 

OELTAP' 

3.68?l 

‘■■'nRFP 

54.404 

r|Ptl 

2619.6 

r FI  i Tc“P . 


-85.10; 


HEATfr  Tpyp  = 971.20? 


pnoi.FR  TEMP  = 36.410 


MtSA-LEWlS  PRgLlMIMARY  HATA  0»/23/76  CAQCIgt  1 RSC  C 14;3H30.024 

L e atir>UT  PE-PUNS  TO  CL  ^PP  SO  PEG  Hl)W  = 80  MODE  = '>»0  3gQ NO.  SCANS  f_j 

PMr.IMF  TIMIM3  - 25.000  OEG.  eAROMETRlC  PRESSURE  ^ 2j_.jI0 


EMGIMF  TIWI^^3  - 25.000 

CrMR.  MP  TF”P 


FAG  SEXIS PGH  C003 

h:  ratio*  2.  1250 


ROG  3687 


TnvP.  FUEL 
Tinni  iNG  Aip  ■ 

P F L-Htpr”  ~ 

EMG . rOMO. 

“wF t"  co'rfTct  I nv  r: 


JFMp 

APV229 

“TEf'P 

TB.Al'V 

TFN’P  __ 
52.857 


BR.113 

_F/S  noY_ 

6,  072  8^9 


PRF5S  _ 
■29.276 

“PR FS  S 
5.A329 


CFM 

T59.47” 

OFMSITY 

4A.821 


ORV  FLOW VAPOR  FLOW  PRESS  TOTAL 

7 87  .9'9^  ^ ^ 5^  139  8 l4 . 692 

"711880  FL'jvi  Ffow  TRON  F PI  P 
60.112  57.4A4  i>^P>3? 


jnFL-MOCo  opL-Honn flow  rfl-hum 

P.8500  *■  ~ ~3.8%97  969A .7  PH.113  45.365 


_63.36_^ 

F/A  WFT__ 
'd.  072427 


HP'ldTTV  T HPO"  VAPop  CORPFCfSD  HP 
_ ^.650 I .0485 ^120  ;07 

FOU.  PATIO  PPM-l ^RPM-2 lO'iP'JE- 

""l.d"38l  2434.7"'  2A38.0  258.87 


BHP 

120. 00 


V?"  = O.R58a4 


EXHAUSfPOLr".  -^t.  = 2 8.  267 


FXHAIJST  OENSTTy  = 0.073189  EXHAUST  FLOW  RATE  = 


, pApf  pFR  mi'ClIPN  WF'T 

PEASUBEO  GOMC.  HE  pp*'  VOX  op«  _ 

„ . ...  ■<?3fl."?8'  " " 1637.6 

CopreCTFO  Coa'C.  to  XET.PA8IS  


GO  TRY 
3.53A7 
3.  03  A A 


PEP  "CEA'T 
C02  OPY 
'11.7AI 
10.079 


02  ORY 
"0.27583 
0.23678 


EMlSSin»'"''’‘'RATF'  :: 
FMISSinr  YASR/vfPOE 
' F YI  SSI  nff“"<>flSS/P  At60  HP 
MOOF  FMIS./STO.  GYELF  ? 


HC  _ f'inx  cn 

0.3A97A  ■ ?..26A7  * ' 25.602 

0 .0291A5 __  0.  1-8872 2.  1335  _ 

"0.00018216"  "b.^011795  0.01335A 

0.5872  78.  635 .31.118 


CAL.FUFL  AIP  PATin  = 0.07AU6  MEAS.  FUEL  AIR  RATIO  * 0 .07^8  79_.._  , niFF_.Me  A_S^^L.  Jj;a_  PE^E_N^^^ 


GYL  TEPP  OEC.F  _ 

CYL-l 

GYU-2 

r Yl-3 

CYL-4 

375. 3A 

A ore 17 

394.95 

390.38 

EXT  GAS  ■ Tem p” 'pf'g; 

.F  rXT-1 
697.58 

9 XT- 2 
-189.60 

FXT-3 

973.19 

F XT-4 
1955.2 

SFXT-i 
1397. 1 

FN'GIA'E  OIL  _ 

fo  It  T 
186.83 

STILT 

342.16 

OUR 

71.687 

HAMI FOLO 

PRESSURE 

PYT’O  r.bk'n. 

""'"Tdpoiic  ”■ 
262.90 

q P 

?-^71  .A 

. 

GYL, BACK 

PPFSSURF 

iMrurT  rM  ajp_ 

lA  IPTl 
A« .6  17 

I A I R T? 
A9.2?9 

TAIRTl 
17  2.29 

TAIPT? 

46.779 

0 R IF  If  E/ AIR  ■""*“" 

t = '‘P  ' 
9 . 1 49 

OPl  TAP 
R.6681 

■ OPFP 
54.300 

FLOW 
2620. 3 

r n i.  TF*--?.  s p? 

.776 

I-AT6-’ 

rr-p  = <■'7.'’' 9 5 

CO 

9|.FP  TEMP 

SEXT-2 
I 39 A. 2 


...r.  lEiiir  ddcithimaqv  HAY  A 06/23/76  CADDEIl 

RFC  06/23/76  16:36: 

38.195 

FAC 

SFX15 

PGM  COO 3 

RDG  3688 

1 ■ 

1 CAMHIIT 

tH  cl  APP  50 

DFG  HUM  = f)0 

y MHDE  = 5.0000 

MO.  SCAMS  = 5 

0 ; 

*>c  rtr'rt 

nr.r.  RAROMPTRIC  PRESSURE  = 29.270  R4TE3 

HP.=  150.00 

HC 

RATIO*  2 

.1250 

P2 $ 

CF'^ 

DRY  FLOW 

VAPOR  FLOW 

PRESS  TOTAL 

0 ■. 

CC)”A.  AI° 

50.169 

29.268 

106.92 

681.18 

’ 3.1185 

16.696 

Q " 

C0«p.  FUEL 

TFMP 

PRESS 

5.5667 

OEMS  TTY 
66.759 

TURBO  FLOW 
35.591 

FLOW  TRON 
33.671 

F PI  P 
6.1095 

IinFL-MOOT^ 

nFL-HncD 

FLOW 

RFl-HUM 

OEW-POIMT 

. 

52.511 

2.9237 

■’3.7716 

9815.6 

83.602 

65.360 

’ ' 

RFL-HUM 

■ ■ 1 ■ . . 

2 

67.619 

HUMIDITY  7 H20  VAPCR 

65.367  1.0618 

CORRECTED  HP 
66.2‘T5 



Foi).  PATin 

0 PM-  1 

RPM-2 

TOR  DUE 

BMP 

^ • r Qt . ^ • 

d. 069561 

"■  0.069113 

1 . 03  8 2 - 

2352.6 

“ 2355.5 

167.72 

66.171 

"■7020.6 

0 

VET  CPRPFCTinN 

factor  = 0.86096  fXHAUST  ‘■HLr,  WT, 

= 28.636 

FXHAUST  DENSITY  = Q.QUr^d 

fcXHA  Ub 1 

PART  PER 

mI  LLI  n^M^'FT 
\iriY  DOM 

C3  DRY 

PER  CENT 
C02  ORY 

02  ORY 

oO 

**  F ASl'P  EP  CuAir, . 

816 .95  1218.1 

1 « '>8*57 

12.656 

10.726 

0.  18176 
0.15667 

r.op  p EC T F n c n^r. 

« I s • .ir  1 p »o 

HC 

MPX 

r.n 

p-.:(fssinrv  rate 

e^ISS  f OA'  MASS/MOnf 

■ 0.' 2 05  91 

0.020591 

■'  r.0177  ■"'■ 

0. 10176 

■ 8.0321“  ' 
0- 80321 





mtoe  g^is./srn.  rvcLF  r 


6.773? 


1*7.  602 


17.027 


CM.FUFI  AIR  «ATIP  .=  0,070753  . V £ A.  . ..R-FL.  A I R RATtfi  = 0.06956  1 PIFF  J^EAS^JLCAL^M  J>E^^ 


CYL  TFMP  DEG.F 

CYL-l 

CYL-2 

CYL -3 

CYL- 6 

32.7.03 

335.88 

336. ?l 

338.58 

i,  . ■EXT"GArTF'Mp'“nEGT 

F FXT-1 
1339.2 

FXT-2 

27.507 

FXT-3 

1122.8 

F XT- 6 

1917.8 

i - fmgtmf  oil 

edilt 

SDUT 

_niL° 

MAMl FOLD 

? ; ■ 

186 .26 

356.55 

71.527 

'■  , ■OYMO  COND. 

TDRQUF 
16P.,9D  ___ 

R P M 
2321.9 

CYL.  PACK. 

INDUCT  r*"  AIR 

I'  IRTl 
‘ 6D.521  ' 

lAIPT? 

■ 5D.169'"  “ 

TAIRTl 

133.96 

TAIRT2 

66.939 

' ■ ■ PRIF  IC  E A1  R 

'D^LTAP 

3.667? 

nppp 

F L DW 

26U.  7 

SEXT-1 
1273. 9 


SEXT-2 

1276.6 


m L TR'P.  = S3.  609 


HFATFP  ttMO  = nQ,n55 


Orr-L'-n  TFF'P  = 33.666 


A 


^'ASA-LFWI  S 


PRFUI.MTMaRV  DATA 


0A/P3/7IS 


CADnei I 


REC  04723776  14:45530.786 


TAr.  S=X15 


P5H  C003 


RHG  3639 


LRANnuT  PF-RHMS  TP  C(.  AP’’  50  mjw  - g-j  5. 

75.  000  PEG. 


•'nnc  = 3,0000 


NO.  SCANS  = 5 


EARnMCTJfr  PRESSURE  = 29.270 


RATED  HP.=  160.00 


HC  OAT!0=  2.1250 


rp'<b.  AiP 

TFPp 

PRESS 

CF« 

DRY  flow 

VAPOR  elOW 
6.0432  ■ 

PRESS  TOTAL 
14.855' 

49. 558 

29.253 

208.43 

■'68.70 

........ 

— - .. 



L 1 • plJF  L 

TFN’P 

74.817 

5,4ic4 

DF'iS  ITY 
44.734 

TURBO  FLOW 
73.252 

ELOW  tron 
70.084 

"F  P 1 P 
6.0507 

- 

COOLING  AIR 

TEPP 

;jDFi  -HDpn 

OFl  -HP8D 

Flow 

PFL-^HtJM 

ncut^pOIMT 

“44.995 



54.211 

2. 3744 

‘3.3148 

" 9722.1 

84.210 

^ 

■ 

1 

04.210 

20.2°5 

HU3  IDTTv 
43.670 

▼ HRO  VAPOR 
1.0023 

CORPFCTED  HP 
154.76 

■ — 

ENG . ppvn. 

r/ A DRY 

E/ A WET 

°0U.  RATIO 

(!RH-  1 

P.PN-2 

TOP  DUE 

RHP 

150.65 

■*  - - 

0.07284° 

0.071OCC 

1.0798 

2710.0  ■ 

2713.3 

'29  1.97 

wet  COPPEgTiof.  rAfTnc;  = j.nRgc/. 


EXHAUST  mtle.  WT.  - 28.314 


EXHAUST  3E^|srTY■■=  oro'7331  1 


EXHAUST  'FlnW  “P  ATF~i~l‘4"25'2T 


PAPT  PER  CILI.I  ON  IvEf  ■ ~ ' “pFR'r.Fwf 

COAT . Hr  opM  >jr|y  opj,  ^ rjpy  PP^  PJPY  P2  DRY 

P’S.On  992-70  " 3.£,goi  n.874  ' 0.15742 

-<'r^p'’?CTFD  r.nvr.  T^  ../ET  “ASIS  . _ p.qtir  lo.i’o  0.13442 


IH-' 

t- 


FHissinv  pate  ■ ■■  ' 
E^TSSfOM  ''ASS/A’PnF 
F '-IT  SSI  nv"  SS/PA  tfp~h>' 


_Hr; 

0.42215  " 
-■)  .0021108 
■i.319?F-05 


MPX 

1.6  386 

_0.00841PC 
5. 2 61 3 F- 05 


m 


80. 749 

0. 15375 


^^'.F'DF  H'1I5  •/SJ_o.  _ 

CYCLE  T : 

0. 69 A83 

3.5075 

2.2.379 

CAl-FUFI  MR  PAT 

[^  = 0.074_344 

nras. 

FUFL  ATP.  P, 

AT  TO  = 0.072349  . piFF  PpAS.E  CAL.  F /A  PERCENT 

CYL  TFMO  DFG.F 

CYL-1 
405. 53 

CYL-  2 

:,YL-3 

CYL -4 

___  

42?. 08 

439.22 

416.53 

1931.0 

FXT-2‘ 

532.77 

EXT- 3 
932.52 

EXT- 4 
_ 1°73.3 

SFXT-1  SFXT-2 

1452.3  1443.7 

ENGINE  OIL 

F9  u T 
1B4.56 

S3  ILT 
106.71 

DILO 

‘’"‘73.255 

*^AK!F=nLO 

PPFiSSURF  = 28.219 

nyin  Cn'*-D. 

Topnii^ 
? Q 0 . 4 

■^DH 

265?  .7 

CYl.BACK 

PRESSURE  = 29.439 

InouCTION:  air 

TATRTl 

IAI»T2 

TA  I 9 T1 

TA  I R T? 

ORIF  rCE  AIP,  ^ 

49.2?9 

49.558 

15  1.  18 

45.515 

DELTAP 

0RF2 

FLDW 

92.15? 

3.6C7U 

54.330 

2615.2 

O O 
•=3 

8^- 


rnp|_t:D  JFMp  = 


FFI  L TF’*R 


84 , 79T 


HCAT-F  Tr”P 


'^0.  406 


35.364 


f'A!^A-LFV>?«;  PPFUMIfJARY  PATft  04/23/76  CADDEt  1 itEC  OA/ 23/76  '^Ot  ^?«70? 

L fAMHUT  PE-'^IIMS  Ct  APP  FO  npG  HU*'<  = PQ  ^ MHDE  = 4.0000  MO.  SCANS  = 5 

F^r-INP  TIMING  = 75.000  PF5.  PAROMpT^ir  PPFSSimP  = 2».-»70  RATED  HP.=  ,l60.g0_ 


FAC  SEX15 


PGM  C003 


RDG  3690 


F^GINE  TIMIVG  = ?5.000 
rP^B.  AIR  TF«P 


HC  RAT!0«  2. 


rn.MR.  FIJFL 
CnoLlMG  AIR 


TF  mp 

517iTT 

TFVP 

75.793 

T F '•  P _ 
54. 819 


PRESS  _ 
'7  9i3i0 

PP.FSS 

5.4473 


CF" 

"16"5.  52 

PENS  ITY“ 
44.758 


PRV  FtPV  ___VAPPR  FLOW  PRESS  TOTAL 
76972?"  47R84"8'  14.663 

Ti.IRRO  FI  0'.^  FLOW  TR(1M  FP I P 

57.527  54.329  


_lJ_r) E I. -MOOD  _,nF.!- " Q, 
7.9441  *377750 


FLOW  __ 
9853.9 


PFl-HIJM_ 

"7“.  752 


_r)Ew-pniMT_ 

457115*' 


hiimiott'y  ’!"H?n  VAPOR  corrected  HP 


79.752 

72.281 

44.452 

1.0208 

120.23 

. 



P/A  OR.V 

F/A  WFT 

Foil.  FATIO 

PPM-1 

RP*’-2 

TOROHF 

BHP 

■ 

07  0'7062'> 

b. 070133 

■1.05  42 

2431.1 

2433.5 

259. ll 

119.94 

WFT  "CORFFCT  lOM  FACTOR  = 0.85  272~ 


fxhaUST  ~P'3L  F . "WT.  = 28.462 


Pftpf  pg":^'  MIl,LinT''‘lJFT"~'  ~ " PFR  <“FMI 

F'PASURFO  r.OMC.  HC  PPP  '^ox  PP*’  _ C3  DRV  C02  DRY 

— 879729''  '"1460.5  " 2.P10P  12.069 

rOHRFCTFr;  Co^C.  TO  i.tcT  BASIC  2.  4827_ 10.29? 


'f'XHAIJST  density  = 0. 073f94 


P?  ORY 

0.14447 

0.12320 


FMissiovi'  patf 

emission  masS/^odf 

"F<- 1 SCI  ov  "ha  s s7R  a t'FD  HP" 

VOOF  FmIS./STp.  CYCL  f r 


HC  NOX  CO 

"6. 3544*5 ’'1.9538* 20.25^-* 

0.029538_  __  0.16232 

0.00013461  6.''o'orO'l76  “ 0.010551 

9.7163 67,  341 ?5.  l^l 


CAI  .FUF,  AIR  ^A7in  = 0.073206  mfaS.  FUCL  MP  RATIO  = 0.07062"  OIFF  HEAS._C_C_AL_.__F/A  P ER CP NT_=  3.5490^ 


. CYL  TFVP  PEG.F 

CYl-l 

CYL- 2 

GvL-3 

389. 30 

400. 11 

399,05 

FXT  G.AS  TEh'p  pFf. 

.F  pyr-i 
102°.  7 

FXT -2 
102,43 

CXT-B 

1050.8 

FMG  ^^!F  OIL 

FOILT 

SHUT 

011.7 

1 “5. 97 

214.30 

71  .447 

. nY^'^ 

T'^'’0lIP 

Q.'^O 

op  H 

7349.6 

IMOUC'TIP"  AIR 

lA  PTl 
5.3.534  " 

IAIPT2 

5 1.1 45 

TA 10  T1 
176.44 

' ' PPlFirF' AI°  ' 

T'^Mp 

FiFLTA" 
3. 6285  _ 

flD  F'3 

r F|  |_  T c--n  . = (!/. 

.77' 

TITHP 

= "0.47 

_CYl  -4 
409 .73 ■ 

"fx't'-^** 
1830  .4 


SF  XT-  1 
1399.0 


S<^XJ-2 

1394.9 


MAVIFOtn  PRFSSURF  = 26. 633 
*r  v|  . RACK  *(  PF  SS0pF“^ 29.'466* 


TAIRT? 
46 .133 


flow 

2600.3 


CPOIER  TFHP  = 37.446 


; ' /'  , ^ , '•  ' ' 

r'AFA-LFWlS  PPFLIMIHARV  DATA  OA/23/76  CADOFII 

P.EC  OA/23/76 

lA:53J-52.36  5 

FAC  SEX15  PGM  C003 

RDG  3691 

LFAMOUT  PF-RUHS  TO  CL  APR  5C  PEG  HU«  = 80  ^ MODE  = 

5.0000 

NO.  SCANS  = 5 

FN'GTME  TIMTmg  = 25.000  PFG.  PAPOMETRIC  PRESSURE 

= 29.2  '0 

PATFD  HP.=  160.00 

HC  RATIO*  2.1250 

COMB.  AIR 


TFf'P  PRESS  CFH  OPY  FLnw  VAPOR  FLOW  PRFSS  TOTAL 

4P.530  i>9~.2“7C  'il').  22  ' 'SATTTft ^ \K,51W 


- ' 

enpp,  FUFL 

TEMP 

75.296 

PRFSS 
5. 5599 

PFMS  ITY 
AA.  771 

TURBO  FLEW 
3 A. 530 

Finw  TRON 
33. All 

FPIP 

6.0693 

'* 

crniiAfG  AIR 

J TFNp 

IIPFl-HOPP 

nPL-HOnP 

FLOW 

RFL-HU5 

DEW-POINT 

- ' 

51.919 

2.8359 

3.6809 

96A8.7 

83.976 

AA.895 

PFl-HUM 

1 

83.976 

2 

39.356 

HUM  in  ITY 
AA.50A 

X H?n  VAPCR 
1.0220 

COPPECTED  HP 
66.288 

ENG.  rONP. 

F/A  PPv 

F/A  WET 

Foil.  RATIO 

RPM-1 

PpM-2 

TORQUE 

0HP 

s,  . 

0.  060996 

0.060611 

0.91039 

2355.8 

23 59. A 

1A7.67 

66.2A0 

KPT  CPRPPCTIP'M  FAP*2iP.,=  0.9737L  EXHAUST  ►*‘0LF«  u.T.  = 28.830  EXHAUST  3EMSITY  = 0.07A670  EXHAUST  T'LPW  RA 


RAPT  PFO  HiiLinv  KPT  PFR  CENT 

PFASUREP  CONC,  tie  PPP  MPX  PPM  r.o  DRY  C02  npY  0?  DR.' 

‘U7'."l3  U32l8:  0Vl5298  12. AGO'  1.8199" 

_r  OP P EFT FO  CFNC_.  jn  W FT  8 AS  I S . _ 0.  1 3 3G6 1 0.  8 3 A 

HC  ' Hox  ; ■ , .:.rn 

FlTss■I^^i“'■:p"ATF  '^0.¥a13"58^^^“^^  "O.TSORl 

PMISSIPM  “ASS/MOPF  0i00A1358  D. 13380  0.075OM 

FI*  fSSToN  ~'MA ST/WECrflt*  “ 2. 58A9E^:^05  *6r6-638'3AAl  'O.OOOATyfrB  ' “ 

„vr^c  F^/rs./STO.  rYFLF  T 1.3608 15.>.§?Z -J:*  i'^21 

^CAl  .FlIPl  AIR  PATin  = O.OAJSJA  '‘FAS.  ._FUf.L.  AIR  RATIO  = 0.060996  PIFF  MEAS.S  CAL.  F/A  PERFFNT  » 0.BA935 

CYl  TEMP  DFG.F  ry|_i  CTL-2  CYL-3  CYl-A 

'3f7.C5  313118  3AO.*35  346  .fo 


EXT  GAS  TEMP  DEG. 

F PXT-1 
16  5 2.2 

PXT-2 

337.70 

EXT- 3 
1211.1 

EXT- A SFXT-1 

19A2.1  1316.0 

SEXT-2 

1313.9 

FNGINF  OIL 

EO  11  T 

SniLT 

OII.P 

MAMIFOLO  P8FSSURF  = 

20.673 

183.51 

225.17 

71  .A87 

PYNO  COMO. 

TOPOU'^ 
137. 7A 

RDM 

2306.1 

- 

CYL.BACK  PRESSURE  = 

29. A07 

I NPUGT  Thm  /\ip 

If  IPTl 

I ^ IPT? 

TA  I2T1 

TAIPT2 

AO,  0P8 

A 9. 5 80 

117.15 

47.133 



opjriCF  AIR 

T P ► ' n 

OELTAP 
3 .67  77  _ 

pD  TD 

54. 6 a*? 

FLOW 

262A.A 

■ 

rru  TEMP.  = P2. 

3 

H PA  TAP  TEMP 

= 05.872 

CorLEP  TPMP  = 

38.909  1 

I 


n • 


J 


/ — , 


»1ASA-LFWI_S Pgn.IMTMAP.Y  DATA QA/73  /76  P.ApnFI  I 0A/?3/76  1A;57;  35.770 FAC  SEX15  PGY  C 003 

L F A N n UT  PF-PU\'S  TH  CL  APP  5Q  nFG  HUM  = 3C  ^ ^0 PE  = 3 *_00 0 0 N3.-  SCANS  = 5 

FMGUiF  T 1^1  TV(C  = PG.OOO  PFG.  PA  RDMET^  I C PPESSURF  = ’R.270  RATFP  HP.=  160. OD  HC  RATIO=  2.1250 


CnVR.  AIR 

TP^-^P 

PRESS 

CFM 

DRY  FLOW 

49  .046 

29.238 

203. 49 

956. 84 

CriMo,  FUEL 

TP'jp 



PRPfC^ 

_5.  _ 

OEMS  ITY 
^ _44.822 

TURPO  Flow 

69.077  __ 

COOLTMC,  AIR  __ 

Tctip 

53.566' 

ijnEL-Hpnn 
' 2.9536 

DPL-Honn 
3.  79  63  ■ 

FLOW 

" 9871.6 

oFL-HI)^* 

1 

87.480 

2 

15. 926 

HUMIDITY 
44. 546 

T H?0  VAPOR 
1.0279 

F/A  DRY 

o'.  C6  08?"4~ 

F/A  WFT 
or  06 938?  ■ 

FOU.  RATIO 
"1.0421 

' ^2607.^ 

WFT  C'n'RRFCTI  QM  F ArT^'~=' 0 . B5  995  ~ FX~HAUSf  " Ml  L^’.  WT  . = 2R.A58 


VAPOR  FLO/)  PRESS  TOTAt 
6. 0891"  1A.0A5 


Flow' IRON  ~FPIP 

66.311  ___  __6.0  222  _■ _ 

PEL-HUM nFW-PniMT_ 

R7.A30  ' "45.495  ' ' ' 

CFRP  EC  TED  H“  ‘ 

150.58  _ 

Rpv-2  ^TORrjUE  __''HP  _ _ 

">701.2 ‘ 285.34  ■ 146.54 

FXHAUSf'OEMSI  7Y"^070736  83  EXHAUST  FlOW"  P ATE  ~1 3 9 757" 


‘ ” ' OADT  DCO  MjLLlO'''  H^T"  ’ * ' ' ■ "oCTD  CEA'T  ' 

'■PASUPPP  CPMC.  ‘-'C  PP''  ’‘VY  PPM  CM  DRY  CM?  OPY  n?  DRY  -C 

‘ innc,iy  2.2022 ‘12.3CR  ' ' 0.23302  " " " —Cl 

rrpp=^CTFD  C^^'C.  TO  ,,,px  PASIS  1.8938  _ 1C.  585  0.20039  

; ' ' ~ 

HC  MOX  . ...  . . 

’FHTFR'lMM  ^PArF  " 0".3187fl'“  '*3.3101 ""19.3147 

FMISSinA'  MASS/MOrp  9.001^939 0.3  16551_  0.09f071  _ . __ 

'E'*  ISS  lOAj  “ma  SS'/fTATO  ''hp"!  " 9'.pMP=-06  ■ '0.'00010344 0.00060044  " " ' 

MpnF  FVIS./STQ.  ryCL  F T p._52  A31 1*  - 

CA!  .F'JFl  AIR  PATIM  = 0.07125?  MFAR.  FIJFL  AIR  RATIO  = 0.06987A  o iff  Y FAS  .8  CAL . F/A  PFPCFNT  f 2.0452 


C YL  TF”P  OFG.F 

CY  L-1 
410.10 

CY  L-2 
422.34 

CYL-3 

4fF;‘7'6'' 

CYl  -4 

"425.18  

- 

■ FXT  gas  TFMo  ofc 

.F  FYT-I 
1443.2 

EXT-2 
593. 78 

EXT-3 

__  12C!?  •5_ 

FXT- 4 SFYT-1 

7074.6  1481.5 

SEXT-2 

1472.8  

pGIME  OIL 

F9  ILT 
1 P4.T8 

SniLT 

90.C39' 

OIL" 

72.911 

MAMIF91.0  PRFSSURF  = 

27. 994 

OVf'O  rON'O. 

279.76 

ROM 

26A0.6 

CYL. BACK  PRESSURE  = 

29.440 

I HOUCT  lOA'  AIR 

lA IPTl 
'■"4  8.507 

IA1PT2 

'49.046 

TA  I R T.  1 
83.129 

TA  1 R T 2 
■■  46.489 

^ - - - - - ■ - - ■ ■ - 

■ OP  IF  IGF  AIR 

rr.  »*  n 

n c L T i n 

nrrcD 

54  .553 

FLOW 

2613.6 

CF*.!,  TFF3.  = 32 

. P39 

v»T;.\tnr- 

TTM  rt  ^ ^ QRO 

CMPLFR  TEMO  = 

39.381 

NASA-LFWI s 


PR F L I M I MARY  DATA 


CADDF! ! 


REC  O'i./ 23/76  15:00:59.314 


FAC  SEX15 


PGM  C003 


RDG  3693 


/- 


L FAMnUT  RF-PUMS  TO  CL  Apo  50  PFG  HUM  = 80  T 
E MG  IMF  TIM  ING  = 25.000  PEi'^» 


MPDE  = 4.000C 


NO.  SCANS  = 5 


PA  ROME  me  PRESSURE  = 29.270 


RATED  HP.»  160.00 


HC  RATIO*  2.1250 


VAPPR  FLOW  PRESS  TOTAL 


0 ; 

COPa.  AIR  '-pp 

50.270 

"29.2SiO 

'169.05 

■786138 

5.0204 

14.698 

COMP.  FUEL  TPPP 

74 

PRESS 
5. 4S03 

OEMS  ITY 
44.792 

TURBO  FLOH 
56.202 

FLOW  TROM 
53.120 

FPIP 

6.0609 

' 

UnFL-HOPD 

oEL-Honn 

FLOW 

REL-HIW 

DEW-POINT 



j 

■'  ‘53.^9 

2.  9165 

3.7598 

9801. B 

R3.013 

45.315 

-/  ■* 

PEL-HUM  1 

83. 013 

2 

57  3fC 

HUMIDITY 

44.589 

* M20  VAPOR  GORRF-CTfc'J  HP 
1.0262  120. 4‘6 

. . ... 

c/  4 W PT 

EOU.  PATIO 

RPH-1  . 

RPM-2 

TOROUF  BHP 

3 . 

FMG.  COMO.  r/A  '.’pt 

0.  067550 

O.C6'7i21 

' !.0092“~ 

2433.3 

2436.1 

259.54  120.25 

•j ;; 

VJPT  crRPFCTIOM  FACTOR  = 0. 

96283  FXHAUST  "TLE.  WT. 

= 28.648 

EXHAUST 

DENSITY  = 0.074177 

' PART  PER 

fMLLION  WET 
wnv  PPM 

CD  dry 

PER  CENT 
e02  DRY 

02  DRY 

•X: 

“642.44  2237.2 

COPOECTFO  C2Mr._rO_  •IRT  _"AS1_S_  

n, 

’“12  .740  ■■ 
10.993 

'b'.  2 56  43 
0.22126 

NHX 

rn 

RMSSin'M'  RAfE‘ 

^d.2  6?E‘? 

3.'d3ll 

0.?*>259 

7.9920 

0.66600 

EMISSIPM  MASS/'‘n~E 
EMISSinL  "MASS/PA'tFo  HP 

0.00013676 

0.'o5r5787 

■■0’  .00416  >5 

_^nnF  FMTS./STn.  rVCLF  7 


T. IRPl 


CAL.FUEL  AT«  RATIO  = 0,0_69RS6  '^EAS._  RIEL  AIR  RATIO  = 0 .06755  ^ 


CYL  TFmp  rFG.F 

. CYL-1 

CYL- 2 

CYL -3 

CYL-4 

387. 85 

■405.68 

3R2.57 

""3  88.72' 

FXT'  GAS'*''Emp"’Of7;‘ 

.F  FXT-1 

1472.7 

"EXT^2~ 

390.64 

EXT- 3 
1152.3  

""E’Xt-  4 
2073  .0 

F MG  IMF  rj  L 

PniLT 

’ 185.53 

S9  n.  T 
12  0.  KL 

ORo 

■ 71  .339"  "" 

MANIFOLD  ' 

DYNO  COMO. 

TriR0U'= 

^246.72 

— 6 p>( 

’350.1 

CYL. RACK 

IMnUCT  lOM  AlP 

lAIPTi 

■;  49.973'  ’ ■ 

1 AIPT2 

53.779 

T.M7T1 

39.549 

TAIRT2 

46.869 

“ ' npiFiCF  air’ 

“ T = -'P 
;9  9.<,9g 

DEI.TAP 

3.6933 

ORP’  ’ 
54.52? 

■ F LOH 
2627.9 

SPXT-1 
1 A3 0.2 


SEXT-Z 
1425. 1 


TE“P  . 


« ^ . 7C  T 


COO.FR  TFMP  = 39.236 


r n i 


H"\TFR  TF*'P 


oi. 033 


iVASA-LEWTS  PRFUMIN’APY  DATA OA/23/76  CAOBFTl PEC  bhfZVlb  15t  04t  41. 2?_2_ 

LEANHUT  P E-PUNS  tn  CL  APP  ?0  r>EG  HUN*  = flO  '*  wnnE  = S.O ODO  NCI. — SCANS  -__5_ 


PGM  C003  ROG  3694 


E TMIMG  = P5.000 
tC^B.  ATP  TFMP 


P A PPME  TRir  PRES S»Pg  = 29.?70 


TFNP 

51.'37T 


_PRESS_ 

29.'270 


CnMR.  FUEL  TFvp  P 

76.98B  5 

fPrilNG  AIR  TEMP  U 

^ — 537666  2 

PEL-HUM  ~I 

78,497  2 

EMC-.  COMD.  =^2  A ORV  F 

*07060579  0 

Te f CnP^ECTIOM  EACTH ‘r  = 0.876P3 


PRESS 

5.5544 


CE_M ^ 

122. 32 

OEMS  ITY 
44.72  7 


DRY  ELDH 
F6?753  " 


3 RATEO  HP.=  160.00 

VAPOR  FLOW  PRESS  TOTAJ^ 
3.5761  14.539 


HC  RATIO-  2. 


TURBO  FLOW  FLOW  TROM  FPIP 

37.032  34.077 ^0372 


TEMP 

53  7666 


78,497 

P/A  DRY 

■*o706*0579 


UOEL-HOOD  DEL -HOOD 
2.8921 


_FL  OlV 

9755.8 


RFL-HU^ 

'78.497 


DEW-POIMT 

447920 


2 

29. 783 

F/  A WET 
*0.  060196 


HUM  in  ITY 
44.500 


" 02*0  VAPOR  CORRECTED  HP 
1.0219  66.231 


FOU.  RAT  10  _ R PM- I RPM-2 

0.9"04i7  '2353.9‘  235775  147.33 


RHP  

66.031 


EXHAUST"'mTL‘=’.  WT.  S‘'28.840 


' PARf>E“p"  mTllTd''T  WET 

MFASUREr  CONC.  HC  PPM  MOX  PPM 

*-T,  99.0'30‘*’  13  59.8 

CnpPECTFD  CONC.  JO  wFT_b4SIS_ 


n PRY 

0.17940 
0.  15730 


fpR  CEMT 
CP2  PRY 
■'12.276  ' 
10.764 


'f'XHAIJST  OEMSTfY  = 0.074674 


02  DRY 

2.1096' 

1.8498 


exhaust 


■'EMiss'inv  rate'” 

FMISSIOAJ  MASS/MPOE 

EM  TSSICN  "mass /PA TFT  'h'D'" 
mppf  fmis./std.  ryciF  ? 


MC  MOX  CJ  

0.02*8574  1.3006'  0.  «>1787 

0.0028574  0.1.3006  _ 0.091787  _ 

'1.78595-05  O.SOORl'Zee  *■■0.0005  13.67 

0.939Q4  55*  


CAI  , FUEL  AIR  RATIP  = 0.060654  ('FAS.  FUEL  MR  RATIO  = 0 .0605  19  PJJF  ME  as  ,J_CJL  ._^/£  P ER  ^E_NT_^ 


CYL  TFMP  PEO.F  . 

CYL-1 

CVL-2 

CYL -3 

CYL-4 

316.30 

316.37 

341.09 

349.53 

f X T 'O A s“Tem o' n e gT 

F PXT-l 
801.  BO 

FXT-2 
389. 15 

EXT- 3 
1193.4 

EXT- 4 
1982 .8 

FNCINF  p'lL 

rn  ILT 
183.23 

SOILT 
■ 195.53' 

PRP 

71.535 

MAM IFDLO 

PYNP  CO-NP. 

TO POUF 
143. OP 

7 D M 

/ 

C ML. PACK 

INP-UCT  lOM  AIR 

1 A ! P T 1 
■=0.853  ' ' 

lA  IPT? 
51  .373  ■ 

T.A  13  rl 
99,111  * 

TAIRT3 
4 7 . 1 9.8 

PDfCICE  AID  

91-230 

ncLTAr> 
3.67  0^t 

Funw 

2618.5 

SE  XT-  1 
1333.6 


SEXT-2 

1332.2 


CFLL  fE‘‘p.  = 83.629 


H-ATpP  Tcvp  = 00.816 


CPIVL8R  TEMP  = 38.282 


M4SA-LFWIS 


PPFL  TM  IN4RY  n«TA 


0A/P3/76 


_LFA4'nHT  PF-RU^'S  T'~'  CL  APP  30  DFG  HUM  = no 


CAODEI  1 RFC  OA/23/76  15;09;2?.366 

»^nnE  = 3.0000 


FAC  SEX15 


PGM  C003 


RDG  3695 


Ml.  SCAMS  = 5 


■ F MG  IMF  T ID  ING 

ppfssijrf  = 2^.270  rateo 

HP.=  140.00  HC 

• Cilj'-'n.  AfP 

TEVP 

PRFSS 

CF  “ 

PRY  FLOW 

VAPOR  FI  nw 

PRESS  TOTAL 

• ^ 

50.215 

29.280 

20?.  75 

953.  62 

6.0383 

14.83  5 ■ 

CiP*-*P  . FUFL 

TFI'P 

PRESS 

OEMSITY 

TURPP  FLOW 

FLPw'fphM"” 

FP  IP 

Y5.15A 

5.A^260 

44.775 

71. 055 

67.  873 

6.09A5 

• !MG  AIR  __ 

T'^^■P 

TlOEL-HOno 

OFL-HPno 

PI  nw 

RFL-HUM 

DEW-PPIMT 

5A.638 

2.9P18 

3. 8240 

9°23.9 

83.  276 

'4  5.345  ■ “ ■■ 

p 

1 

? 

HUMIPITY 

7 H2H  VA'PnT 

■"c.prrfc’teF’hr" 

83.276 

12.601 

44.32A 

I .017R 

14P.67 

FNC.  rOMO. 

‘ F/A  ORY 

F/A  WFT  : 

EOll.  RATin 

RP“-1 

PPM-2 

TPROUE  . RHP 

0.071  17'A' 

0. 070726 

1.  04  23 

?6°4.6’‘ 

■ 2698.5  “ 

282.09  144.73 

WET  C'^RPECnOM 

FACTnc  = 0.85697  ^XHAHST  MPL F . 'WT 

r=  28.414"“ 

FXHAJsToEMSrTY  = 0;’073572  ! 

’■  '■  '■  '"'■■■■ 

PART  per’  M ILL  rOM  WFT'  " 

• — ' - 

’ pFP  c'emt 

...  . ....  . 

......  

f'EASUPFr  cn'''r. . 

j-r  pp'v 

MPX  PPM 

cn  ORY 

('02  DRY 

P2  PRY 

635.30 

1996.6 

2.1869 

V2.3C0  ■ 

0.25639  

■ • - • ' 

CnnceCTFO  CnMC 

. . TP  WFT  3AS  :IS. 

1. P960 

10.664 

0.23095 

^ 

HC 

HOX 

rn 

EMlssinv  rat"^ 

3 .31883 

3.3183 

19.225 

--  

- 

TMI  ^;SIn^‘  MASS 

/Mone 

0. 0015927 

0 .018592 

0.096123 

RMISSI'^''  '-•ASS/PATF9  HP 

9.9  5A2F-06' 

0.  00010370 0.  00060077 



F'»IS.,/STO 

. CYCLF  7 

0.52390 

5.913  2 

1.430A 

C AL  . FO  FL  A r 0 » 

AT  IP  = 0.071108 

“FAS.  FUEL  AI3  R ATin 0. 071 1 7A 

niFF  YEAS. 

G cal.  f/a  pepcfmt  =- 

r YL  TF*'P  OEG.  F 

CYl-l 

CYL-? 

CYL-3 

rYI,-4 

AOQ.AA 

417.94 

414.  09 

’409.00 

‘ - 

r .VI  1.7  « c ^ K »'  ,X  ! -^1. 

EXT-? 

FXT-3 

FXT-4 

SEXT-1 

SEXT-2 

- : 

1291. 7_ 

6 20.  82 

_12R9.4 

_ 2048.5 

1479.1 

1470.5 

F *'G  I »'E  r f L 

Fniij 

SnilT 

niL? 

^'AMFPLD  PRESSURF  = 27.825 

183.13 

349. 36 

72.787 

TOP  00“= 

RPM 

CYL.OACX  PRESSURE  = 29.444  " '■ 

?R?.AA 

2652.4 

rMouCTirhi  AIR 

lA IRTi 

IATPT2 

TA  IRTi 

TA  IRT? 

A9.7A0 

50.215 

77, 4 PI  "■ 

46.027 

- 

grip  IF  F AIR 

T^Mp  '"**  ■" 

PELT AP 

p W PO 

F13W 

■ 

. - . . ..  ... . ... .. 

91. 96 1 

3.478? 

54.A46 

5619  .6 

HC  RATin=  2.12F0 


EXHAUST  FLOW  ■RATE~~l396err 


-x: 


rcii  Tr«'D.  := 


w<-  AT  'T  T F".  P = 


PA  .F-'t 


n.)  , A 0 


rnn[_rR  XF'^R 


37.  091 


NASi-LEWIS  PPFLI'»INARY  r)4TA  04/?3/76  CAOnpt  I RFC  OA/23/76  15:12:52.956 

FAC 

SEX  15 

PGM  C003 

RD6  3696 

LFAMOtJT  PF-RUA'S 

T0‘  r,L  APR  50 

DEG  HUM  = 80 

S MODE  « 4.0000 

NO.  SCANS  = 5 

i 

ENCINF  TIMING  = 

25.000 

DEG.  barometric  PRESSURE  = 29.27C 

TATFO  HP.=  160.00 

HC 

RATIO*  2 

.1250 

( 

1 

COMB.  AIR 

TEMP 

PRESS 

r.PM 

DRY  FLOW 

VAPOR  FL0-<  PRESS  TOTAL 

69.457 

2R.265 

168.87 

785.  99 

4.9965  14.682 

1 

COMB.  FUFL 

TEMP 

74.746 

PRESS 
5. 45  IP 

DENSITY 

44.786 

TUR8D  FLOW 
54.  257 

FLOW  TRON  FPIP 

52.  847  6.C756 

1 

cooling  air 

. TE*'P 

UDEL-HOOO 

DEL-HODD 

FLOW 

REL-HUM  DEW-POINT 

53. 102 

2. 9B82 

3.8768 

9936.2 

85.107  45.175 

1 

R EL-HUM 

1 

85.107 

2 

36. 546 

HUMIDITY 

44.499 

* H?n  VAPOR.  CORRECTED  HP 
1.021 8 120.17 

1 

J 

FNG.  CCND. 

F/A  DRY 

F/A  WET 

FOU.  PATin 

RPM-1 

RPM-2  TORQUE 

BHP 

. 

_ 

0.067236 

0.066812 

1.0035 

2431.3 

2434.0  259.38 

120. 

08 

WFT  CORPECTION 

FACTOR  = 0.85265  EXHAUST  MOLE.  WT. 

= 28.668 

EXHAUST  DENSITY  * 0.074228 

EiCHAUST 

FLOW  RATE  » 

1 1368* 



MEASURED  CONC. 

PART  PFp  M 
HC  PRY 

ILL  ION  UFT- 
NOX  PPM 

CD  DRY 

PFR  CENT 
Cn?  DRY 

02  DRY 

CO 

COPRFCTFD  COMC. 

639.60 

TO  wet  basis 

2193.7 

1. 1378 
0.93152 

12.65  8 
10.919 

0.31341 

0.27036 

HC 

NDX 

CD 

'EMISSION  RATE 

emission  mass/mpoe 

0.26103 

0.021753 

2. '9 ,6  7 7 
0.24731 

8. 1007 
0.67506 

F'MSSIov  masS/RATFO  HP 
“OPP  FMIS./STO.  CYCLE  f 

0.00013595 

7.1555 

O.Offl  54BT" 
103.04 

0.00421“! 

10.046 

CAL.FUFL  AIR  PATIO  = 0.068713  MFAS.  FUEL  AIR  RATIO 

- 0.067236 

DIFF  MEAS.C  CAL.  F/A 

PERCENT  « 

2,1967 

CYL  TFHP  DFG.f 

CYL-1 

CYL-2 

CY  L-3 

CYL -4 

386.20 

401. 20 

396.  03 

395.4? 

FXT  GAS  TFMP  DEG.F  FXT-1 
114A.0 

EXT-2 
42  0.78 

FXT- 3 
1263.9 

FXT-4 

1972.8 

SEXT-1  SEXT-2 

1431.7  1427.0 

1 

J 

fwimc  oil 

EOILT 

SORT 

niLP 

MAM  I FOLD  PRE 

SSURE  =26.860 

J 

185.56 

179.93 

71.559 

DYNO  CPA'D. 

TO ROUE 
255.  15 

PPM 

2347.9 

CYL. BACK  IRE 

SSURF  = 29.498 

1 

INnuCTlPN  AIR__ 

lAIpTl 

AR.oni 

IAIRT2 
49. 457  ■ ■ 

TAIRTl 

59.53? 

TA  IRT2 
46.049 

■ - - 

— 

— 



— 

1- 

j 

1 

ORIFICE  AIR 

T CM  p 

“OEL'^AP 

3.6059 

PRFP 

54.485 

FLOW 

2624.0 

1 

1 

. ^ 

r PI  L TPP’P.  = 93  .?1R 

meat  55  TpYp 

= 90.  >^6  8 

CDDi FR 

TFMP  = 36.710 

— 

- ■-  - - 

» 


